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SYSTEMATISATION OF PROBIOMA’S EXPERIENCES IN THE
PRODUCTION AND DISTRIBUTION OF BIOLOGICAL CONTROL
AGENTS FOR THE RESPONSIBLE CULTIVATION OF SOY CROPS.

1. INTRODUCTION

Since colonial times, Bolivia has suffered from the exploitation of its natural resources,
which have served to increase the accumulation of world capital throughout different
global historical periods. This process of natural resource exploitation, additionally
based on the exploitation of the local labour force, has not allowed for the development
of the country, or consequently, the well being of its population. Throughout this
process, from colonial times up until the present day, the articulation of local
inhabitants with their natural resources has been fractured and, furthermore, a
relationship based on the subjection of nature has been imposed, with the subsequent
exclusion of local inhabitants.

For these reasons, Bolivia has lived in great economic prostration since its founding,
historically occupying the last places of economic and human development, not just
continentally, but worldwide. For example, the Human Development Index for the
last few years places Bolivia within the lowest positions; among the last 16 countries,
whose per capita income hasn’t surpassed the levels registered in the seventies.

The relationship between so called development and the impact on Natural Resources
has not been balanced or harmonic, especially when you consider that the development
focuses that have predominated have been characterised by their damaging and
resource extracting nature, due to the exclusion of man as well as nature. We can
therefore affirm that the means by which Natural Resources have been administered
has played a determining role in the type of development that has occurred in this
country. The exploitation of our natural resources has translated into the deforestation
of large areas of forest so as to habilitate land for agricultural crops which are
destined towards mono-cropping (1.5 million hectares habilitated for agricultural
crops annually in the department of Santa Cruz), the selective extraction of timber
that has provoked the degradation of genetic resources, lands habilitated for cattle-
ranching, etc, which are reducing annually the forest surface area at an estimated
rate of 200 thousand hectares a year.

This process also contributes to the degradation of water: 10% of land is lost or
severely damaged due to the intense use that is made of these resources, which
leads to the salinisation, alkalinisation and decrease in levels of the phreatic water
table

Furthermore, the use of agrochemicals is severely contaminating the hydrological
resources above the safely permitted levels. The intense and indiscriminate use of
fertilisers, insecticides, fungicides and synthetic herbicides, is producing havoc
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between the organisms that survive in the soil, decreasing drastically their fertility
and with the consequent impact in the nutritional quality of food stuffs, producing
the exponential growth of diseases such as cancer, sclerosis, affections to the human
immunological system, etc., amongst the population.

As a consequence of this, the genetic base of the majority of species is being eroded,
especially those which are destined towards the local market. The erosion originates
from the displacement of domestic native species by high yielding varieties introduced
during the “green revolution”. In this way, genetic erosion is extinguishing domestic
native species, leading to rural depopulation, and the destruction of habitats and
local economies.

The indiscriminate use of agrochemicals has generated many negative effects,
including: Contaminating residues in the environment, residues in products for
domestic consumption and with effects for future generations, resistance in insects,
mites and fungi, demonstrating the ineffectiveness of chemical products, elimination
of natural enemies (bioregulators) which are regulators of insect and mite plagues,
appearance of new plagues, elimination of traditionally used practices and dependence
on chemicals, contamination of rivers and subterranean waters and the negative
consequences for water-based fauna, avifauna and human health, the erosion of
soils leading to desertification, and others.

Likewise, the existence of plagues which increase year after year is a cause of concern
for peasant farmers, due to the damage caused prior to harvest, which can be
considerable, given that the impact is felt in the peasant economy, human health
and the environment.

Currently, the international corporations which fabricate agrochemicals and produce
“commercial” seeds and “genetically modified” seeds, are keen to consolidate
agrarian dependency, and the dependency of the actual farmers, through the
appropriation and control of genetic resources. The increased level of farmer
dependency on external products is leading to the gradual disappearance of native
genetic resources, because they will impede the use and control of the fauna
(vertebrate and invertebrate), flora and microorganisms that inhabit ecosystems,
destroying the system of food security that is inherent in any society capable of
managing biological diversity and making use of it for the continuation of methods
of sustainable cropping, thanks to the genetic variety which is found in these methods,
which are known as traditional and/or native.

Food security, based on local capacity and the rational use of the genetic resources
that exist in the country, constitutes an essential factor in the sovereign decision for
the administration of natural resources by local populations. The validity of traditional
cultural systems is closely bound to the method of production and obtainment of
foods. This method of sustainable management of genetic resources is threatened
not just by the invasion of extractive natural resource activities, but also by the
genetic manipulation of these same resources.

As a response to the previously outlined context, the local administration of natural

-6-



PROBIOMA

resources becomes a valid and necessary alternative. The focus of the Integrated
Management of Natural Resources recovers the right that local population’s posses
for the sovereign administration of their own natural resources, in contrast to
developmentist or conservationist models which are geared towards the irrational
exploitation of natural resources and the exclusion of the local population from the
usufruct of these resources, in this way perpetuating poverty and social
marginalisation.

The focus of the Integrated Management of Natural Resources aims to guarantee
food security through the recovery and strengthening of traditional knowledge, as
well as the implementation of technological innovations based on the management
of biodiversity resources and the productive development of genetic resources.

The Integrated Management of Natural Resources seeks to encourage and consolidate
ecological agriculture, through the Ecological Management of Plagues (MEP), whose
effects translate into the reduction of plagues and diseases in agricultural activities
and community health, in the improvement of incomes and the preservation and
strengthening of genetic resources.

Faced by this situation, PROBIOMA decided to initiate the process of implementing
the Ecological Management of Plagues (MEP), as an alternative to the indiscriminate
use of agrochemicals. The institutional decision to undertake this process has led
us to the implementation of a Centre for the Diagnosis and Production of
Bioregulators?, for the Biological Control of Plagues and Diseases-PROBIOTEC,
which is currently developing the large-scale production of bioregulators based on
over 200 strains of entomopathogenic and mycoparasitic fungi, and entomopathogenic
nematodes for the control of more than 40 plagues and diseases in more than 38
agricultural cops, both tropical and Andean.

This decision was based firstly on the fact that in Bolivia there does not exist a
political will to control the import and use of noxious agrochemicals, and secondly
that there was no Centre for the Production of Bioregulators. Therefore, we can
confirm that PROBIOMA’s initiative is the first in Bolivia, and one of the pioneers
in this continent.

PROBIOMA has managed to officially register the bioregulators in Bolivia, after
several efficiency field tests, and the corresponding certification in the National
Institute for Occupational Health. The register granted by the Unit of Vegetal Health
(SENASAG), dependent on the Ministry of Agriculture, Livestock, and Rural
Development, permits the wide scale distribution and commercialisation within
Bolivian territory, and also to obtain the corresponding permission to export these
bioregulators to other countries. The INNOCUOUS characteristic, which has been
certified by the competent government organisms, represents a guarantee that they
do not affect man, animals, and even less the environment.

Similarly, the wide scale distribution implemented for ten years in various regions

1 Microorganisms that are inoffensive to man and that attack crop plagues, promoting a natural equilibrium
that exists in nature and that has been deteriorated and/or lost due to the excessive use of agrochemicals.
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of Santa Cruz and Bolivia represents the antecedent and experience which form the
basis for the establishment of national politics related to the conservation of biodiversity
and sustainable development, as well as the generation of environmental services.
Evidence of this is that this venture has been incorporated into the Bolivian
government’s National Strategy for the Conservation of Biodiversity and Genetic
Resources, Both ENDS’s Global Encyclopaedia of Sustainability and the Micro-Macro
Programme initiated by the O Globo network (Brazil) and the BBC’s Culture TV
(Great Britain).

With this contribution, the aim is to strengthen and consolidate ecological agriculture
at a national level, through the distribution of this biotechnology, training, technical
assistance and promotion at a local, regional and national level in the different
departments through radio propaganda, training in the Centre of Bioregulators, and
the consultancy and local certification of organic crops for farmers who are in the
middle of the process of re-conversion to, and/or incursion of, ecological production,
and who wish to commercialise their produce in local markets, with a positive impact
on food security.

The distribution of Biological Control is carried out through field demonstrations
for peasant organisations obviously within a restricted local area due to PROBIOMA’s
financial limitations. For this reason, the strategy of covering other zones and regions
through distributors has been developed?, thus reaching around 3000 farmers in
more than 10 years of distribution. The area cultivated per family varies from 0.25
up to a maximum of 5 hectares, with the average being 1 hectare, and the principal
crops being potato, tomato, sugar cane, citric fruits, pepper, beans and vegetables.
The production is destined to family consumption and to covering farmers’ own
seed needs, with the rest for the national market.

Furthermore, the results achieved with Biological Control have permitted the
distribution to be opened up to new agricultural sectors, such as the soy agroindustry,
to which Biological Control has been distributed for the protection of seeds in an
area of 42,000 has., with a 10% rise in yields. This example demonstrates that Biological
Control represents a real alternative to the use of agrochemicals in extensive areas
and also that it is an alternative to the introduction of genetically modified (GM)
crops.

Soy is one of Bolivia’s most important export crops and obviously it is a crop that
generates important foreign exchange. The ascending tendency of external demand
for this crop and its derivatives is leading to the preparation of enormous extensions
of tropical forest in areas which are very rich in biodiversity and very sensitive to
agricultural activity, such as the case of the Amazon, Pantanal, and Bolivian Chaco.
In this way, there exists a great concern in different sectors to find alternatives that
allow for a sustainable or responsible cultivation of this crop, with the aim of
preventing it becoming a threat to the biodiversity and natural resources of the
Bolivian Orient.

PROBIOMA’s experience in more than 10 years of distributing Biological Control

2. Adistributor is an agent external to PROBIOMA, who receives the respective training on the use of agents of biological control.
He or she covers a specific area and is not always found within PROBIOMAs direct area of influence, with the sale of products they
receive a certain percent of commission. -8-
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and concretely the distribution of this biotechnology to soy, represents a contribution
to the efforts that are being developed by various international organisations,
governments, companies and consumers in different places around the world, with
reference to the search for alternatives that allow the realisation of a responsible
cultivation of this crop that doesn’t generate social and environmental impacts which
are now being seen in the South American countries that produce soy. This experience
with soy represents an unpublished contribution of Biological Control to agroindustry,
given that generally it was thought that biotechnology was used only in small-scale
agricultural production. In this way, PROBIOMA’s work has allowed this myth to
be broken and contributed to the generation of added value in agroindustrial crops,
such as soy.

For these reasons, the systematisation of this experience was necessary, so as it can
used as a point of reference which allows it to contribute to the solution and/or
mitigation of the soy problem, which is of global concern.

In this way the objectives of the present work were:

Systematise PROBIOMA's experience with the Biological Control of Plagues
and Diseases, with an emphasis on soy in Bolivia.

Contribute to the generation of proposals referred to the responsible cultivation
of soy.

Contribute to the implementation of biotechnological alternatives to the use
of genetically modified organisms.

Promote the strategic value of the genetic resources found in biodiversity:
In this case, the importance of microorganisms for food security and
sovereignty.

We hope that this document contributes to the generation of information on a sector
that is considered important for the Bolivian economy.

Miguel Angel Crespo
Director - PROBIOMA
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2. ORGANIC AGRICULTURE IN BOLIVIA

In Bolivia, the ecological crops of the altiplano, valleys, tropics and orient reach 364,100
hectares and a production of 7,950 tonnes per year, which are commercialised on the
national market and, since 1995, internationally, according to statistics from the Association
of Organisations of Ecological Producers in Bolivia (AOPEB, 2005).
Between 1995 and 2005, agroecological production grew significantly: from 2,308 to 6,500
producers; from 12,369 to 364,100 hectares cultivated; from 602 to 7,950 tonnes certified;
and from 513 to 6,758 tonnes exported for a value of 932,121 and 12.2 million American
dollars respectively.

400.000
350.000
300.000 ¢
@ 250.000
- 200.000

150.000
100.000 5.800 22.800 31.000

50.000

1.996 1.998 2.000 2.002 2.005

Graph 1. Organically cultivated hectares in Bolivia, according to year. (Source: El
Deber)

Amongst the main organics products are: cacao and its derivatives, fruit tea, dried
fruit, honey and its derivatives, coffee, Andean cereals (quinoa, canihua, amaranth),
milk, yoghurt, cheese, peppers and powdered chillies, vegetables, mate, trimate,
beans, lentils, wheat, medicinal plants, ecological bread, quinoa flour, passion fruit
juice, propoleum, marmalades, cupuasu pulp, nuts and others (Los Tiempos
13/08/2006)

With respect to soybeans in Bolivia, Steve Suppan, the director of the United States
Institute for Agriculture and Trade Policy (IATP) suggests that it is very difficult to
diversify the exportation of oleaginous outside of the CAN (Andean Community
of Nations), except within some sub sector such as organic soy. Unfortunately, the
Asociacion Nacional de Productores de Oleaginosos y Trigo or National Association of
Oleaginous and Wheat producers (ANAPO) has decided to try and compete with
the world’s big soy producers with genetically modified soy, and has declared that
organic soy is not a solution for Bolivia. However, given the tendencies of the
international soy market, this argument appears to be senseless, and shows a lack
of vision by an association the supposedly represents all Bolivian soy producers.
Therefore, the current cultivation of organic soy does not pass 5 thousand hectares
and 40% of Bolivian soy is genetically modified, with the remaining 60% of
conventional soy tending to increase, due to the failure of GM soy in the 2005-2006

season.
-10-
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3. ECOLOGICAL MANAGEMENT AND BIOLOGICAL CONTROL OF
PLAGUES IN BOLIVIAN CROPS (the Experience of PROBIOMA)

1.1. Production of Bioregulators and Mineral Mixtures

PROBIOMA'’s laboratory produces a line of 8 ecological products, including
microorganisms (bioregulators), mineral mixtures (permitted in organic agriculture)
and natural foliar fertilisers, which are used for the production of soy and other
crops.

Box 1. PROBIOMA’s Bioregulators and organic mineral stocks that are aimed at soy
production

Commercial Technical . . Dosage
o] .
N Name Name Action against: (soya)
1 | TRICODAMPMR | Trichoderma spp. Soil fungi 50 cc/100 kg
2 | PROBIOBASS™® | Beauveria Weevils, Chrysomelidae, | 500 cc/ha
bassiana pentatomidae, etc.
3 | PROBIOMET™® | Metarrhizium Larvae: Pseudoplusia, 500 cc/ha
anisopliae Anticarsia, Spodoptera,
etc.
4 | PROBIOVERT MR | Verticillium Aphids, cochinilla, 500 cc/ha
lecani mites, etc
5 | PROBIONE MR Heterorhabditis Soil larvae: phyllophaga, 10 sponges/ha
bacteriophora agrotis, etc.
6 | BIOSULFOCAL | Calcium Oidium, mildew, 7 - 8 litres/ha
polysulphide cercospora, oriental rust, etc.
7 | BIOGAL Organic foliar Foliar fertiliser 10 litres/ha
fertiliser
8 | BORDEAUX Copper sulphate + Mildew, blight, 1,5 kg Cu SO4
MIXTURE calcium hydroxide bacteriosis, etc. +0.5 kg of
Ca (HO)2 /ha

Source: PROBIOMA, 2.006

The native microorganisms used for the biological control of plagues that are
produced by PROBIOMA are: TRICODAMPMR (Trichoderma spp.), PROBIONEMR
(Heterorhabditis bacteriophora), PROBIOBASSMR (Beauveria bassiana), PROBIOMETMR
(Metarrhizium anisopliae) y PROBIOVERTMR (Verticillium lecanii), they are all commercial
available in Bolivia.

Among PROBIOMA’s biological products, TRICODAMP has created the greatest
demand due to its efficiency and ease of use, reaching a production of 42,615 doses
-11-
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during 2003. The following year saw 35,639 doses, and 36,550 doses in 2005. This
product is mainly used for the treatment of soy seeds (Graph 2).
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Graph 2. Production volumes of PROBIOMA’s bioregulators, by product and year.
Source: PROBIOMA, 2.006

The staggered increments in the production of the bioregulators shown in graph 2
result from demand from the denominated large and medium scale soy farmers,
who have seen in this biotechnology a means by which to efficiently reduce production
costs during both the winter and summer crop seasons. However, its use by small
farmers tends to be more routine.

The mineral mixtures and foliar fertiliser, produced and distributed by PROBIOMA
are: BIOSULFOCAL (calcium polysulphide), BIOGAL (foliar fertiliser) and Bordeaux
mixture (copper sulphate + calcium), which, due to the fact that they are
environmentally friendly and permitted internationally in organic agriculture, have
surfaced in Bolivia as alternatives to the use of agrochemicals (fungicides, insecticides,
and synthetic fertilises), thus contributing to the substitution of such products.
Furthermore, they can reduce by up to 50% the cost of products.

The products BIOSULFOCAL and BIOGAL have increased in production levels over
the last years and have gained greater usage in the soybean plains of Santa Cruz,
as well as in horticultural crops. In this way, 21,270 litres of BIOSULFOCAL were
produced in 2004 and 13,140 litres in 2005, and 18,085 litres of BIOGAL were produced
in 2004 and 13,450 litres in 2005. The commercialisation politics have varied slightly,
based on the progressive increase in the production of these products.
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Graph 3. Production volumes of PROBIOMA’s organic mixtures.

The production of Bordeaux mixture has decreased from 28,570 litres in 2001 to
1,062 litres in 2005. There are two reasons for this: first, farmers have learnt to
fabricate their own product and no longer need to purchase it; and because this
product, in part, has been replaced by BIOSULFOCAL for the control of many crop
diseases. Nevertheless, within the system of ecological management, PROBIOMA
promotes the elaboration and use of this traditionally used product.

3.2. Extent of the Ecological Management of Plagues in Bolivia, promoted
by PROBIOMA

By means of the distribution of Biological Control, by the year 2005 PROBIOMA has
covered more than 80 thousand hectares with the ecological management of plagues
in different crops throughout Bolivia. The increase in surface area under ecological
management has been due to the implementation of this system in soy crops in
recent years, which has been very significant because soy is the second most valuable
national export. This crop is the most important crop for the department of Santa
Cruz.
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Graph 4. Hectares covered by ecological management, promoted by PROBIOMA
in Bolivia. Source: PROBIOMA 2.006

Furthermore, this distribution is carried out directly in the departments of Santa
Crugz, Tarija, and Chuquisaca, and indirectly (through distributors) in the departments
of La Paz, Oruro, Cochabamba, Potosi and Pando.

3.3. The Ecological Management of Plagues in the Department of Santa Cruz:
PROBIOMA’s experience

In the department of Santa Cruz, a productive part of Bolivia made up of valleys
and extensive plains, PROBIOMA promotes the ecological management of crops
through the distribution of Biological Control by means of native microorganisms
and organic products that constitute an alternative to the use of agrochemicals.

Chiquitana

Figure 1. The Department of Santa Cruz, Bolivia: The area with the highest transference
of Biological Control
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In this way and as is shown in Box N° 2, it has been possible to detail the regions
within the Department of Santa Cruz where Biological Control is used.

Box 2. Zones of Ecological Management of Plagues in Santa Cruz, Bolivia. Instigated
by PROBIOMA. August 2006

Zo Province/
ne Municipality and/or Community Crops Treatment
Florida / Mairana, Monteagudo, | Tobacco, pepper, tomato, | Seed nurseries, transplant,
Cuevas, Samaipata, Paredones, Los | chilli pepper, strawberry, | Foliar Applications, Foliar
Negros, Barrio Nuevo, Agua Clara, | lettuce, cabbage and other | Fertiliser. Winter treatment
¢ | Civingal, Palmaosla, Cerro Verde, | vegetables for fruit plants.
2 | Hierba Buena Civil, Hierba Buena | Fruits: Grape, peach, citric
§ Militar, La Yunga and others.| etc.
lg Vallegrande / Vallegrande, Cafiada | Fruits: Grape, peach,| Fruit plant treatments.
S | Arroyo, SanJuan del Chaco, El Trigal | plum, apple, etc. Applications against
G | and others. Vegetables: Potato, bean, | disease and plague insects.
maize, strawberry, peanut,
etc.
M. M. Caballero / Comarapa, La| Fruits: Peach, grape, apple, | Treatment against fruit
Palizada, Saipina, San Isidro, Bafiado | etc. plant plagues, foliar
del Rosario, and others. Vegetables: Onion, potato, | applications against
tomato, pepper, etc.| diseases.
Andrés Ibafiez / San Luis, El Torno, | Fruits: Citric. Citric treatment against
La Guardia, Limoncito, Taruma, | Vegetable: Potato, pepper, | leprosies.
Jorochito, Villa Barrientos, Tumavi, | eggplant, peanut, bean, | Foliar applications
El Salao, etc. etc.
Chiquitos / Pailon, Sinai, 25 de Mayo, | Soybean, bean, sesame, | Foliar treatment against
Rosal Centro, Valle Hermoso, Tres | sorghum, sunflower, etc. | diseases.
Cruces and others. Citric. Seed treatment.
Nuflo de Chavez / San Julian, Area | Soybean, bean, sesame, | Foliar treatment against
Cinco, Villa Victoria, Villa Paraiso, | sorghum, sunflower, etc. | diseases.
San Andrés, Brecha Casarabe (varias | Citric. Seed treatment.
g comunidades, Nucleos). Los
'S | Angenes, Villa Arancibia. Cuatro
Q. | Cafiadas, 26 de Agosto, San Miguel,
San Javier, etc.
Guarayos / Nucleo 44, 47, 48, etc. Soybean, bean, sunflower. See_d treatment,
Foliar treatment
Obispo Santiestevan / Montero, Sugarcane, soybean, bean, | Foliar treatment against
Guabira, Saavedra, Mineros. wheat, etc. plagues, Seed treatment.
Sara / Portachuelo, Sugarcane, rice, maize, etc. | Foliar treatment against
plagues, Seed treatment.
Ichilo / Yapacani, San Carlos, Buena Sljlgfircane, rice, bean, etc. See'd treatment,
Vista, San Juan, etc. Citric. Foll_ar treatment
Fruit plant treatment

Source: PROBIOMA, 2006

As can be seen in the previous box, there are more than 70 localities in the Department
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of Santa Cruz where Biological Control is applied in more than 30 crops, which
shows the impact that this biotechnology has had.

4. SOY IN BOLIVIA

The soybean crop (Glicine max L.) in Bolivia is mainly concentrated in the Department
of Santa Cruz, which due to its natural conditions, is considered apt for this crop.

The expansion of soy in the Department of Santa Cruz is mainly due to the following
fundamental factors:

- Endowment of cheap virgin lands

- Existence of a protected market with Andean countries

- Financial support from the public and private support

- Expansion of the industrial processing infrastructure

- Business profitability with the crop (foreign and Bolivian entrepreneurs)
- Fall in price of other traditional crops (cotton)

Due to these as well as other factors, in the decade from 1985 to 1995, the area of
soy cultivated in Bolivia grew from 17,800 ha. to 428,326 ha. However, in recent
years the area cultivated has surpassed 890,000ha. (2005). On the other hand, the
average yields in the last decade have fluctuated between 1.50 TM/ha. and 2.37
TM/ha., as is show in graph N° 5.
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Graph 5. Evolution of the area of soy cultivate (Has) and the average yield per year
(TM/ha) in Bolivia. Figures from FAO, Elaboration PROBIOMA, 2006.

According to the graph, the area habilitated for the cultivation of soy gets bigger
and bigger and is increasing constantly, whilst the per hectare yields tend to decrease
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as the cultivated area increases, which shows that the soil looses its productive
ability as a result of the unsuitable practices implemented by this sector.

41, Production Zones

The location of soy crops in Bolivia is concentrated in the department of Santa Cruz,
including the Integrated North zone (Hardeman, San Pedro, Chané, Minero, Colonia
Pirai, Yapancani, Okinawa, Montero, etc.) and the Expansion zone (Pail6n, Cuatro
Cafiadas, San Julidn, Brecha Casarabe, Colonia Berlin, etc.). In the regions of Gran
Chaco and O’Connor in the department of Tarija, there also exist soy crops in a
lesser extent than in the Orient. Figure 2.

Figure 2. Soy Production Zones in Bolivia

4.2. Soy zoning in the Department of Santa Cruz

For the cultivation of soy in the Department of Santa Cruz, production area zones
have been created in accordance with figures for precipitation, humidity, and
temperature, which are particular characteristics of each production zone (see Fig.3).
This zoning allows for a better planning of crop planting by the following aspects:
in the drier zones insect attacks are greater than in more humid zones, with the
contrary occurring with the attack of diseases. In the humid zones, soy is grown in
2 seasons (summer season and winter season) (see Fig.4), whilst in the drier zones
soy is grown in the summer (see Fig. 5).
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4.3. The Integrated North Zone in Santa Cruz

It extends from south to north, from Mora to Colonia Pirai and east to west from
the Rio Grande to Yapacani. Within this zone can be found the following sub zones:

4.3.1. Sub zone 1: Very wet north

Made up of the production areas situated from San Pedro northwards to Colonia
Pirai. This sub zone’s predominant soil is sandy-loam to sandy-clay-loam, to silt
imperfectly drained, with inundated areas.

4.3.2. Sub zone 2: Very wet north-west

Made up of localities situated to the west of Montero as far as Yapacani, where
sandy-loam to sandy-clay-loam soils predominate, with imperfect drainage.

4.3.3. Sub zone 3: Intermediate north-east

Made up of localities situated to the east of Montero as far as the Rio Grande, with
well drained sandy-loam soils, with some imperfectly drained areas.

4.3.4, Sub zone 4: Intermediate Centre

This is made up of areas planted to the east of the city of Santa Cruz, with a
predominance of sandy-loam to sandy-clay-loam soils, well drained.

4.3.5. Sub zone 5: Dry South

The area situated to the south of the city of Santa Cruz as far as Mora, with sandy-
loam to clay-sand-loam and well drained soils, with the presence of sand dunes
and low lying areas.
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Figure 3. Precipitation contours in Santa Cruz, Source Ex CORDECRUZ,
Published by CIAT-ANAPO, 1998

4.4, The Eastern Expansion Zone in Santa Cruz

This zone stretches from the town of San Ramoén in the north to Paraband in the
south, and from El Tunal in the east to the Rio Grande in the west. It is divided into
sub zones:

44.1. Sub zone 1: Wet North

Made up of the area between the town of San Ramdn and the Mennonite Colony
Valle Esperanza, with a predominance of clay-sand-loam to clay soils, imperfectly
drained.
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Figure 4. Soy Production Zones (summer). Source CAO, 2005

4.4.2. Sub zone 2: Intermediate North

Constituting the area from the town of Cuatro Cafadas in the north to the
transcontinental highway to the south, presenting clay-loam and imperfectly drained
soils.

4.4.3. Sub zone 3; Pailén - El Tunal

Situated from the east of Paildn to El Tunal, with soils that are mainly well drained
silt-loam, with small imperfectly drained areas.

4.4.4, Sub zone 4: South Pailon

Made up of the area to the south of Paildn as far as Paraban6 and Campo Ledn, with
soils which are mainly silt-loam to silty-clay-loam and well drained.
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Figure 5. Soy Production Zones (winter). Source CAO, 2005

4.5. Principle Plagues for Soy Crops in Bolivia

45.1. Insect Plagues

According to the Centre of Tropical Agricultural Investigation (Centro de Investigacion
Agricola Tropical), CIAT and the National Association of Oleaginous Producers
(Asociacion Nacional de Productores de Oleaginosos), ANAPO; there exist three large
groups of harmful insects that can damage the production of soy:

Box 3. Main insect plagues in soy crops in Santa Cruz

Common Name

Scientific Name

Defoliators

Velvetbean caterpillar
Soybean looper

Grey or brown weevil
Grey or brown weevil

Anticarsia genmatalis
Pseudoplusia includens
Hypsonotus sp.
Promecops sp.

Sap Suckers

Small stinkbug

Green stinkbug with brown wings
Green stinkbug

Stinkbug

Green bellied brown stinkbu

Piezodorus guildinii
Edesa meditabunda

Acrosternum sp. y Nezara viridula

Euschistus sp.
Dichelops furcatus

Stemborers

Soyboll weevil

Lesser cornstalk borer

Bean pod borers

Stalk scraper and cutter (pod borer)
Corn leaf beetle

Sternechus pinguis
Elasmopalpus sp.
Maruca testulalis
zinckenella
Myochrous sp.

y Etiella

Source: CIAT, 1998 21-
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Of the plagues mentioned in box 3, it is the defoliators that cause the most crop
damage in the vegetative and reproductive phases, however, in the reproductive
stage the most harmful insects are the sap suckers, within this group the stinkbugs
Piezodorus guildinii and Edesa meditabunda are the most common, and can directly
damage the grain, causing it to loose quality and weight.

45.2. Diseases

Box 4. Main diseases in soy crops in Santa Cruz

Common name

Scientific name (Causal agent)

Fungi Oriental rust (Roya)* Phakopsora pachyrhizi
Stem canker Diaporte phaseolorum
Frog’s eye stain Cercospora sojina
Leaf blight Cercospora kikuchii
Target leaf spot Corynespora cassiicola
Brown spot Septoria glycines
Soybean anthractnose Colletotrichum truncatum
Downy mildew Peronospora manshurica
Zoned stain Helecomina sp.
Charcoal rot Macrophomina phaseolina
Rizoctonia (stem rot) Rhizoctonia solani
Sclerotium (stem rot) Sclerotium rilffsii
Rot Fusarium oxysporum
Common name Scientific name (Causal agent)
Bacteria Black rot Xanthomonas campestris
Bacterial blight Pseudomonas syringae
Virus Soy Mosaic VMCS
Ring spot virus VBQBSy TRSV

Source: Proyecto Rhizobiologia: CIAT, Bolivia, 1996

(*) Oriental rust (roya), a disease that appeared in the 2003 winter season. It is
much more aggressive and destructive than the other diseases, which can be
controlled with the use of resistant varieties and the use of chemical fungicides.
Due to oriental rust, production costs have increased because of the fungicides
used.
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45.3. Weeds

Box 5. Main weeds in soy crops in Santa Cruz

Common name Scientific name Common name Scientific name
Mamuri (sicklepod) Senna obtusifolia Arrocillo Echinochloa crusgalli
Motojobobo (mullaca) Physalis angulata (barnyard grass)

- — Balsamina (bitter Momordica charantia
Orizaha (sour grass) Digitaria insulares Melon)

Pasto amargo (carib Eriochloa punctata Braquiaria (signal Brachiaria decumbens
grass grass)
Pata de gallo (wire Eleusine indica Bremura Cynodon dactylon
grass) (bermuda grass)
Pata de gallina Digitaria ciliaris Cadillo (sandbur) Cenchrus echinatus
(southern crab grass) -

- - Camotillo (ornamental Ipomoea spp.
Pega-pega verde Boerhaavia caribaea sweet potato vine)
Plumilla (judd’s grass) Leptoclhoa virgata Chiori* (common Amaranthus spp.
Quinua blanca (white Chenopodium album pigweed)
goosefoot) Chiori blanco Amaranthus viridis
Rogelia (itch grass) Rotthoellia cochinchinensis (slender a}maranth) -
Sanana Bidens segetum, B. pilosa &gﬁ&%ﬁﬁ?&eed) Parthenium hysterophorus
Santa Lucia (day Commelina diffusa Coquito (coco grass) Cyperus rotundus
flower, commelina) Curich false dai =eli m
Santa Maria Flaveria bidentis ur_"_: er.a (false daisy) ¢ I-p.ta alha —
(yellow top)* Emilia (lilac tassleflower) | Emilia sonchifolia
Sujo Morado (red Leptochloa filiformis Girasol (Sunflower) Helianthus annus
sprangletop) Golondrina (asthma weed) | Euphorbia hirta
Torito (bristly Acanthospermum hispidum || Guapurucillo (black Solanum nigrum
starbur) nightshade)
Verdolaga Portulaca oleracea Leche leche (fire Euphorbia heterophilla
(verdolaga) plant)
Pepinillo Cucumis spp. Maicillo (sudan Sorghum sudanense
(cucumber) grass)

Source: Fundacruz, 2004
(*) Have recently become tolerant to Glyphosate
45.4. Other plagues

According to observations made by PROBIOMA, in the last season (2005/2006),
slugs (Aion spp.) and snails (Helix spp.) have caused problems to soy crops in the
Cuatro Cafadas zone. These plagues scrape the stems of the young plants, forcing
the farmer to sow again. There does exist a product which can control these molluscs
(Metaldehido) with an additional cost of 35 $us/ha.

Faced with this situation of technical and economic unsustainability, and taking into
account the social and environmental context of soy, PROBIOMA proposed, and
decided to initiate, a Programme of Responsible Management of the crop.
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5. THE COMPOSITION OF BOLIVIAN SOY FARMERS

Graphs 6 and 7 show an interesting history in the evolution of the composition of
soy farmers. What can be most clearly observed is the invasion of Brazilian farmers,
both in the summer and winter seasons. The incursion in the production of Bolivian
soy began in the summer season of 1992/1993, when Brazilian farmers planted 1.42%
of the total planted area. From this point their participation increased, dominating
35.62% of the cultivated area in the 1997/1998 season (summer). However, their
impact in the market decreased as of this date, and in the 2003/2004 season (summer)
this group of farmers was the second most important, behind national farmers, with
30.98% of the cultivated area. National farmers have maintained their percent of
total cultivated area in the summer season (an average of 32.13%), and are the farmers
who sow the largest area in recent years (34.93% in the 2003/2004 season). However,
in winter seasons national farmers have lost control of the total cultivated area; at
the start of the nineties they dominated production (65.18% of total area in 1991),
but have decreased to just 43.57% of all hectares planted in 2004, a figure similar to
that of the Brazilian farmers (41.62%)
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Graph 6. Percent of total area sown according to type of farmer. Summer seasons.
Source: Elaborated by PROBIOMA, based on “Numeros de Nuestra Tierra 2005”,
CAO.
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Amongst the other farmers, we can see that the percent of area sown by the Mennonites
has decreased constantly from 1990, from a high point in the summer season of
1990/1991 of 49.01% to just 21.56% in 2003/2004. In winter seasons, Mennonite farmers
have very little impact. Finally, it should be mentioned that the Japanese farmers
have maintained their control of around 8% of the sown area in summer season,
and that their impact in winter seasons has decreased from 28.06% (1991) to just
7.6% (2004).

60
< 50
= < National
2 & 40
L < Japa_n_ese
©no 30 Brazilian
=y .
zE oo Menonite
wZ
O < 10 Others
i a
0
— N MNm I N O N~ 0 O O 9 N M <
Q2292222 Q2 QL QO 9
O d AN M < 1 © N~ 0 O O 4 N M
o O o O OO o O O O O O O O o
SEASON

Graph 7. Percent of total area sown according to type of farmer. Winter seasons.
Source: Elaborated by PROBIOMA, based on “Numeros de Nuestra Tierra 2005,
CAO.

It is important to note that these figures are percentages of the total planted area at
a national level. Thus, the decrease in percentage for one producer group (for
example, the Mennonites) does not mean that the general surface area cultivated
has decreased. From 1990 to 2004 the total sown area has grown rapidly from
150,000ha. in summer and 45,000ha. in winter to 602,000ha. in summer and 260,600
in winter.

Thus, although a producer group maintains their level of production, or even
increases it, the rate of growth may be less than growth in general. For this reason,
when signalling out different producer groups, the percent of involvement may
decrease, as is the case with the Mennonites. In summer seasons they have increased
the amount of hectares they cultivate from 73,520 (1990-1991) to 129,810ha. (2003-
2004). However, their participation in total hectares cultivated has fallen from 49.01%
to 21.56%.
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The data from CAO also allows us to study the yields achieved by each producer
group, where we can see some surprising differences.
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Graph 8. Soy yields by type of producer. Summer seasons. Source: Elaborated by
PROBIOMA, based on “Numeros de Nuestra Tierra 2.005, CAO”

In graphs 8 and 9 we can clearly see that the Mennonites have the lowest soy yields,
with an average of 1.5TM/ha. in summer and 1.2TM/ha. in winter. In the summer
seasons it is the Japanese who achieve the best yields. Nevertheless, there is not
much difference between them and the national and Brazilian producers; all of them
have average yields above 2TM/ha. In winter seasons Brazilian farmers achieve the
best yields, with an average of 2.3TM/ha., whilst national and Japanese farmers have
average yields of 1.9TM/ha and 1.82TM/ha respectively.
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Graph 9. Soy yields by type of producer. Winter seasons. Source: Elaborated by
PROBIOMA, based on “Numeros de Nuestra Tierra 2.005, CAO”

The data also gives an insight into the crop in general in different seasons. For
example, studying the summer seasons, we can conclude that in the 2002-2003
season the productive conditions were very good, and therefore there was a
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favourable production. However, in the 2003-2004 season productive conditions
worsened, resulting in a smaller scale of production.

In relation with the global average, the Bolivian soy yield is much lower. This is due
to poor crop management. This situation can be improved, but not when based on
the introduction of genetically modified soy, but instead by means of a Responsible
Management of Soy.

6. ECOLOGICAL MANAGEMENT OF SOY IN BOLIVIA; THE PROBIOMA
EXPERIENCE

PROBIOMA, by means of the proposal of the Ecological Management of soy in Santa
Cruz, has established a package of biological and organic products to combat plague
insects and diseases in soy. This package was validated through the management
of demonstrative plots of organic soy in the 2004 season. Next, we present the Plan
for the Ecological Management of Soy, according to plague, biological product to
be used and dosage.

6.1. Planting:
Seed treatment:

Soil diseases, such as the “Damping off” complex caused by diverse phytopathogen
fungi that live in the soil: (Sclerotium rolfsii; Rhizoctonia solani; Fusarium spp.; Pythium
sp.; Verticillium spp. and others); are controlled by treating the seeds with
TRICODAMP, a biological fungicide based on the fungus Trichoderma spp. which
has shown good efficiency in field, and is even used in place of the chemical fungicides
conventionally used.

The recommended dosage is: Seed Treatment: 50 cc Tricodamp + 100 g Fertimax +
500cc Biogal for every 100 kg of seed.

TRICODAMP’s proven action in the soil is the following:

v" Biological fungicide, which acts through the:
* Antagonism of pathogenic fungi
* |t feeds on pathogenic fungi
v’ Bio-stimulant of root growth
* Promotes a stronger and healthier root development
v Soil bioremediator
* Degrades toxic agents (Agrochemicals), restoring contaminated
soils.
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Figures 6 y 7. Damping off in soy and Seed treated with TRICODAMP

6.2. Vegetative Stage

During the vegetative stage, the first attacks of the grey weevil Hypsonotus sp. are
controlled by the application of the Biological Insecticide PROBIOBASS (Beauveria
bassiana).

The applied dosage is: 500 to 600 cc of PROBIOBASS/ha.

PROBIOBASS is a contact insecticide whose control is 70% at 72 hours, it shows

greater activity with a relative humidity above 60% and an adequate temperature
between 25-35 °C.

Figures 8 and 9. Grey Weevil Hypsonotus sp. PROBIOBASS (Beauveria bassiana)
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Another common plague in the vegetative stage of soy is Downey Mildew
(Peronospora manshurica), which is controlled by the application of a Calcium-
sulphide mixture, a mineral stock that is known in Bolivia by the commercial name
“BIOSULFOCAL”. This product acts as a contact Fungicide and Acaricide. It also
functions as a preventative control of Oriental Rust, as it covers the entire leaf with
a thin layer of the product, impeding the germination of the fungi’s spores.
The recommended dosage of BIOSULFOCAL is 7 litres per hectare.

Figures 10 and 11. Downey Mildew on the leaf Peronospora manshurica
And BIOSULFOCAL (Calcium-sulphate stock)

Slugs and/or snails have become plagues in soybeans and have caused increased
losses for farmers in recent seasons, especially in summer in the Eastern Zone or the
Expansion. This plague could be associated with the excessive use of herbicides
which eliminate the food source of these organisms.

In the organic soy fields, the product BIOSULFOCAL (calcium-sulphide mixture)
has been used as an antagonist of snails and slugs, in which a control of 60% in 24
hours has been observed. The application should be aimed at the base of the plant
or at the stalk.

The dosage of BIOSULFOCAL for this effect is 2 litres per 20 litre fumigating bag.
This product makes the snails move from the base of the plants towards the top of
the leaves and other areas where the sun’s rays help to eliminate the plague.

Figure 12. The snail, which has become a plague in soy crops
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The foliar fertilisation of organic soy is essential. For this reason, we recommend
applications of BIOGAL, an organic foliar fertiliser made up of animal manures and
the addition of minerals that are essential for the plant. The organic foliar fertilisation
provides the plant with; greater plague resistance, greater crop development and
yields. The foliar fertiliser used is compatible with Biological Products (Bioregulators)
and other products.

The dosage of BIOGAL used for soy is 10 litres per hectare.

Figure 13. Organic Foliar Fertiliser “BIOGAL”
6.3. Reproductive Stage.-

Before and after the reproductive stage, the defoliating worms Pseudoplusia includens,
Anticarsia gemmatalis and others are a big problem, and if they are not controlled
they can reduce yields by up to 80%. To control these plagues in organic soy fields,
the fungus Metarrhizium anisopliae has been used, with the commercial name
PROBIOMET, which is used in a dose of 500 cc/ha, and has achieved a 65% control
72 hours after the application.

Figures 14 and 15. Anticarsia gematalis and PROBIOMET (Metarrhizium anisopliae)
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To control the sap-sucking stinkbugs Piezodorus guildinii, Edessa meditabunda and
others, the bioregulator based on the fungus Beauveria bassiana is applied, known
in Bolivia as PROBIOBASS (figure 9). This biological controller acts by contact and/or
ingestion and its control of nymphs and adult stinkbugs is 70% after 72 hours.

The recommended dosage of PROBIOBASS is 500 cc/ha.

Figure 16. Soy stinkbug Piezodorus guildinii

To control Soy Oriental Rust Phakopsora pachyrhizi in organic fields, the mineral stock
known as “BIOSULFOCAL” has been used, in a dose of 12 litres/ha. In preventative
applications realised with this dosage, a 70% control has been achieved. However,
in the last few seasons oriental rust has become more and more aggressive, and its
control both with chemicals and biological products has become more difficult.

Figure 17. Soybean Oriental Rust Phakopsora pachyrhizi

6.4. Other plagues.-

Among other plagues that affect soy, such as Thrips (Thrips sp.), and Spider mites
(Tetranichus sp.) the entomopathogenic fungus Verticillium lecanii is used, known by
the commercial name “PROBIOVERT”. In the applications carried out there was an
80% control after 72 hours with Verticillium lecanii. The dosage used is 500 cc/ha.
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An alternative to control these insects is the application of the mineral stock
BIOSULFOCAL, which can be used in the same way as the previously mentioned
dosage. The application of BIOSULFOCAL should not be carried out whilst the
plant is flowering.

Figures 18, 19 and 20. Thrips sp., Spider mites (Tetranychus bimaculatus)
and PROBIOVERT (Verticillium lecanii)

7. SOY CULTIVATION MODELS IN BOLIVIA
7.1. Conventional Soy and No-Till Planting

The soy sown commercially in Bolivia since 1971/72 has been managed in the
conventional way, which is to say, with the ploughing and harrowing of the soil,
the use of agricultural machinery and the control of plagues solely by means of
chemical control. Fertilisers are not used.

In the decade of the 80s, the system of no-till, or direct sowing, was introduced,
in which the seed is planted through the remains of the previous crop. In this
way the farmers reduced their production costs, through the reduction of the
number of times the field is ploughed. However this focus requires an increased
use of herbicides to control weeds.

7.2. Organic Soy

The cultivation of organic soy refers fundamentally to avoiding the use of
agrochemicals, using in some cases agroecological practices, such as Biological
Control, and No-Tilling. This method has been introduced by innovative ventures
which have managed to become more competitive than the conventional or
genetically modified soy, given that they are aimed at specific markets which give
this soy an added value. Obviously, this sort of cultivation requires a specific
infrastructure, both for the manipulation of the seed and for the storing of the
grain, in order to avoid contamination from genetically modified or conventional
soy. However, we can conclude that this soy is a very important option for Bolivia,
given that it could provide better conditions of competitiveness in the international
market.
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7.3. Genetically Modified Soy

Genetically Modified Soy was introduced illegally in 2004, which is to say as
contraband by Brazilian soy farmers. Its introduction responded to a strategy of
pressure also used in Paraguay and Brazil, with the aim of obliging the government
to “legalise” the crop, bypassing national laws and norms. Unfortunately the soy
sector did not speak out about this, even though it was known that this “legalisation”
would deteriorate the sector’s competitiveness in the international market.

The genetically modified soy Event 40.3.2., is resistant to Glyphosate and its use has
been justified by the saving this represents for the farmer in the use of herbicides.
Nothing could be further from the truth, given that generally in Bolivia farmers do
not comply with the crop rotation rule, causing an ever increasing incidence of
weeds, and thus ostensibly increasing the use of herbicides. On the other hand, the
genetically modified soy that has been planted legally since the previous winter
season of 2005, has not achieved the desired yields, being much below the national
average (1.5 TM/ha. versus 2 TM/ha.). Furthermore, genetically modified soy is more
susceptible to oriental rust, something which represents the vulnerability of the crop
and a greater expenditure on the part of the farmer. Similarly, of genetically modified
soy, in the following season the soy re-germinates as a weed (soka), which are resistant
to herbicides and also contaminate conventional soy with oriental rust. These factors
are generating greater farmers’ susceptibility with respect to this type of crop, as
well as the fact that it does not represent competitively for national production,
neither within MERCOSUR or the Andean Market.

7.4. Responsible Soy

Responsible soy has emerged as a proposal of PROBIOMA, with the objective of
giving Bolivian soy an identity when compared with soy produced in other countries.
As is commonly known, Bolivian soy represents 0.7% of world production and 1.5%
of MERCOSUR production. In other words, Bolivia does not impact in any way in
the politics of price and commercialisation in the international arena. In this way,
PROBIOMA has established criteria for social and environmental responsibility
which allow Bolivian soy to be competitive in the market. These criteria were
constructed with farmers and commercialisation companies and have come to
represent the identity that Bolivian soy now uses so as to gain access to other markets
out with the Andean market. (See Criteria; Annex N° 1).

8. COMPARISON OF PRODUCTION COSTS

The competitiveness of Bolivian soy is due to its quality and its production is based
on the structure of production costs. In this way the different “soy crop” models
cited earlier have different structures in terms of production costs.

8.1. Production Costs

Next we present a detail of costs according to type of production: Conventional,
Organic, Genetically Modified and with Responsible Management.
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Box 6. SMALL SCALE FARMER PRODUCTION COST OF CONVENTIONAL SOY;
Northern Zone: Chané, Season 2005/2006. Area: 1ha. Currency: $us

No-Till System

ITEM Unit Quantity |[Cost per Unit | Total
Seed kg 100 0.36 36
Planting 1 pass 1 20 20
Seed treatment with Nitrogen Cc 100 0.062 6.2
Chlorpiriphos Litres 0.15 22 3.3
Pre-planting Control

Glyphosate Litres 3 5 15
2-4D Litres 0,5 5 2,5
Agricultural Oil Litres 1 2,5 2,5
1st Application 1 pass 1 10 10
Weed Control

Charter(Graminicide) Litres 0.5 18 9
Galacti (Broadleaf) Litres 0.7 12 8.4
Agricultural Oil Litres 1 2.5 2.5
Insect Control

Insecticide (Metamidophos) Litres 0.7 5 3.5
2nd Application 1Pass 1 10 10
Insect-Disease Control

Insecticide (Metamidophos) litres 0.7 5 3.5
Insecticide (Lorsban Plus) Litres 0.3 23 6.9
Nutripak (Foliar Fertiliser) Litres 0.5 9 4.5
Fungicide (Opera) Litres 0.5 45 225
Agricultural Oil Litres 1 2.5 25
3rd Application 1Pass 1 10 10
Disease Control

Fungicide (Opera) Litres 0.5 45 22.5
Agricultural Oil Litres 1 2.5 25
Insecticide (Metamidophos) Litres 0.7 5 35
4th Application 1Pass 1 10 10
Drying

Doblete Litres 0,.8 7 5.6
Agricultural Oil Litres 1 2,5 2,5
5th Application 1Pass 1 10 10
Harvest

Harvest Has 1 30 30
Transport Ton 2 6 12
Total 2774
Average Yield 2 Tonnes

Price x Tonne 162 $us * 217 $us **

Production Cost 277.4 $us 277.4

PROFIT 46.6 $us/ha 156.6 $us/ha

* Price before the TCP-ALBA ** Price of TCP-ALBA with Venezuela

SOURCE. PROBIOMA, 2006
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Box7. SMALL SCALE FARMER PRODUCTION COST OF ORGANIC SOY;

Northern Zone: Season 2005/2006. Area: 1ha. Currency: $us
COST

Conventional system

ITEM Unit Quantity| Unit Cost | Total

Soil Preparation

Plough Pass 1 25 25

Harrow Pass 15 30

Planting

Seed Kg 100 0.36 36

Planting Pass 1 20 20

Tricodamp Biological Fungicide CcC 50 0.024 1.2

Weed Control

Labour Daily wage |15 35 52.5

Insect Control

Probiomet Bioregulator of Plagues | Litres 0.5 20 10

Application Pass 1 10 10

Insect-disease Control

Probiobass Bioregulator of Plagues | Litres 0.5 20 10

Probiovert Bioregulator of Plagues | Litres 0.5 20 10

Biogal (Organic) Litres 8 0.5 4

Biosulfocal Organic Fungicide Litres 8 0.75 6

Application Pass 1 10 10

Disease Control

Biosulfocal Organic Fungicide Litres 8 0.75 6

Probiobass Bioregulator of Plagues | Litres 0.5 20 10

Application Pass 1 10 10

Pre-harvest Weed Control Daily wage |7 35 24.5

Harvest

Harvest has 1 30 30

Transport Tonne 2 6 12

Total 317.2

Average yield 2 Tonnes

Price x Tonne 250 $us

Production Cost 317.2

PROFIT 157.8 $us/ha

SOURCE: PROBIOMA, 2006
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Box 8. SMALL SCALE FARMER PRODUCTION COST OF GM SOY; Northern
Zone: Season 2005/2006. Area: 1ha. Currency: $us

No-Till System

ITEM Unit Quantity | Unit Cost Total
Seed Kg 100 0,36 36
Sowing Pass 1 20 20
Nitrogen seed treatment cc 100 0,062 6,2
Clorpiriphos cc 0,15 22 3
Pre-planting Control

Glifosato Litres 3 5 15
2-4D Litres 05 5 2,5
Agricultural Oil Litres 1 2,5 2,5
1st Application Pass 1 10 10
Weed Control

Glyphosate Litres 3 5 15
Agricultural Oil Litres 1 2,5 2,5
Insect Control

I nsecticide (M etamidophos) Litres 0,7 5 35
2nd Application Pass 1 10 10
I nsect-Disease Control

Insecticide (Metamidophos) Litres 0,7 5 35
Insecticide (Lorsban Plus) Litres 0,3 23 6,9
Nutripak (Foliar Fertiliser) Litres 0,5 9 45
Fungicide Opera Litres 0,5 45 22,5
Agricultura Oil Litres 1 2,5 25
3rd Application Pass 1 10 10
Disease Control

Fungicide Opera Litres 0,5 45 22,5
Agricultural Oil Litres 1 2,5 2,5
Insecticide (M etamidophos) Litres 0,7 5 3,5
4th Application Pass 1 10 10
Drying

Doblete Litres 0,8 7 5,6
Agricultural Oil Litres 1 25 25
5th Application Pass 1 10 10
Harvest

Harvest Has 1 30 30
Transport Tonne 2 6 12
Total 274,7 $us
Yield 2 Tonnes

Price x Tonne 162 $us

Production Cost 274,7 $us

PROFIT 49,3 $us/ha

SOURCE: PROBIOMA, 2.006
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Box 9. SMALL SCALE FARMER PRODUCTION COST OF RESPONSIBLY
MANAGED SOY:; Northern Zone: Season 2005/2006. Area: 1ha.
Currency: $us

No-Till System

ITEM Unit Quantity | Unit Cost Total
Seed Kg 100 0,36 36
Planting Pass 1 20 20
Tricodamp Biological Fungicide cc 50 0,024 1,2
Chlorpiriphos cc 0,15 22 3
Pre-planting Control

Glyphosate Litres 3 5 15
2-4D Litres 0,5 5 25
Agricultural Oil Litres 1 2,5 2,5
1st Application Pass 1 10 10
Weed Control

Charter(Graminicide) Litres 0,5 18 9
Galacti (Broad leaf) Litres 0,7 12 8,4

Agricultural Oil Litres 1 2,5 2,5
Insect Control

Probiomet Bioregulator of Plagues Litres 0,5 20 10
2nd Application Pass 1 10 10
I nsect-Disease Control

Probiobass Bioregul ator of Plagues Litres 0,5 20 10
Probiovert Bioregulator of Plagues Litres 0,5 20 10
Biogal (Organic) Litres 8 0,5 4
Biosulfucal Organic Fungicide Litres 8 0,75 6
3rd Application Pass 1 10 10
Disease Control

Biosulfucal Organic Fungicide Litres 8 0,75 6
Probiobass Bioregulator of Plagues Litres 0,5 20 10
4th Application Pass 1 10 10
Drying

Doblete Litres 0,8 7 5,6
Agricultural Qil Litres 1 2,5 2,5
5th Application Pass 1 10 10
Harvest

Harvest Has 1 30 30
Transport Tonne 2 6 12
Total

Yield 2 Tonnes

Price x Tonne 217 $us

Production Cost 256,2 $us

PROFIT 177,8 $us’/ha

SOURCE: PROBIOMA, 2.006
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Brief analysis of soy production costs, yields and profits in the different
productive models

There exists a considerable difference with respect to the production costs in each
system:

» Contradictory to what has been claimed, with respect to the production
of GM soy, we have seen that it has had a lower yield than conventional soy,
achieving around 1.5 TM/ha., with a production cost of $US 274.7/ha. With
the commercial price of $162/ha/TM, we have a deficit of $US 31.7/ha. In
conclusion, this system of production is not viable for small-scale farmers.
However, even if the yields of GM soy reach the same level as those of
conventional soy at 2 TM/ha. (Box 10), with the same commercial price of
$US 162/TM the profit would be $US 49.3, lower than conventional and
responsibly managed soy.

» The production cost of organic soy increases to $US 317.2/ha. and has an
average yield of 2 TM/ha., however, the price of this soy receives a quality
bonus, being approximately $US 250/TM, giving us a profit of close to
$US182/ha.

» With respect to Responsibly Managed Soy, the production cost is $US
256.2 and the yield is the same as conventional soy, an average of 2 TM/ha,
and considering the current price (TCP-ALBA) of $US 217/TM, we have a
profit of $US 177.80/ha. This profit is greater than the other types of soy, with
the exception of organic soy.

Box 10. Difference in profit between the different soy production models

in Bolivia, 2006
GM Conventional Responsible Organic
Cultivation Cultivation Cultivation Cultivation

Yield 2 Tonnes/ha 2 Tonnes/ha 2 Tonnes/ha 2 Tonnes/ha
(F;ro(;?uctlon 274,70 277,40 256,20 317,20
Pricex Tonne 162,00 217,00 217,00 250,00
Price x Hectare 324,00 434,00 434,00 500,00
PROFIT $us/ha 49,30 156,60 177,80 182,80

Source: PROBIOMA, 2.006

As can be observed, the figures speak for themselves and back up what has been

stated previously, in that GM soy is not economically competitive.
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9. COMMERCIALISATION PERSPECTIVES OF SOY
9.1 GM Soy (Normal Market)

Many countries in the world are buying more and more soy, but markets in Europe
and other countries are beginning to close their doors on this type of GM soy, both
for human and animal consumption, due to strong campaigns run by consumer
organisations.

GM soy can also cause problems in the commercialisation process, in the transport,
storage and even in field it runs the risk of mixing with conventional or organic soy,
thus declassifying the GM-free soy. Some small-scale farmers of conventional soy
are harmed during commercialisation due to this sort of contamination.

It is estimated that the commercialisation of GM soy in global markets will tend to
constantly decrease.

For the moment Bolivian exporters of this soy are: IOL, Gravetal, ADM-SAO, Aceite
Fino, etc., who don’t certify soy by type and mix GM soy with conventional soy.

9.2. GM-Free Soy (Conventional)

This market segment is growing constantly, and it is expected to increase its percentage
of production and commercialisation

This sort of soy and its derivatives do not contain any trace of GM soy.

The destinations of this soy are: Venezuela, Chile, Europe (with certification), and
Asia

In Bolivia, some of the exporters are: CASA (Venezuelan market), Villamontes Plant
9.3. Responsible Soy

GM-Free soy produced under criteria of social and environmental responsibility
(see Annex 2) and produced with:

n Biological Control

n Crop Rotation

n  Windbreak hedgerows and other practices adequate to a responsible
management.

All indications show that this market will grow strongly, due to the pressure exerted
by consumers on transnational companies.

The destinations of this type of soy are: Europe, Venezuela, Chile, Asia, North
America etc.

In Bolivia the exporters are: CASA, Villamontes
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9.4. Organic Soy

GM-Free soy also produced without any agrochemical (herbicides, insecticides,
fungicides and no synthetic products)

Of all foodstuffs, it is the sector that has grown fastest in the last 10 years. This
growth is estimated to become even stronger as countries from the so called *“first
world” want to consume organic products

The current destinations for this soy are: Europe, North America, Asia and others
In Bolivia the company that exports is: BIOCRUSH S.A.
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ANNEX 2

Criteria of Social and Environmental Responsibility in the Cultivation of Soy so
that this product becomes competitive on the International Market:

Crops in areas no bigger than 200 hectares should have field windbreaks
so as to avoid erosion.

Respect Protected Areas and RAMSAR sites. The agricultural frontier should
not expand into these areas, considered of vital and strategic importance
due to their rich mega-biodiversity resources.

Respect Original Community Territories (Territorios Comunitarios de Origen
— TCO:s). In the same way, the agricultural frontier should respect TCOs.
Adjustment to the Soil Usage Plan. The soy activity should not affect zones
suited to forestry, cattle-raising, or conservation activities etc.

Soybeans that come from Genetically Modified seeds will not be accepted.
Adequate soil management; it is necessary to establish rules that oblige
farmers to carry out crop rotation combining wheat, beans, sesame, sorghum
and others.

Only the use of Certified Seeds will be permitted, with guarantees or origin.
Soy that comes from areas that are protected by areas of natural forest (field
windbreaks), representing 25% of the total planted area, will be certified.
Certificates of origin and Technical Assistance adequate to the Responsible
Cultivation of Soybeans will be handed out.

Active participation of municipalities as supervising entities.

Permanent and up-to-date diagnostic of the demand for soy according to
types of market and segments (OGM, conventional and organic), in order
to elaborate politics of commerce both internally and externally. Similarly,
the production of derived products with guarantees of origin will be
encouraged so as to achieve greater value and competitiveness for soy whose
characteristics are qualitatively different.

The support of the government, through its competent organisms which
collaborate in the consolidation of these criteria within the framework of
the Strategy of Sustainable Development, the Strategy for the Conservation
of Biodiversity, and Diagnostic of Bio-commerce.
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ANNEX 3

ACHIEVEMENTS OF RESPONSIBLE SOY BY AUGUST 2006

ACHIEVEMENT

10.295 Hectares of soy and rotation crops under responsible management

59.837 Doses of Bioregulators distributed in the area

People trained in the problematic of soy and the Ecological Management

798 of Plagues and Diseases

7.379 Litres of agrochemicals substituted by bioregulators

172 People trained in areas of organisational strengthening
5 Associations of small ale farmers working with PROBIOMA
542 Farmers receiving technical assistance in the field

Farmers know of PROBIOMA’s proposal through field visits, workshops

1.949 and fairs.
4 Demonstrative Parcels presented to the public, and 3 in development
600 Hectares of soy will carry a traceability register in the winter season
1.285 Metric tonnes of responsible soy commercialised
3 Big oleaginous exporting companies contacted and in the process of
consolidation
1 Municipality pressuring for the annulment of the decree which permits

GM soy

Source: PROBIOMA:; 2006
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