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The success or faillure of a > @
technology can be measured
from different points of view.

- Scientific success
- Social and environmental impacts

- Technical solutions of key problems
- Innovation

- Market (commercial success)
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It is usually accepted that the market can be a global
Indicative of success or failure of a product or
technology, since it can resume these other aspects.
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Relative importance of success dimensions. (Adapted from Shenhar, A. 1997. “Mapping
the Dimension of Project Success”)




Certificada 1S5S0 9001:2008

Meio Ambiente

o995

100 -+

 The Dbiopesticides In Latin
America (L.A.) represents
around 1% of registered
pesticides, with perspective to
reach 5% by 2020.
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* Environmental concerns and the cost of chemical pesticides

are among the major reasons for the current expansion of the
biological control market in Latin America.

« Although it Is a relative great increase, BCA's are not
developing as rapidly as expected : registration costs do not
allow a correct return on investment and there is a lack of
training and information for users.
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Looking inside the World Biocontrol Market... WORLD BIOCONTROL MARKET
2008 FORECAST : 1000 Million USD
{Bevised 04.04)
EUROPE | NAFTA LATIN AFRICA | ASIA | OCEANIA | TOTAL
AMERICA

Macrobials 70 100 15 8 30 20 243

Microbials

- Bacteria 15 80 10 5 20 30 160

- Virus 10 15 10 2 5 10 42

- Funai 25 45 20 3 15 20 128

Total 50 140 C40) 10 40 60 G3n)

Corationals 12% of microbials

- Matural 30 70 25 10 40 15 180

- Semiochemicals 40 a0 20 10 30 20 200

Total 70 150 45 20 70 35 390

TOTAL 190 390 100 38 140 115 973

Source: International Biocontrol Manufacturers’ Association 490 Of total
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A positive scenario...
In Latin America there Is great potential for the use of
biological control, and many opportunities to introduce
alternative methods for numerous crops at an
acceptable cost.

looks on Biological control

* Organic farmers: Pest and disease management inputs

« Conventional farmers: Resistance management tools, cost
reduction, alternatives to the lack of efficient fungicides
available against soilborne pathogens

The biological control industry must be aware of
these particularities of the market
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A positive scenario...

Certified organic production around word is growing
In an accelerated rate...

1.4 mic ha

Organic agriculture =SToe

needs support for
phytossanitary control!

N g

A potential huge
market for BCA’s

Australial'smy’nia

Source: FIBL Survey 200572006
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A positive scenario...
...and the conventional farmers are being
stimulated to use fewer chemical pesticides and
adopt more sustainable ways to protect crops.

N g

Great opportunity
to incorporate
BCA's on IPM

strategies



In a recent survey we Iidentified 57 biopesticides been
commercialized in Latin America against plant pathogens
(diseases ).

(Bettiol, et al. 2009, RAPP) W Trichoderma
spp.
10% M Paecilomyces

5%

lilacinous

Bacillus subtilis
and B. pumilus

11%
(This list is not [>

exhaustive, and is

. 11%
intended as an

llustration)

W other bacteria®

W other fungi ™"

* Agrobacterium radiobacter, Burkholderia cepacia, Pseudomonas spp.
** Clonostachys rosea, Myrothecium verrucaria, Hansfordia pulvinata,
Arthrobotrys oligospora and Arthrobotrys botryospora



Bioproducts against diseases in
L.A. by general target

M Soilborne pathogens M foliar pathogens

The great majority (74%) are recommended against
sollborne pathogens , including nematodes.



A success case In Latin America...

Undoubtedly, Trichoderma based products is the
most successful biopesticide in L.A. at the present

time

In Brazil, conventional and organic
farmers uses Trichoderma products

agafi@larium,  Pythium, Rhizoctonia  solani,

Macrophomina phaseolina, Sclerotinia

sclerotium, Sclertoium rolfsii, Botrytis cinerea and
‘__12 Crinipellis perniciosa.

B

— ' eBean, soybean, cotton, tobacco, strawberry,
.. *  tomato, onion, garlic, ornamentals and cacao.
Besides that, several products are recommended

for container media and for seed treatments.

T = b



Check

Seed treatment

Chemical check Trichoderma

|

+ Trichoderma



The success of Trichoderma can be attributed to

at least four main reasons:

- easy Isolation and selection;
- easy multiplication in culture;
- large spectrum of target pathogens;

-lack of highly efficient chemical
pesticides against main soilborne
pathogens.

Main species been
commercialized In
L.A.:

T. asperellum,
*T. harzianum,
eT. stromaticum

eT. viride



An emergent case In Latin America...

' Bacillus

and B.
. based produ

Potential market in Brazil
(D’Agostino & Morandi, 2009)

subtilis
pumilus
cts

)

Crop Area (1000 ha) | Pesticides cost
(million US$)

Apple 36 30.8
Banana 498 10.3

Bean 4,263 93.1
Cereals 45,531 13.6

Citrus 803 163.7
Coffee 2,318 233.5

Grape 75 21.1
Mango 67.6 *

Melon 16.9 9.8
Peanuts 102 12.3

Potato 143 86.1

Rice 2,962 121.9
Soybean 20,700 2,286.0
Tomato 56 74.2
Wheat 1,754 126.7




Bacillus spp. for: soybean rust

Meloidogyne on potato and carrots



A fallure case... (from market point of view)
: Papaya Ring Spot Virus (PRSV) in Zucchini: a

sclentific success but a market failure

Various BCAs (such as virus) present very specific
activities and consequently narrow markets.



Constraints and imitations to  the
! development of plant diseases BCAs In
Latin America

- Cost and time for registration . This is one of the principal obstacle
to development of new products and systems. BCAs are subject to prohibitive
registration fees and high costs for providing data, especially toxicological
data.

- The structure of the BCA market is significantly different to that of
the traditional chemical crop protection industry. Packaging, shipping, and
regulatory constraints can be onerous, particularly for small producers.

- Reduced investments on novel, effective, and inexpensive formulation
strategies.

- Cultural aspects of farmers . Conventional farmers are, in general,
refractory to changes.



The way at the forefront... (taking account the lessons learned)

The environmental benefits of BCA
products, their suitability for use In IPM
strategies and the Increasing regulatory
pressure offers significant opportunities for
the biocontrol industry to expand beyond
niche markets Into mainstream crop
protection in Latin America.



Concluding remarks

- It is imperative to improve education and extension to growers
about the availability and utility of biopesticides.

- The develop of novel and effective formulation strategies may
overcame failures on biopesticides efficiency in field.

- ldentify and test options to integrate new and existing
products into established production systems may improve their
acceptance by farmers.

-Economics of production must allow the price per unit for
commercial biopestices to be acceptable to the consumer and
sustainable for the producer. Scale and efficiency of mass-
production methods must continue to improve.



Concluding remarks

The organization of the biocontrol
Industry chain is essential to regulate the
market and improve the quality of
commercial products in Latin America.

e Organized in 2008

* About 20 associated companies
« Standardization of quality control protocols - !
« Certification of affiliated companies —s
(“quality stamp”)
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