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What are Biologicals?

Biologicals consist of microorganisms
such as bacteria and fungi; beneficial
macroorganisms (e.g. predatory mites);
semiochemicals (e.g. pheromones);

or natural compounds (e.g. plant extracts).

They are increasingly being used for
targeted control of a wide range of pests
and diseases.
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Example of a mode of action R

Nematodes/
Root Threadworms

Protective
bacterial film

Bacteria (Bacillus firmus) form a
thin film around a young root
before voracious threadworms
can discover the new source of
nutrients.

As a result, the nematodes have
no chance to suck up sugar or
amino acids. The bio-protector
also forms enzymes and
produces phytohormones.

Corn plant

, Bacteria ... absorb plant sugar - and release
! enzymes # that attack the nematode eggs & .
Bacterial phytohormones < also stimulate plant
growth.
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Integrated Crop Solutions: The context of \E(ER
food market trends R
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“i._‘{ D Demand for safe and “sustainably-sourced” food

. ] stronger focus on food quality , healthy nutrition ~ and well-being

B Year-round demand increases global trade of fresh produce

_ B Global retailers expect sustainable agricultural production

,- B Rising importance of partnerships along food value chain

| B Innovation needed to drive integrated crop solutions
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Integrated Crop Solutions meet the BAYER
challenges of today B
e Sharing e Canola :
Challenges Knowhow - e Benefits
* Weed, pest o OptimiJer_lg yield Rice Across the
& disease and quiality Soybean food value
control * Improving farm S chain
managiement

* Resistance Vegetables

management
Microbial
o fungicides
Sustainéble Herbl-CI‘l-d - > el
: * Fungictides insecticides
agriculture .
* Insecticidas ¢ Microbial
e SeedGrowth nematicides

* Integrated
Pest Manage-
ment (IPM)

e Good Agricul-
tural Practices
(GAP)

* Yield & Quality
e Tradeability

¢ Convenience

Contribljtion to
Food Security
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Integrated Crop Management
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Integrated Crop Management
relies on non-chemical methods
as first resort , but it is not
necessarily a low pesticide-input
system.

Growing healthy crops goes
beyond fighting weeds, pests
and diseases (general farm
management, choice of
crop/variety, crop nutrition,
tillage...).

Taking into account

ORGANISATION
&
MANAGEMENT

MONITORING
& AUDITING

CROP
NUTRITION

ENERGY
MANAGEMENT

CROP

PROTECTION INTEGRATED

CROP
MANAGEMENT

WASTE &
POLLUTION
MANAGEMENT

CROP VARIETY

: 2
& ROTATION Socially resp®"

WILDLIFE &

interdependencies between MANAGEVENT i

different farming practices Drawing: UIPP

A holistic approach is needed to understand and sha pe crop
management adequately and in a sustainable manner
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Example 1.
Integrated Spray Program on Grapes
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Biologic program performs as well as all-chemical p

rogram on grapes
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A Chemical 1
B Chemical 2
C Chemical 1
D Chemical 2
E Chemical 3 or Biologic or Nothing
F Chemical 1
G Chemical 3 or Biologic or Nothing

cd

5 chemical sprays
7 chemical sprays

15 DA-A 13DA-B 7DA-C 14DA-C 14DA-D 7DA-E 5DA-F 13 DA -F

—8—Skipped Applications == Standard Program

—0—Integrated Program

6 DA-G 13 DA-

==UTC

5 chemical + 2
Biologic sprays
G

V. Fischer, Columbia Ag Research, Hood River, OR — 2010. Materials were applied using a CO2 handgun sprayer equipped with one D6 hollow cone nozzle per row delivering 70-180 GPA at 100 psi. Skipped Applications: no app at timings E & G. A = 5/19, B = 6/3, C = 6/16, D = 6/30, E
=7/15, F = 7/29 and G = 8/12. *Erysiphe necator.(10-06-509)
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Example 2: \E(ER
Integrated approach for control of white mold 8

Control of S. sclerotiorum: Carrots Control of S. sclerotiorum: Green bean

Efficacy in % Efficacy in %

100 - ®m Chemical 100 -
90 - = Biological 90 -
80 - ®m Combination 80 -
70 - 70 -
60 - 60 -
50 - 50 -
40 - 40 -
30 - 30 -
20 - 20 A
10 A 10 -
Location 1 Location 2 Location 1 Location 2
Disease incidence untreated:
65 % 85 % 18 % 73 %

Trials conducted by UNILET in France in 2006. The biological was applied soil directed at sowing; the chemical was a foliar spray.
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Biologicals are becoming an additional tool YER
In sustainable agriculture

Benefits for Growers, Consumers and the Food Value Chain

Enhance integrated pest management (IPM)

Improve resistance management

Increase efficacy of spray programs

Flexibility in use — short re-entry and pre-harvest
intervals

* Properties that help increase yield, improve quality and
tradeability of fresh produce
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Conclusions

Integrated Crop Management focusses on complementarity of solutions
(chemical, biologics, decision support tools etc.).

Targeted spray programs combining chemicals and biologicals
improve quality, market access and tradeability of fresh produce.

Biologicals form part of Integrated Crop Solutions and Management that ..

contribute to sustainable agriculture by providing environmentally

sound solutions and meeting high-quality and health requirements.
L/

Growing R&D efforts in this segment by Bayer CropScience and '.
the whole industry- ..
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Integrated crop solutions allow to offer YER
differentiated solutions

¢ Herbicides

} * Fungicides
¢ Insecticides Weed, pest & :
e SeedGrowth : disease control " BenefItS
products ’ Resistance :

. Microbial management
} fungicides and  Supreme quality
insecticides

‘ " * Higher
. Mlcropla}d consumer
nematicides acceptance

: * Higher demand
* Canola, cotton, * Seeds in food chain

rice, soy, wheat, e Traits * Increased

vegetables options for
resistance
management
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