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= Embrapa Soybean is one of 43 Embrapa's research units
= |Located in the State of Parana (Southern Brazil)

62 Scientists

75 Masters and
PhD students

Denmark Ukraine  Netherlands

United
Kingdom

Spain

India

Available : Global Cropland (2019). Available at

France

=
&
w
®

17,8%  17,7%

14,0%
I ,l - . 7,6%

Germany

USA Mexico China Argentina Brazil

: https://croplands.org/app/map/statsMap

Crop Season Global Food Security Analysis-Support Data at 30 Meters (GFSAD30) Project
Brazilian Biological Market

Cand

Great demand for biological control

Macrobiologicals

Microbiologicals

US$ (million)

N
wu
(=]

N
o
o

150

[y
o
(=]

'
o

(=]

95.6

114.72

137.67

198.24
1I20

2016

2017

2018

2019

2020

2021

2% of the
pesticide market

Source: Croplife Brasil




Importance of IPM to reduce insecticide use and preserve biological control

Crop season (8 crop seasons)
Variable Comparison Average from
2013/14 2019/20
2013 to 2020

2.3 1.7 EEEEERF
IPM ® 109 u
Number of insecticide (46 growers) (255 growers) : : 50% less insecticide
~ 0
sprayings over the crop season 5.0 3.0 " "
Non-IPM S 39 ¢
(333 growers) (553 growers) E EEEEN
.......................................................................................... b NN & SULLLLLLL
Days until first insecticide IPM 60 days 62.5days ,68.4 days :
u
spraying Non-IPM  33days  451days =38.9days g
........................................................................................... N e
IPM 144.6 108.0 120.2
Pest control costs (kg/ha)
Non-IPM 301.8 180.0 244.3
IPM 2,953.8 3,864.0 3,490.5
Yield (kg/ha)
Non-IPM 2,920.2 3,804.0 3,416,3

Source: Bueno et al. (2021)




Importance of NBC to Helicoverpa armigera mortality

Location Sampled Parasitoids Entomopathogens Indetermined Number
. . ) ) Nematodes of
(Parana cities) larvae (parasitism %) (% infection) dead moths
Andira 79 20 (25.3) 2 (2.5) - 1 56
Astorga 15 8 - - 1 6
Bela V|§ta do 10 5 5 ) 1 5
Paraiso
Borrazépolis 589 238 85 2 87 177
Cambé 233 144 22 10 12 45
Campo Mourao 84 60 15 - 7 2
Cruzeiro do
Oeste 14 12 (85.7) 1(7.1) - - 1
Jataizinho 17 3 8 - - 6
Londrina 13 6 1 - - 6
Ma”'%”u‘?'a do 192 106 8 i 11 67
Maringa 20 9 2 - - 9
Palotina 18 12 - - 1 5
Rolandia 10 8 1 - - 1
>ao Jorge 20 13 : : 1 6
do Ivai
Ubirata 35 22 4 - 6 3
Wenceslau Braz 3 12 3 - 1
Total | 1387 678 154 12 129
Percentage (%)[l 48.9 11.1 0.9 9.3

70% of
natural
mortality

Predation was not
taken into
consideration

Corréa-Ferreira et al. (2014)



ABC of Spodoptera spp. using egg parasitoids

Telenomus remus

Host species Lifetime Parental female Reference
parasitism longevity (days)
35.7 9.6 Bueno et al. (2010)
S. frugiperda 140.8 8.3 Pomari et al. (2013)
220.0 10.6 Bueno et al. (2014)
S. cosmioides 115.3 13.1 Pomari et al. (2013)
S. eridania 139.5 8.0 Pomari et al. (2013)
A. gemmatalis 200.5 12.4 Bueno et al. (2014)

Trichogramma pretiosum

Host : Lifetime Parental female Reference

Ost Species parasitism longevity (days)

S. frugiperda 14.8 9.8 Bueno et al. (2010)
A. gemmatalis 51.40 5.0 Bueno et al. (2011)
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Importance of biological control tools for the uptake of BC in LAC

Sobre o Portal v Fale conosco ~

@b} (o= 18 BioProtection Portal Paises ~ MNoticias e informacéies  Parceiros  Recursos  Ir para a versdo off-line

Encontre produtos de
bioprotecao
para a sua cultura

Descubra o mundo dos produtos de biocontrole

- @ Escolha o seu pais v _ Encontre um produto
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Biological control research and publications resulting from the partnership

(C::IBT:;;:;E? gnd Bioscience (2022) 3:5 CAB | Agric u ItU re q b) C A B I
https://doi.org/10.1186/s43170-021-00071-6 a nd Bioscience Proceedings of ISBCA 6 — D.C. Weber, T.D. Gariepy, and W.R. Morrison III, eds. (2022) page 2.4

REVIEW Open Access The use of Telenomus podisi in augmentative biological control

of Euschistus heros in soybean

. ()
The use Of Telenom usremus (N |X0n’ 1 93 7) Sl ke Adeney de Freitas Bueno', Yelitza C. Colmenarez?, and Rodrigo M. A. Maciel®
(Hymenoptera: Scelionidae) in the management HCABE UNE SR PERAF. Botuests, Sk Pats B St

3Universidade Federal do Parand, Curitiba, Parana, BRAZIL, rodrimaciel@hotmail.com

of Spodoptera spp.: potential, challenges
and major benefits

Yelitza Coromoto Colmenarez', Dirk Babendreier?, Francisco Ramén Ferrer Wurst?,
Carlos Luis Vasquez-Freytez* and Adeney de Freitas Bueno®

Proceedings of ISBCA 6 — D.C. Weber, T.D. Gariepy, and W.R. Morrison II1, eds. (2022) page 6.6

The importance of biological control in the management
of Helicoverpa Armigera in Brazil: The example of soybean

Adeney de Freitas Bueno', Yelitza C. Colmenarez?, & Débora M. da Silva® Tecnologia

'Embrapa Soybean, Londrina, Parana, BRAZIL, adeney.bueno@embrapa.br;, 2CABI-UNESP-FEPAF,

=
Botucatu, S&o Paulo, BRAZIL, y.colmenarez@cabi.org; *(FAPED-Embrapa Soja, Londrina, Parana, ' 0 nso ll dada
BRAZIL, deboramellosilva@gmail.com.
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Biological control research and publications resulting from the partnership
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Final Message

v" Both CABI and Embrapa have many goals in common and its our
mission to find ways to strengthen this partnership in the search
for a more sustainable agriculture.

v’ Biological control can be a start but not the limit of many different
goals we can accomplish together.
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