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Cana sem queima

8 milhoes de hectares

Cultivo minimo
Area florestal — 7,8 milhoes
de hectares
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Impacto na estabilidade econémica

y

Trade Balance / Balanga comercial USSBillion
100,000
80,000 /ll.\‘v\\/‘
o Jua /
o \—\/\ /
20,000 v \ /
0,0(X) ) T s 4 T T T T V T
1988 1990 1992 199 M 2004 2006\\2008 2010 2012 2014 2016 2&8
-20,000 Wad
A S~ \A /

-40,000 \\ /
-60,000 \ /

-80,000 —y

-100,000 —e—Other sectors —e— Total —&—Agribusine ss

Esta Foto de Autor Desconhecido estd licenciado em CC BY-NC
A partir de 2006, a grande evolugdo do superavit comercial agricola é acompanhada
do colapso da balanga comercial dos demais setores.

O superavit da agricultura tem sido fundamental para a estabilidade
Foto licenciada em CC BY-SA-NC



Qual é melhor forma de comparar o uso de defensivos
agricolas?
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Uso total de defensivos agricolas em 2017 (USS - milhdes)
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Os defensivos agricolas sdo commodities internacionais e o valor do consumo (em USS) tem alta
correlagdo e é indicador da quantidade consumida (em t)

Phillips McDougall (2018): Industry Overview — 2017 Market
e
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Uso de defensivos agricolas em 2017 (USS/ha)
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Uso de defensivos agricolas expresso por tonelada

SUSTENTABILIDADE de produtos agricolas
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Uso de defensivos agricolas em 2017 (US$/t de Produtos Agricolas)
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Consumo versus Risco
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O consumo de agrotoxicos representa adequadamente o
risco associado a esses produtos?

A tendéncia mundial é utilizar indicadores de risco.

O indicador de uso mais frequente é o EIQ — Environmental
Impact Quotient.

Fundamentado no uso de ingrediente ativo e nao produto
comercial

Combina varias informacdes, incluindo a dose de aplicacao

Permite comparar culturas, sistemas de producao, anos,
paises e produtos (p.c. oui.a.)
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Table 2: EIQ Components and Formula

El Picker: Gx (DT x P)

El Applicator: C x (DT x 5)

El Consumer: Cx ((S + P)/2) x SY

El Farm Worker = \
El Sprayer + EI Picker

Uso do EIQ para estimar o risco do uso de Agrotoxicos — Literatura

Evaluation of the Changes in Pesticide Risk — Executive

Summary

http://www.omafra.gov.on.ca/english/crops/facts/pesticide-use-
exec.htm

New York State Integrated Pest Management Program.
EIQ Calculator.

El Consumer + El Ground

/" El Consumer =
p http://www.nysipm.cornell.edu/ElQCalc/input.php?cat=0
/7

El Ground Water: L

, Water ElQ
El Fish: Fx R S/ ) >(EI Farm Worker + A Method to Measure the Environmental Impact of
’ 1 El Consumer + R
- / 1 El Ecology = Pesticides
EIBirg:Dx (S + P2 x 3 /) ; ElFish + EI Bird + El El Ecology) /3 http://www.nysipm.cornell.edu/publications/eiq/equation.asp#table2
El Honey Bee: Zx Px 3 J [ Honey Bee + El Natural http://www.nysipm.cornell.edu/publications/eig/files/EIQ_values 201
K | Enemies : 2entire.pdf
El Natural Enemies: Bx P x 5 ! !
/ ;' E J Kovach, J., C. Petzoldt. J. Degni, and J. Tette. 1992. A
/7 ’ | method to measure the environmental impact of
Full Formula; ¥ 14 v

pesticides. N.Y. Food Life Sci. Bull. 139.

EIQ={C[(DT*5)+(DT*PJ(C*((S+P)2)'SY)+(UII(FR)+(D*((S+P)/2) 3)+Z'P*3)+(B'P'5)])13

FAO, 2008. IPM Impact Assessment Series. Guidance

FAO (2008): Guidance Document No 2: Guidance on the Use of Document No 2: Guidanc_e 2l the Use of
Environmental Impact Quotient in IPM Impact Assessment. Environmental Impact Quotient in IPM Impact
Assessment.
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Uso do EIQ para estimar o risco do uso de Agrotoxicos — Literatura

Table 1: The parameters and rating system used to calculate the EIQ value for specific active

ingredients (Kovach et al., 1992)

Variables Symbol Score 1 Score 3 Score 5
Long-term health effects C Little-none Possible Definite
Dermal toxicity (Rat LDsp) DT |>2000 mg/kg 200-2000 mg/kg | 0-200 mg/kg
Bird toxicity (8 day LCsp) D >1000 ppm 100-1000 ppm 1-100 ppm
Bee toxicity Z Non-toxic Moderately toxic |Highly toxic
Beneficial arthropod toxicity B Low impact Moderate Severe impact
Fish toxicity (96 hr LCxg) F >10 ppm 1-10 ppm <1 ppm
Plant surface half-live P 1-2 weeks 2-4 weeks >4 weeks
pre-emerg. herbic. | post-emerg. herbic.
Soil residue half-live (TI/2) S <30 days 30-100 days >100 days
Mode of action SY [Non-systemic; Systemic
all herbicides
Leaching potential L Small Medium Large
Surface runoff potential R Small Medium Large

FAO (2008): Guidance Document No 2: Guidance on the Use of
Environmental Impact Quotient in IPM Impact Assessment.
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Impacto do uso de diferentes classes de OGMs no consumo de agrotoxicos e no produto das unidades
de EIQ pelo numero de hectares cultivados no periodo de 1996 a 2015.

Ingrediente Ativo Ingrediente Ativo Unidades de EIQ.ha Unidades de EIQ.ha
Tipo de Evento Diferenca em Mkg Diferencaem % Variagao em Milhdes Variagao em porcentagem
Soja Tolerante a Herbicidas 15,3 0,5 -8.112 -13,9
Soja Tolerante a Herbicidas e
Resistente a Insetos -3,6 -1,4 -348 -4,3
Milho Tolerante a Herbicidas -226,0 -8,4 -7.315 -12,7
Milho Resistente a Insetos -87,1 -53,3 -3.891 -57,7
Algod3o Tolerante a Herbicidas -25,1 -7,6 -629 -10,2
Algoddo Resistentes a Insetos -268,7 -29,1 -11.949 -31,5
Total -595,2 -32.244
Média -16,6 -21,7

BROOKES, G.; BARFOOT, P. GM crops: global socio-economic and environmental
impacts 1996-2015. Dorchester: PG Economics, 2017. 201 p.
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GM Crops & Food
Biotechnology in Agriculture and the Food Chain
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ISSN: 2164-5698 (Print) 2164-5701 (Online) Journal homepage: https://www.tandfonline.com/loi’/kgmc20

Taylor & Francis
Taylr & Francis Group

glyphosate

The contribution of glyphosate to agriculture
and potential impact of restrictions on use at the
global level

Graham Brookes, Farzad Taheripour & Wallace E. Tyner

To cite this article: Graham Brookes, Farzad Taheripour & Wallace E. Tyner (2017) The
contribution of glyphosate to agriculture and potential impact of restrictions on use at the global
level, GM Crops & Food, 8:4, 216-228, DOI: 10.1080/21645698.2017.1390637

To link to this article: https://doi.org/10.1080/21645698.2017.1390637
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FIGURE 2. Annual loss of GM HT environmental
benefits as measured by EIQ indicator, if glypho- sate
use no longer allowed: by country: total 1.13 billion
EIQ/ha field units. Source: Derived from Brookes G
and Barfoot P
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Table 38: Herbicide usage on soybeans in the US 1996-2014

Year Average ai use Average ai use: GfK | Average field Average field EIQ/ha: B ra S i I
(kg/ha): NASS data | Kynetec data: index EIQ/ha: NASS data based on GfK Kynetec
1998=100 data 20
199 1.02 N/a 220 N/a .
o > N 0 N 31,5 ElQcampo /ha herbicidas
1998 1.09 100 21.5 25.8
1999 1.05 94.9 19.6 232 60
2000 1.09 96.0 20.2 23.1 ©
2001 0.73 100.1 134 235 S 5
2002 1.23 97.8 214 216 I
2003 N/a 1047 N/a 226 2 a0
2004 1.29 106.1 15.2 226 =3
2005 1.23 106.3 20.2 226 § 30
2006 1.53 101.3 169 214 o
2007 N/a 113.0 N/a 236 w20
2008 N/a 125.1 N/a 26.1
2009 N/a 125.7 N/a 266 10
2010 N/a 135.0 N/a 28.8 0
3 - "
53: ; i\é; i:;g ;\12/:) :ig Fungicida Herbicida Inseticida Total
2013 N/a 166.1 N/a 359
2014 N/a 165.6 N/a 359

Sources: NASS data no collection of data in 2003, 2007-2011, 2013, 2014. GfK 1998-2014, N/A = not available.
Average ai/ha figures derived from GfK dataset are not permitted by GfK to be published

EUA 2014: 35,9 EIQ campo /ha herbicidas

Fonte Tabela : Global Impact of GM Crops (PG Economics - UK, 2014)
|
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Table 44: Herbicide usage on maize in the US 1996-2014

Year Average ai use Average ai use Average field Average field EIQ/ha: °

(kg/ha): NASS data (kg/ha) index EIQ/ha: NASS data GfK data B ra S | I

1998=100: GfK data

1996 2.64 N/a 544 N/a 60
1997 2.30 N/a 482 N/a L.
1998 247 100 513 62.0 34,4 EIQ campo /ha herbicidas
1999 2.19 88.1 45.6 54.7 50
2000 2.15 87.8 46.2 545
2001 2.30 86.6 48.8 53.8 8 4
2002 2.06 82.4 434 51.1 <
2003 229 83.2 475 51.2 ]
2004 N/a 80.0 N/a 489 43 30
2005 2.1 80.6 51.1 487 a
2006 N/a 79.5 N/a 47.7 § 20
2007 N/a 85.0 N/a 49.8 e
2008 N/a 88.7 N/a 50.9 o
2009 N/a 86.9 N/a 497 10
2010 2.36 90.5 492 514 . .
2011 N/a 91.6 N/a 51.8 0
2012 N/a 95.6 N/a 53.8 .. . L.
2013 N/a 1013 N/a =68 Fungicida Herbicida Inseticida Total
2014 245 100.7 47.0 56.2

Sources and notes: derived from NASS pesticide usage data 1996-2003 and 2010 (no data collected in 2004,
2006-2009, 2011-2013), GfK data from 1998-2014. N/a = not available. Average ai/ha figures derived from

EUA 2014: 47 - 56 EIQ campo /ha herbicidas

Fonte Tabela : Global Impact of GM Crops (PG Economics - UK, 2014)
|
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v’ Evitar o que € inseguro.

v Dar acesso ao que é seguro.

v’ Decidir com rapidez e correc3o.

v Decisdo caso a caso e a luz do conhecimento técnico e cientifico sdo bons critérios.

v' Monitorar e ter a possibilidade de rever decisdes ajuda a construir sistemas
decisdrios mais rapidos e seguros.




LA competitividade da nossa agricultura
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Fontes: UE 1 6
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Acesso as novas tecnologias e
competitividade da nossa agricultura
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Avangos tecnoldgicos — melhor conhecimento e maior especificidade dos

defensivos com os sitios de agdo
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Fig. 5. Stereoview of the water molecules stabiliz-
ing the modified ThDP in the AtAHAS-herbicide
complexes. Three ordered water mclecules stablllze
the modified thiazolium ring via a hyd 0

ing network extended to the nearby reﬁdues and

@g 2 E {5 THTnDP i e O complen The THD? anatogs Anterior-1969 1970-1979 1980-1989 1990-1999  2000-Atual  Prioritarios -

the herbicides, and water molecules in each panel
are superposed onto the difference electron density MAPA
maps contoured at 3.5 6. The carbon atoms for ThDP,

&
\,’
FAD, herbicides, and the nearby residues are green,
M513 M513 yellow, cyan, and light blue, respectively. Water Ano de |ancament0
M570 570 molecules are represented as orange spheres. The

color scheme for the other atoms is as in Fig. 2.

Fonte Figuras: Mario D. Garcia, Amanda Nouwens, Thierry G. Lonhienne, and Luke W.

Guddat. Comprehensive understanding of acetohydroxyacid synthase inhibition by different Foram conSIderados tOdOS 0s defenSIVOS angCOIaS eém uso no

herbicide families. PNAS first published January 30, 2017 Brasil e o ano de |angamento de cada defensivo agrico|a
https://doi.org/10.1073/pnas.1616142114
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v' O uso de agrotdxicos no Brasil, expresso em USS/ha ou USS/t produzida, é inferior ao da
maioria dos paises relevantes do ponto de vista agricola.

v" A melhor alternativa para avaliar os riscos associados ao uso dos agrotdxicos é o uso do EIQ.

<

Os valores de EIQ/ha no Brasil sdo compativeis ou inferiores aos internacionais.

v' Em termos médios, os valores EIQ Campo, EIQ Consumidor, EIQ Trabalhador e EIQ Ecoldgico
calculados por kg de i.a., kg de p.c. e por ha aplicado, sao decrescentes de 2002 a 2015,
indicando que os agrotdxicos comercializados no Brasil vém se tornando progressivamente
mais seguros.

v" A quest3do central n3o é se o defensivo agricola é antigo ou novo, a quest3o central é o baixo
risco. Mas existe a tendéncia clara dos produtos mais modernos apresentarem menor risco
(especialmente em funcao da reducao das doses)
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Muito obrigado pela atengéo
caio.carbonari@unesp.br




