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Cenario global:
UsSO dos pesticidas



Panorama global do uso de pesticidas

Pesticide use, 2020 Pesticide use per hectare of cropland, 2020
Total pesticide use measured in tonnes of pesticide consumption per year. Average pesticide application per unit of cropland, measured in kilograms per hectare.
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Panorama global do uso de pesticidas

Pesticide breakdown by type, World, 1990 to 2020

Pesticide use, broken down by product type, measured in tonnes of active ingredient.
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12 BRIEF LESSONS

ABOUT PESTICIDES
IN AGRICULTURE

1 The global consumption of pesticides is increasing, even though the health
and ecological consequences have long been known. International goals
of BIODIVERSITY CONSERVATION can only be achieved if the use of pesticides is
significantly reduced.

2 Herbicides are applied against unwanted plants and are the
-G MOST USED GROUP OF ACTIVE SUBSTANCES. Insecticides

are effective against insects. Often even in smallest amounts
and even against other insects that were not targeted.

e About 385 million cases of PESTICIDE POISONING occur worldwide
every year. People in the Global South working in rural areas are

particularly affected.

4 Mﬂddesthatm (

: amstlllproduoed
; hemandexportedtoothercountrlu. European
\ companies are also involved in this business.
5 The EU hasstrict criteria for the authorisatlon
otpest:ddes.nnttheharmm ;
are not
taken into account.

e Pesticide active ingredients usually do not stay in the place they

were applied. They can seep into the soil and GROUNDWATER, become
airborne, or blow away - some can be found over 1,000 kilometres away.

7 Pesticides CONTAMINATE water via infiltration, surface runoff
and drift. They also accumulate in the soil and exert adverse
elfects on soil life - sometimes lor decades.

8 Pesticide residuesin food can be HARMFUL TO
PEOPLE'S HEALTH. Despite attempts to reach globally
harmonized standards, maximum residue levels
vary widely from country to country.

| o \V

0 Four corporations from the Global North control 70 percent of the .

global pesticide market. They are EXPANDING THEIR BUSINESS
to the Global South where pesticides are less strictly regulated.

10, Beneficial insectsare the
* and creating beneficial environmentsfor
them can help reduce the use otpestjcldes.

,* 11 ' The EU has so far failed to reduce the use of
pesticides. Its - aimsto
dlangethatbymmduclnganewngulationto
half the use of pesticides by 2030. The EU’s Common
Agricultural Policy is not yet aligned.

@ Unlike industrial monocultures, agroecological cultivation practices,
including more crop rotations and combinations, empower farmers to use
less or no pesticides. Some regions of the world are going ahead. But a binding
international TREATY ON THE REDUCTION OF PESTICIDES does not yet exist.

12 brief lessons about pesticides in agriculture picture: Eimermacher/stockmarpluswalter

https://eu.boell.org/en/PesticideAtlas-12lessons
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Cenario ambiental:
Dinamica dos
pesticidas



Dinamica dos pesticidas no ambiente
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Dinamica dos pesticidas no ambiente
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Dinamica dos pesticidas no ambiente

Propriedades -
. - - - Coeficientes e dados
Processos gerais Processos especificos  fisico-quimicas e outros .
importantes gerados
fatores
Sorcao-dessorcao Kd, Koc, Kf, % sorvida,
Retencao % biodisponivel, %
Residuo ligado dessorvida, H

Volatilizagao / deriva
pKa, Kow, Sw, PV,

Transporte Lixiviacao textura, MO, pH, % de transporte, Rf
: Umidade do solo, UR,
Runoff / runin pluviosidade, vento, T°C
Hidrolise T, 0u DTgp, % de
degradacéo, % de
Degradacao Fotodegradacao mineralizacao, numero e
quantidade de

Biodegradacao metabdlitos formados




Dinamica dos pesticidas no ambiente

FIORECECiEE Coeficientes e dados

Outros estudos Processos especificos  fisico-quimicas e outros . g
fatores Importantes gerados

3 Absorcao % absorvida, %
Absorgao e translocada, Fator de
translcl)cat(;ao Translocacéo oKa, Kow, Sw, PV. absorgdo, numero e

ST P Metabolismo textura, MO, pH, quantidade de
Umidade do solo, UR, metabolitos formados

pluviosidade, vento, T°C BAF (fator de

Ecotoxicologia Bioacumulacao bioacumulo), %

bioacumulada




Cenario regulatorio:
Reqgistro e regulacao



Reqgistro de Agrotoxicos no Brasil

Lei dos Agrotoxicos = Lein® 7.802 de 1989 /
Decreto n” 4074 de 2002 l Solicitac&o de registro l

|
Avaliacao

Avaliacao de eficiéncia Avaliacao toxicologica

ecotoxicologica e
ambiental

»
»

<
<
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Reqgistro de Agrotoxicos no Brasil

Lei dos Agrotoxicos = Lein® 7.802 de 1989 /
Decreto n® 4074 de 2002

e 8 parametros sao avaliados:
Transporte (mobilidade e retencéo)
Persisténcia (T,) Avaliacao
Bioacumulagao ecotoxicologica e
Toxicidade organismos do solo ambiental
‘oxicidade organismos aquaticos

‘oxicidade aves e abelhas

‘oxicidade sistémica e topica para mamiferos

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
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O que € importante considerar para a
aprovacao de um pesticida?
Visao global (EFSA):
» Nao apresentar nenhum perigo imediato e a longo prazo aos humanos e animais,
atraves da agua potavel, alimentos e ar, ou na exposicao do trabalhador, bem como

efeitos cumulativos ou sinérgicos de perigo

« Nao apresentar efeitos inaceitaveis ao ambiente (contaminac¢éo do solo e agua),
principalmente relacionados a organismos nao-alvo e biodiversidade geral

Submissao - Avaliacao - Aprovacao - Autorizacao =2 Monitoramento / Reavaliagcao
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O que € importante considerar para a
aprovacao de um pesticida?

Anos
Fases 1 2 3 4 | 5 6 7 | 8 9 | 10 | Mious$
' :
tlofo Processo de desenvolvimento F100uUCC0 100
Desenvolvimento
Desenvolvimento da embalagem
Screening
Labs./Greenhouse
Small-plof trials 110
Ensaios de campo (mundial)
Planta, animal, solo, adgua e ar
Toxicidade aguda e cronica, carcinogenicidade,
mutagenicidade , teratogenicidade e reproducdo 80
Algas, dafnias, peixes, aves,
microorganismos, abelhas, benéficos
Substancias 140.000.....c.ceteveeeererereeerereteeeseeseeeseseseseseesesaseeeseseeessesens | 290

Fonte: Palestra ao Senado Federal sobre a modernizagao e regulamentacao dos agrotoxicos - Prof. Dr. José Otavio Mentem
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O que € importante considerar para a
aprovacao de um pesticida?

Quem participa da regulagao a nivel global?

Genotoxicidade
Mutagenicidade
- Invitro

Neurotoxicidade
Demorada

-__-In vivo Estudos ecotoxicoldgicos

Destino ambiental Metabolismo em animais
Degradacdo, Mobilidade e vegetais

no solo Metabolitos
Reproducdo em duas Residuos
geracoes Teratogenicidade
Oncogenicidade Embriotoxicidade
Toxicidade Sub Crénica Toxicidade Cronica Carcinogenicidade
Toxicidade Aguda Toxicidade Aguda Toxicidade Sub Crénica
1950 1970 >2000

Adaptado de: Palestra ao Senado Federal sobre a modernizacao e regulamentacdo dos agrotdxicos - Prof. Dr. José Otdvio Mentem
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Organizacoes responsavels pela regulacao dos
testes com pesticidas no mundo

« U.S. Environmental Protection Agency

- Agéncia federal americana que trabalha para desenvolver e aplicar regulamentos
para a protecao ambiental e a saude humana no pais, criada em 1970

- Estrutura organizacional: Chefiada por um administrador com status de ministro
(apesar de nao ser um ministério do governo)

- Responsavel pela avaliagao ambiental e toxicologica, bem como pela
requlamentacao dos pesticidas nos EUA, previsto por lei (FIFRA e FFDCA)

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
Agosto de 2023 19



Organizacoes responsavels pela regulacao dos
testes com pesticidas no mundo
* European Food Safety Authority

- Agéncia europeia de aconselhamento cientifico doa gestores para a
comunicagao de risco associados a cadeia alimentar, como fornecedores da
base cientifica para a legislagcao e regulamentacao

- Estrutura organizacional: Comissao Europeia + Parlamento Europeu +
Estados-Membros (conselho de administragao) > agéncia

- Auxilia a Comissao Europeia nas decisdes sobre o registro

de pesticidas VIGI:SCI B

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
Agosto de 2023 20
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Organizacoes responsavels pela regulacao dos
testes com pesticidas no mundo

 Organisation for Economic Co-operation and Development - OECD

- Organizacao internacional que trabalha para formular politicas, informar e
aconselhar paises, e definir padrdes e fornecer suporte a politicas no mundo a mais
de 60 anos

- Estrutura organizacional: Conselho geral (decisdes gerais) > Comités (grupos
especialistas de trabalho) > Secretariado (formulagao das politicas internacionais)

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
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- 38 paises membros (Brasil € candidato atualmente, mas |
participa e colabora com a organizagao a alguns anos)




OECD e os guidelines para estudos com
pesticidas

e 5 secoes para testes em quimicos:

Elaborados com a participacao de:

Secgao 1: Propriedades fisico-quimicas (27) Agéncias regulatorias, academia,
iIndustria e organizagdes ambientais e de
Secao 2: Efeitos em sistemas bidticos (52) bem-estar animal

Secao 3: Destino ambiental e comportamento (24)
Secao 4: Efeitos na saude (86)

Secao 5: outros Test Guidelines (10)

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
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OECD - guidelines com aplicacao de 4C

Test Guideline No. 316: Phototransformation of Chemicals in Water — Direct
Photolysise

Test Guideline No. 320: Determining Anaerobic Transformation of Chemicals in
Liquid Manure

Test No. 305: Bioaccumulation in Fish: Aqueous and Dietary Exposure

Test No. 314: Simulation Tests to Assess the Biodegradability of Chemicals
Discharged in Wastewater

A
'\
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OECD - guidelines com aplicacao de 4C

Test No. 315: Bioaccumulation in Sediment-dwelling Benthic Oligochaetes

Test No. 317: Bioaccumulation in Terrestrial Oligochaetes
Test No. 312: Leaching in Soil Columns

Test No. 309: Aerobic Mineralisation in Surface Water — Simulation
Biodegradation Test

Test No. 308: Aerobic and Anaerobic Transformation in Aquatic Sediment U
Systems ‘

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
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OECD - guidelines com aplicacao de 4C

Test No. 307: Aerobic and Anaerobic Transformation in Saoill

Test No. 306: Biodegradability in Seawater

Test No. 301: Ready Biodegradability

Test No. 304A: Inherent Biodegradability in Soil

Test No. 123: Partition Coefficient (1-Octanol/\Water): Slow-Stirring Method

Test No. 111: Hydrolysis as a Function of pH “‘

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
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OECD - guidelines com aplicacao de 4C
Test No. 106: Adsorption - Desorption Using a Batch Equilibrium Method

Test No. 502: Metabolism in Rotational Crops
Test No. 501: Metabolism in Crops
Test No 506: Stability of Pesticide Residues in Stored Commodities

Test No. 503: Metabolism in Livestock
WY
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Cenario cientifico:
Publicacoes e
protocolos



Porgue sao usadas moléeculas radiomarcadas

NOS

SOCIEDADE BRASILEIRA DA

<http:twww.shepd. org>

SBCPD | cienciaDAS PLANTAS DANINHAS

PLANTA DANINHA

ISSN  0100-B358 (print)
1806-9681 (online)

Article METHODOLOGIES TO STUDY THE BEHAVIOR OF HERBICIDES

ON PLANTS AND THE SOIL USING RADIOISOTOPES

Metodologias para Estudos de Comportamento de Herbicidas na Planta e no
Solo Utilizando Radioisdtopos

MENDES, K.F.'*
MARTINS, B.A.B.
REIS, F.C.!

DIAS, A.C.R?
TORNISIELO, V.L.

IF: 2.1

ABSTRACT - In Brazil, the "Pesticide Act” (Act no. 7,802/89) has introduced new
criteria related to the environment, public health and agronomic performance in the
analyses of pesticide-related activities. Likewise, radioisotopes are used for
environmental behavior and in planta studies, since they provide some advantages
in comparison to chemical measures, including greater sensitivity, siepwise
deseription of a particular element in a metabolic system, and pesticide position and
detection through X-ray films and/or radio image (in plants) and liquid scintillation
(in plants and soil), respectively. This review describes methodologies related to
radipisotope utilization in studies on herbicide absorption, translocation and
metabolism in plants, as well as in studies on herbicide biodegradation, minerahization,
leaching and sorption-desorption on the soil. The step-by-step of the described
methodologies 1s based on the guidelines that were established, mostly by the
Organization for Economic Co-operation and Development (OECD) and the
Environmental Protection Agency (EPA). On this review, methodological information
on s0il and plant studies, using radioisotopes, is available to Brazilian researchers.
Thus, the objective of this review is to stimulate the conduction of further studies
that use the methodologies described herein.

Keywords: liguid scintillation spectrometry, environmental behavior, “C-labeled
malecule.

testes?

Contants lists available at ScienceDiract

Trends in Analytical Chemistry

SEVIER journal hamepage: www.elsevier.com/locateltrac

Radiometric strategy to track nanopesticides: An important approach @
to understand the fate, mechanisms of action and toxicity =

Vanessa Takeshita = ™"+, Gustavo Vinicios Munhoz-Garcia =,
Anderson Espirito Santo Pereira B¢ Valdemar Luiz Tornisielo *,
Leonardo Fernandes Fraceto =~

IF: 13.53
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© Institute of Science and Technology, Sto Pawlo Stare University (UNESP), Av. Trés de Margo 571, 18087-150, Sorocaba, SF. Brozil

ARTICLE INFO ABSTRACT

Article history: Nanopesticides are an innovative tool for crop protection, demonstrating the potential to replace con-
Received 20 February 2023 ventional pesticides used in agriculture worldwide. Before their commercialization and use, careful
!imec::;dz:;;;emed form evaluation of nanopesticides (environmental fate, toxicity, efficacy, modes of action, and agroecosystem
Accepted 21 June 2023 intc:ractiurllsJ s n:quir\cd_. To ensure the cm':!mnml:ntal safety of m‘_in.upl:st:'cidcs. tl_lr: sta.m:la.n:lizatiul_'L of
Available online 22 June 2023 pu’ur.unu].s in thlr: c'va.lu.a.tmn. af nanc[cnrmu.la.r.l.cn regulatory aspects is I'I.l:l'.Ek‘El. In L'h.Js. sense, we consider
that radiometric techniques may be applied in the same way as conventional pesticide regulatory tests.
This method can be used to track active ingredients in a biological and environmental system, together
with other techniques for characterizing nanomaterials. In this review (1) we share our point of view
about the wse of radiolabeled pesticides to track nanoformulations in biological and environmental
scenarios; and (2) we offer a eritical discussion about the advantages and challenges of using radiometric
techniques to track these active ingredients associated with nanoformulations.
i 2023 Elsevier B.V. All rights reserved.

Keywaords:
Manotechnology
MNanofermulation
Radiolabeled pesticide
Regulatory tests
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Outras aplicabilidades do *C em estudos com

pesticidas [ 4D
Absorcao e translocacao de pesticidas em plantas:
- Usado para entender e elucidar o mecanismo de resisténcia de absorcao e
translocacao diferencial

- Associado ao estudo de metabolismo serve para elucidar mais um
mecanismo de resisténcia

- Pode ter diversas outras aplicabilidades, como distribuicao a curta e longa
distancia, entendimento do modo de acao, padroes de absorcao entre 4
especies e muitas outras ‘

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia
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Porgue sao usadas moléeculas radiomarcadas
nos testes?

Weed Science 2015 Special Issue:140-151

BIWSSA

IF: 2.58

Herbicide Absorption and Translocation in Plants using Radioisotopes
Vijay K. Nandula and William K. Vencill*

2,4-D, discovered independently in the United
States and Europe in the mid-1940s, was one of
the first synthetic herbicides to be used selectively
for weed control (Cobb and Reade 2010). Since
then, several herbicides belonging to different
chemical classes and possessing diverse mechanisms
of action have been synthesized and marketed
globally. Herbicides have vastly contributed rto
increasing world food, fiber, fuel, and feed
production in an efficient, economic, and environ-
mentally sustainable manner. Before receiving
regulatory approval, all herbicides (pesticides)
undergo rigorous tesrin% for their roxicological,
residual, physicochemical, and biological proper-
ties. Additionally, herbicides are suitably formulat-
ed to reach their rarger site and maximize their
efficacy on target weeds while being safe on crops.
One of the main principles behind the design of
herbicide formulations is gerting the active ingre-
dient across the leaf surface barrier in the case of

Terminology (Mostly Pertains to
Radioactive Isotopes)

Mass Balance. This item is described as the sum of
the radioactivity measured in all plant parts, leaf (or
root) washes, and root exudates and calculared as a
proportion of applied radioactivity at the start of the
experiment (Kniss et al. 2011). It is expressed as
percent recovery. Mass balance will help account for
losses through volatilization, radioactive dust, root
exudation, and experimental techniques.

Uptake or Absorption. It is the amount or
quantity or percentage of applied active ingredient
that has been absorbed by the leaves or roots of the
treated plant. This is also calculated as the sum of
the radiocactivity measured in all parts and is
generally expressed as percenrage of applied radio-
activity.

Contants lists available at ScienceDiract

Trends in Analytical Chemistry

journal homeapage: www.elsevier.com/locate/trac

Radiometric strategy to track nanopesticides: An important approach @
to understand the fate, mechanisms of action and toxicity s

Vanessa Takeshita = !, Gustavo Vinicios Munhoz-Garcia ',
Anderson Espirito Santo Pereira . “, Valdemar Luiz Tornisielo “,
Leonardo Fernandes Fraceto ©°

4 Center af Nuclear Energy in Agriculture, University of 520 Pouwlo, Av. Centendrio 303, 13416-000. Pirecicaba, 5P, Brazil
® Bane Sohsgdes Tecnoldgices Lida, Rua Dr. filis Prestes, 355, 18230-000, S50 Miguel Arcanfo, Sao Paula, Brazil
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IF: 13.53

ARTICLE INFO ABSTRACT

Article history:

Received 20 February 2023
Received in revised form

30 May 2023

Accepted 21 June 2023
Available online 22 June 2023

Nanopesticides are an innovative tool for crop protection, demonstrating the potential to replace con-
ventional pesticides used in agriculture worldwide, Before their commercialization and use, careful
evaluation of nanopesticides (environmental fate, toxicity, efficacy, modes of action, and agroecosystem
interactions) is required. To ensure the environmental safety of nanopesticides, the standardization of
protocols in the evaluation of nanoformulation regulatory aspects is needed. In this sense, we consider
that radiometric techniques may be applied in the same way as conventional pesticide regulatory tests,
This method can be used to track active ingredients in a biological and environmental system, together
with other techniques for characterizing nanomaterials. In this review (1) we share our point of view
about the wse of radiclabeled pesticides to track nanoformulations in biological and environmental
scenarios; and (2) we offer a critical discussion about the advantages and challenges of using radiometric
techniques to track these active ingredients associated with nanoformulations.

@ 2023 Elsevier BV. All rights reserved.

Keywonds:
Manotechnology
Nanoformulation
Radiolabeled pesticide
Regulatory tests
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Outras aplicabilidades do *C em estudos com
pesticidas aléem dos guidelines

SunTest para degradacao de pesticidas:
- Usado para entender e elucidar a fotodegradacéao de pesticidas (agua, solo,
sedimentos, plantas)

Volatilizagao de pesticidas em ambiente controlado:
- Usado para capturar moléculas volateis ou o CO, desprendido no processo de
degradacao pelas plantas

Fitorremediacao
- Usado na mesma logica de um estudo de absorgao e metabolismo, para encontrar o
valor de pesticida extraido ou transformado pelas plantas “‘
a
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Exemplos de estudos com aplicacao da técnica

Received: 5 May 2020
DOI: 10.1111/wre.12442

Accepted: 24 June 2020

ORIGINAL ARTICLE

#% WEED RESEARCH

Jousmal of W Biclegr, -1';
Eculagy ard Vegmrasian Managemem: =

Aminocyclopyrachlor sorption-desorption and leaching in soil
amended with organic materials from sugar cane cultivation

Vanessa Takeshita® | Kassio Ferreira Mendes? |

Thiago Francisco Ventoso Bompadre! | Felipe Gimenes Alonso!

Rodrigo Floriano Pimpinato® | Valdemar Luiz Tornisielo®

IF:2.11

TABLES3 Sorption-desorption parameters for the aminocyclopyrachlor
in the soils without addition and with addition of sugarcane straw (12
t/ha), sugarcane filter cake (90 t/ha) and sugarcane vinasse (200
m®/ha)

K ortion Sorption
Soil conditions Ageing® (L/kg) (%)
Soil unamended - 0.41 (0.40-0.42)" 28.97 (28.44-29.50)*
Soil + sugarcane straw  TO 0.35(0.35-0.35)Aa" 25.89 (25.67-26.11)Ab
T15 0.33(0.30-0.36)Aa 24,70 (23.23-26.17)Ab
T30 0.33(0.32-0.35)Aa 24,90 (24.31-25.49)Ab
T60 0.27 (0.27-0.27)Ba 21.42(21.37-21.48)Bb
Soil + sugarcane filter ~ TO 0.35 (0.35-0.35)Aa 27.30 (26.57-28.04)BCab
cake T15 0.33(0.30-0.36)Aa 28.85 (28.66-29.05)Aba
T30 0.33(0.32-0.35)Aa 30.03(29.40-30.66)Aa
T60 0.27(0.27-0.27)Ba 26.06 (25.96-26-15)Ca
Soil + sugarcane TO 0.38 (0.37-0.39)Aa 27.60 (27.09-28.11)Aa
vinasse T15 0.23(0.23-0.23)Bb 18.58 (18.47-18.69)Bc
T30 0.18 (0.18-0.18)Cb 15.49 (15.44-15.55)Cc
T60 0.17(0.17-0.17)Ch 14.59 (14.09-15.08)Cc
SEM 0.0139 1.0276

P 1|IIIIalLlEtnaa-tlmau'lt'l:l:lrrtﬂzll

P val Ueagring

p value_,

P val Ueagﬂing'ﬁnil

<.0001
<0001
<.0001
<.0001

<.0001
<0001
<.0001
<.0001
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Exemplos de estudos com aplicacao da técnica

Geoderma 316 (2018) 11-18

IF:7.42

Contents lists available at ScienceDirect

Geoderma

journal homepage: www.elsevier.com/locate/geoderma

Animal bonechar increases sorption and decreases leaching potential of
aminocyclopyrachlor and mesotrione in a tropical soil

Kassio Ferreira Mendes™*, Kathleen E. Hall?, Vanessa Takeshita®, Ménica Lanzoni Rossi?,
Valdemar Luiz Tornisielo®

* Center of Nuclear Energy in Agriculture, University of Sdo Paulo, Av. Centendrio, no 303, 13400-970, Piracicaba, Sdo Paulo, Brazil
B Department of Soil, Water, and Climate, University of Minnesota, Minneapolis, MN 55455, USA

“C-aminocyclopyrachlor applied initially (%)
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.--—-I....—n—r-'-"‘--l-""' #-‘#‘m
il

Bonechar

.-—--r———"'"'_-_ﬁ-'_

0-5 -
—_ 510 -
E
=
= 10-15 ~
o
3 1520 -
— ® LUnamended Soil (control)
u% O Soil+B(1%)
20-25 v Soil+B(5%)
& Soil+B(10%)
25-30 B B{100%)
Leachate

(a)

. &

Fig. 6. Aminocycopyrachlor (a) and mesotrione (b) distribution in soil columns and
leachate after 200 mm rainfall simulation over 48 h. Herbicide distributions in un-
amended soil, bonechar (B)-amended soil (1, 5, 10% w w ), and pure bonechar (100%)
are compared. Data shown are the average of the two particle sizes (0.3-0.6 and

(0.15-0.3 mm). Error bars represent the standard deviation of the| mean (n = 4). Symbols
may overlap.
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Exemplos de estudos pub

aplicagcao da tecnica

Geoderma 343 (2019) 40-49

IF:7.42

Contents lists available at ScienceDirect

Geoderma

journal homepage: www.elsevier.com/locate/gecderma

Cow bone char as a sorbent to increase sorption and decrease mobility of
hexazinone, metribuzin, and quinclorac in soil

Kassio Ferreira Mendes', Rodrigo Nogueira de Sousa, Vanessa Takeshita, Felipe Gimenes Alonso,
Ana Paula Justiniano Régo, Valdemar Luiz Tornisielo

University of Sdo Pmdo, Pirocicaba, 5P, Brozil
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Exemplos de estudos publicados com
aplicacao da tecnica

Table 1. Biodegradation Parameters of the
=000 Nanoformulation and Commercial Formulation of *C-
Metribuzin, 28 after Incubation, in Different Soils

Development of a Preemergent Nanoherbicide: From Efficiency

formulation
Evaluation to the Assessment of Environmental Fate and Risks to . . — —
Soil Microorganisms pardmeters = Hand
Vanessa Takeshita,* Lucas Braganga Carvalho, Juliana Aparecida Galhardi, Co = se” (%) clay B9.14 + 8.94 91.14 + 6.56
Gustavo Vinicios Munhoz-Garcia, Rodrigo Floriano Pimpinato, Halley Caixeta Oliveira, SL-1 84.10 + 1476 90.63 + 12.89
Valdemar Luiz Tornisielo, and Leonardo Fernandes Fraceto™ SL-2 8420 + 14.93 84.29 + 15.75
Cite This: ACS Nanosdi. Au 2022, 2, 307-323 k + se (day™') clay 0.0417 £ 0.0095 0.0406 + 0.0067
—_ SL-1 0.0395 + 0.0161 0.0610 + 0.0173
g
2 SL-2 00483 + 0.0132 0.0485 + 0.0193
5 A G o 100 Y= - -
partir de 2024 @ go] SL-1 0.67 0.83
©
o Metabolite 1 SL-2 0.71 0.68
u= 60 Metabolite 2
o Metabolite 3 p-value clay <0.1 <0.1
X I Metabolite 4
= 40 I Metabolite 5 SL-1 <0.1 <0.1
g _ Bl Metribuzin SL.2 <0.1 0.1
a
= 20+ ) DT., (days) clay 16.62 17.07
£ N . - - SL-1 14.35 14.29
.‘9 0 7 14 21 28 sL-2 17.55 11.36

Time (days) “Standard error of mean (n = 2).
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Exemplos de estudos publicados com
aplicacao da técnica

Journal of Hazardous Materials 418 (2021) 126350

IF: 14.24

Contents lists available at ScienceDirect

Journal of Hazardous Materials

N
ELSEVIE

R journal homepage: www.elsevier.com/locate/jhazmat

Research Paper

Foliar absorption and field herbicidal studies of atrazine-loaded

polymeric nanoparticles

s, . . - b,c,1 ol i .b,c
Vanessa Takeshita™ ', Bruno Teixeira de Sousa , Ana Cristina Preisler ™*,
Lucas Braganca Carvalho Y, Anderson do Espirito Santo Pereira“, Valdemar Luiz Tornisielo?,
Giliardi Dalazen °, Halley Caixeta Oliveira " Leonardo Fernandes Fraceto ®
* Center of Nuclear Energy in Agriculture, University of Sao Paule, Av. Centenario 303, 13400-970 Piracicaba, SP, Brazil
b Department of Animal and Flant Biology, Londrina State University, PR 445, km 380, 86057-970 Londrina, PR, Brazil

© Department of Agronemy, Londrina State University, PR 445, km 380, 86057-970 Londrina, PR, Brazil
4 Institure of Science and Technology, Sao Paulo State University (UNESFP), Av. Tres de Margo 511, 18087-180 Sorocaba, SP, Brazil

ATZ

nanoATZ

Time after application (h)

2 4 8 24 48 72

%

Radioactivity intensity
|

9040

|I~1igh Low

Fig. 3. |

Autoradiography of '“C-atrazine (2,000 Bq plant™') absorbed by

mustard leaves over 72 h after the application of nanoatrazine (nanoATZ, 30 ug
a.i.) or commercial atrazine (ATZ, 30 ug a.i.).
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Duvidas?



Proposta de projeto: 10/11/20e3

« Aplicagao das guidelines e/ou papers, bem como 0s conhecimentos da
disciplina para propor um projeto de pesquisa

* Proposta: Vincular estudos ao projeto original de cada um (com testes

diferentes dos propostos inicialmente), que contribuam com a elucidagao
dos problemas e complemento dos objetivos Iniciais

« Entrega e apresentacao ao final da disciplina: Introduc&o ao problema,
Hipoteses, Objetivos, Justificativa, Material e metodos, Resultados
esperados, Cronograma, Consideracdes finais

Centro de Energia Nuclear na Agricultura — CENA/USP — Laboratorio de Ecotoxicologia

Agosto de 2023 40



SSO avallativo:

Projeto final = 6 pontos (4 escrita + 2
apresentacao)

 Atividades propostas ao longo das aulas =
4 pontos (A1 + A2 + An... = n)

« Nota final = Projeto + Atividades = 10

pontos
- ECOtOXiCO




Responder até dia 31 de agosto

EStUd O d | rl g |d O Apresentar dia 14 de setembro
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Duvidas?

Muito obrigado!

Ph.D. candidate Vanessa Takeshita
vanessatakeshita@usp.br
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