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Figure S1: Patents of nano-Plant Protection Products and fertilizer applications distribute as visualized between companies, academia

and individuals.
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Figure S2: Particle sizes of nano-Plant Protection Product and fertilizer applications. Particle sizes that were reported without

verification in the respective formulation were indicated as “nominal sizes”.



Table S1: Reviews published on nanomaterials and agriculture and related fields (in order of appearance, non-exhaustive)

Title Focus Differs from current review by... Reference
Nanosilica — from medicine to pest Broad, all kind of applications, reviews Covering one type of NM only, reviews published (1)
control nanosilica as a nanobiopesticide literature only (no patents)
Nanotechnology applications in Reviews mainly applications in sensors and in Focused on remediation (not covering PPP and (2)
pollution sensing and degradation in photocatalysis of pesticides fertilizer applications), reviews published literature
agriculture: a review only (no patents)
Review of health safety aspects of Overview on the current state of risk Not specifically focused on PPP and fertilizer (3)
nanotechnologies in food production assessment (RA) and on scientific issues that applications

need to be addressed for improved RA of NM in

food production
Nanotechnology for parasitic plant Reviews “nanocapsules” as herbicides and Covering one type of NM only (“Nanocapsules”), only  (4)
control “smart delivery systems” such as viruses herbicides, one patent cited
Agrifood nanotechnology: a tiny Very broad overview over potential agricultural Does not cover risks, reviews published literature (5)
revolution in food and agriculture NM applications only (no patents)
Nano-particles - A recent approach to  Shortly reviews insecticide applications of NM Only covers insecticides and very few materials, (6)
insect pest control does not cover potential risks
Mycogenic metal nanoparticles: Large section on NM synthesis in fungi. Also Does very briefly cover PPP and fertilizers, reviews (7)
progress and applications mentions applications of NM in medicine published literature only (no patents)
Potential applications of Reviews a broad variety of applications, such as  Not focused on PPP and fertilizers, reviews (8)
nanotechnology in the agro-food food packaging, pathogen detection, delivery published literature only (no patents)
sector system as food additives
Nanoparticulate material delivery to Focused on transport and effects of NM in Focus clearly on reviewing uptake and effect studies, (9)
plants plants, short excursion on NM in PPP and reviews published literature only (no patents)

fertilizer applications
Nanotechnology in agricultural Very broad Does not cover risks, reviews published literature (10)
diseases and food safety only (no patents)
Perspectives for nano-biotechnology Very broad, covers some PPP and fertilizer Does not cover patents and legislation as well as (11)
enabled protection and nutrition of applications, but also delivery of genetic risk/risk assessment
plants material, nanosensors, remediation
A brief review of the occurrence, use, Focused on food processing, packaging and Does not cover PPP/Fertilizer applications, does not  (72)
and safety of food-related storage. Provides a ranking approach for quality — cover patents
nanomaterials assessment of nano-tox studies
Interaction of Nanoparticles with Reviews NP-plant interactions and toxicity Reviews published literature only (no patents), not (13)
Edible Plants and Their Possible studies focused on PPP/Fertilizers
Implications in the Food Chain
Nanotechnology in agriculture Short and broad insight into NM in agriculture in  Does not cover risks, reviews published literature (14)

general

only (no patents), not focused on PPP/Fertilizer
applications



Role of nanotechnology in agriculture  Large section on conventional and biological Not covering other applications of PPP or fertilization; (75)
with special reference to management insect pest control, NM for pesticide applications reviews published literature only (no patents)
of insect pests and as antimicrobial agents for plant pathogens




Table S2: Nanomaterials in Plant Protection Product and fertilizer formulations:scientific literature

Reference Nanomaterial Reported particle Application  Function of nanomaterial Country Institution Year
size [nm]
(16) TiO, 30 (nom.) Pesticide Additive (Photocatalyst) China University 2008
(17) TiO, 30 (nom.) Pesticide Additive (Photocatalyst) China University 2011
(18) Al-Nanoclay 40-100 Fertilizer Additive (Controlled release) China University 2007
(19) Al-oxide n/a Pesticide Active ingredient USA University 2010
(20) Ag-NP 20-30 (nom.) Pesticide Active ingredient USA University 2009
(21) Ag-NP 1.5 (nom.) Pesticide Active ingredient Korea Company 2008
(22) Ag-NP 4-8 (nom.) Pesticide Active ingredient Korea University 2009
(23) Ag-NP 1-5 (nom.) Pesticide Active ingredient Korea Company 2006
(24) CNT 10-30 (OD), 4-6 (ID)  Fertilizer Active ingredient India University 2011
(25) SiO, n/a Pesticide Active ingredient Germany  University 2007
(26) SiO, 140-180 Pesticide Additive (Controlled release) China University 2006
(27) SiO, 80 Pesticide Additive (Controlled release) China University 2006
(28) Al,Zn,Ti,Si,S 40-1106 Pesticide Active ingredient India University 2010
(29) TiO2 5 (nom.) Fertilizer Active ingredient China University 2007
(30) Ag-NP Not provided Pesticide Active ingredient Iran University/Research 2010
center
(317) Polymer/Bifenthrin 60-200 Pesticide Active ingredient USA University 2008
(32) Polymer 200-250 Pesticide Additive (Carrier, Biodelivery) France University/Company 2000
(33) SiO, 15-20 (nom.) Pesticide Active ingredient India University 2010
(34) O/W Emulsion / 200 Pesticide Active ingredient Israel University 2010
Novaluron
(35) Ag-NP n/a Pesticide Active ingredient Korea n/a 2011
(36) Ag-NP n/a Pesticide Active ingredient Korea University 2010
(37) TiO, n/a Pesticide Active ingredient China University 2006
(38) Polymer 69-127 Pesticide Additive (Controlled release) China University 2009
(39) Cu, Fe, Zn n/a Pesticide Active ingredient Russia n/a 2009
(40) Nano-Emulsion 31 (nom.) Pesticide Active ingredient India University 2011
(41) Nano-Emulsion 20-200 Pesticide Additive (Controlled release, China University 2009
stabilizer)
(42) CNT Not provided Fertilizer Active ingredient USA University 2009
(43) Al-nano clay <100 Fertilizer Additive (Controlled release) SriLanka  University 2011
(44) Polymer <240 Pesticide Additive(Controlled release) China University 2009
(45) Fe <50 Pesticide Additive (Carrier, Biodelivery) Spain University 2008
(46) Polymer 50-1000/2000 Pesticide Additive (Carrier) USA University 2002



(47)
(48)
(49)
(50)
(57)

Al-nano clay
CNT
Polymer
Al-nano clay
Polymer

30-110
30 (nom.)
78

n.d.

80 £30

Fertilizer
Fertilizer
Fertilizer
Fertilizer
Pesticide

Active ingredient
Active ingredient
Additive (Controlled release)
Additive( Controlled release)
Additive (Controlled release)

China
India
Brazil
Malaysia
Bulgaria

University
University
University
University
University

2006
2011
2010
2002
2011




Table S3: Nanomaterials in Plant Protection Product and fertilizer formulations: patents

Reference  Patent No. Nanomaterial Reported Application  Function of Country Applicant Year
particle size nanomaterial
[nm]
(52) W0O/2003/039249 Polymer 50-2000 Pesticide Additive (Dispersing Germany  BASF 2003
agent)
(53) DE69126275T2 TiO, 200-300 Pesticide Additive (Dispersing France Rhoéne-Poulenc 1998
agent)
(54) WO0/2009/153231 TiO,, Zn0O,Ce0;, 1-100 Pesticide Additive (UV- Germany  BASF 2009
Protection)
(55) WO/2003/059070 TiO, 3-200 Pesticide/ Active ingredient Korea Choi et al. 2003
Fertilizer
(56) WO/2008/135093 TiO,, ZnO 10-5000 Pesticide Additive (Carrier) Great NM Tech 2008
Britain Nanomaterials
Ltd.
(57) W0O/2010/068275 CuO 1-3 (Cu0),7 Pesticide Active ingredient USA University 2010
(SINP)
(58) WO/2011/067186 Cu 1-200 Pesticide Active ingredient Germany  BASF 2011
(59) WO/2010/083319 Cu Not provided Pesticide Active ingredient USA DOW 2010
Agroscience
(60) WO/2011/059507 CNT Not provided Fertilizer Active ingredient USA Khodakovskaya 2011
etal.
(61) WO/2011/031487 CdSe-Quantum dots  2-10 Pesticide Additive (Biodelivery) USA University 2011
(62) WO/2010/051607 Nano-Emulsion <400 Pesticide Additive Brazil Oxiteno SA. 2010
(63) US20080194406 Al-nano clay Not provided Pesticide Additive (Controlled USA NaturalNano, Inc. 2008
release)
(64) WO/2008/032328 Nano-Emulsion <300 Pesticide Additive (Dispersing Israel University 2008
agent)
(65) US20090075818 Ag-NP 4.5 Pesticide Active ingredient Iran Raman Nia, J. 2009
(66) US20100041629 Nano-Emulsion 10-300 Pesticide Additive (Dispersing Germany  Giessler-Blank et 2010
agent) al.
(67) WO0O/2010/035118 Polymer <100 Pesticide Additive (Controlled USA Vive Nano, Inc. 2010
release)
(68) CN1433697 Polymer/Pyrethrines  n/a Pesticide Active ingredient China University 2003
(69) US2011000411 Si-clay 1um-2mm (with  Fertilizer Additive (Controlled USA Polymate Ltd. 2011
~50 nm Pores) release)
(70) DE102009030121 Ag, Au, Cu, Zn 1-100 Fertilizer Active ingredient Germany  Rent a scientist 2010

GmbH
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Table S4: Nanomaterials in Plant Protection Product and fertilizer formulations: products

Product (Potential) Nanomaterial Reported particle size Application Manufacturer
[nm]
Primo MAXX (Nano-)Emulsion n/a Pesticide Syngenta
Banner MAXX (Nano-)Emulsion n/a Pesticide Syngenta
Karate ZEON Capsules with A-cyhalotrin >100 Pesticide Syngenta
Demand CS Capsules with pyrethroid (A-cyhalotrin) >100 (>1000 (85)) Pesticide Syngenta
ECOFLEX Aliphatic copolyester, "nanofibre" as a n/a Pesticide BASF
pheromone dispenser
Aerosil 200 SiO, 12 Various purposes Syngenta
Trico TiO, 23.2%, Sheepgrease n/a Pesticide Omya AG
FEROX Zero-valent iron nanopowder 10-100 Example of a Nanomaterial ARS Technologies, Inc.
for soil remediation
SoilSet SiO, n/a Example of a Nanomaterial Sequoia Pacific Research Company

for soil management
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