Biological hazards

Parasites

Bacteria

Granulovirus

Ascovirus

Rodents

Birds

Vector of pathogens
Dirhinus giffardii
Vertebrat
SHERIates Scleroderma guani

Parasitoids

Vector of pathogens

Final product
contamination

Dermatophagoides spp.

Cheyletus eruditus Glicephagus spp.

Goheria spp.

Predatory mites
Oportunistic mites

. Ca
Storage mites

Moniliformis
moniliformis

Macracanthorhynchus
Parasites of hirudinaceus

Acanthocephala vertebrates

Neoechinorhynchus
rutili

Tyrophagus spp.

Ants

Crickets

Flies

Earwigs

Lesser mealwo

Confused flour
beetles

Food moths

Silverfishes
Grain weevils
Merchant grain

beetles

Flat bark beetles

Acarus spp.

rpoglyphus spp.

Rhizoglyphus spp.

Parasites of

Nematoda

Parasites of

Cestoda vertebrates

Intermediate host

Parasites of
vertebrates

Trematoda

Intermediate host

Protozoa

vertebrates

Grasshoppers

Cockroaches

rms

Trichostrongylus spp.

Roundworms

Stronygylus spp.

Toxocara spp.

Heterakis spp.

Ascaris spp.

Enterobius spp.

Oxyuris spp.

Pinworms

Steinernema spp.

Thelastoma spp.

Parasites of insects

Raillietina spp.

No reports Mechanical vector

Parasites of
vertebrates

Parasites of insects

Pleistophora spp.

Anncaliia spp

Trachipleistophora spp.

Pathogenic to

HERE SIS Tubulinosema spp.

Encephalitozoon spp.

Microsporidia

Biocontrol

Entomophthorales
Entomopathogenic

Freeliving

Entomophaga spp.
Entomophthora spp.

Hymenolepis spp,
Dypilidium caninum

Mesocestoides spp.

Hammerschmidtiella spp.

Heterorhabditis spp.

Horsehair worms

Mechanical vector

No reports

Amoebas

Acanthamoeba spp.

Lophomonas spp.

Flagellates

Insect specific

Beauveria spp.

Metarhizium spp.

Isaria spp.

Conidiobolus spp.

Nosema spp.

Paranosema spp

Teania spp.

Strongyloides spp.

Uncinaria spp.

Necator spp.

Ancylostoma spp.

Capillaria spp.

Trichuris spp.

Echinococcus spp.

Entamoeba spp.

—> Amoebas

Balantidium spp.
@’

Flagellates

Eimeria spp.

Sporozoa

Isospora spp.

Cryptosporidium spp.

Toxoplasma spp.

//

Y,

Sporozoa

Ascomycota

Vertebrates origin Basidiomycota

From agriculture

Contamination

Pathogenicity to
humans
No reports

No reports

Pathogenicity to
animals

Entomopathogenic

Aflatoxins

Trichothecenes

Zearalenone

Fumonisins

Citrinin

Deoxynivalenol

Food waste

Morganellaceae

Insect specific Bacillaceae

Pseudomonas spp.

Pseudomonadaceae

Insect non-specific

Streptomycetacaea

Enterobacteriaceae

Clostridiaceae

Vibrio spp. Streptococcadeae

Vibrionaceae Leuconostocaceae

L ill
Staphylococcus spp. actobacillaceac

Staphylococcaceae

Clostridiaceae

Food waste

Campylobacteraceae

Anaerobic
Streptococcaceae

Bifidobacteriaceae

Bacillus cereus

Bacillaceae

Enterobacteriaceae

Food waste

Corynebacteriaceae

Listeria
. . monocytogenes
Listeriaceae

Pseudomonas spp.

Pseudomonadaceae

Nuclear Polyhedrosis
Virus Deltabaculovirus

Iridovirus

Baculoviridae

Iridovridae

Ascoviridae

Entomopathogenic
Gallid herpesvirus 2
Herpesviridae

Herpesvirus suis type 1

Verterbrates-spefic Aphthovirus
Picornaviridae
Pestivirus A
Pestivirus B
Flaviviridae
Pestivirus C
Asfivirus

Alphainfluenzavirus

Orthomyxoviridae

Deltainfluenzavirus

Gammainfluenzavirus

o Porcine rubulavirus
Paramyxoviridae

Orthoavulavirus

- Alphacoronavirus
Coronaviridae

Gammacoronavirus

Torovirus

. . Porcine circovirus 1
Circoviridae

\‘ Porcine circovirus 2

Porcine circovirus 3

Aveparvovirus

Parvoviridae

Bocaparvovirus

Copiparvovirus

Streptomyces spp.

Yersinia spp.

Clostridium spp.

Streptococcus spp.

Leuconostoc spp.

Lactobacillus spp.

Clostridium spp.

Campylobacter spp.

Streptococcus spp.

Bifidobacterium spp.

Escherichia coli

Salmonella spp.

Cronobacter spp.
Yersinia spp.

Shigella spp.
Proteus spp.

Serratia spp.

Corynebacterium
spp.

Cypovirus

Dinovernavirus

Entomopoxvirus A

Neisseriaceae

Spiroplasmataceae

Burkholderiaceace

Coxiellaceae

Enterobacteriaceae

Clostridiaceae

Streptococcaceae

Pseudonocardiaceae

Enterococcaceae

-

Ascomycota

I CNterobacteriaceae

Corynebacterium

6‘\' Other sources Zygomycota

Endolimax spp.

Acanthamoeba spp.

Giardia lamblia

Ophryoglena spp.

Clevelandella spp.

Lambornella spp.

Tetrahymena spp.

Septatina spp. Nyctotherus spp.

Septatorina spp.

Porospora spp.

Gregarine spp.

Leidyana spp.

Acanthospora spp.

Candida spp.

Aspergillus spp.

Histoplasma spp.

Trichosporon spp.

Cryptococcus spp.

Mucor spp.
Rhizopus spp.

Absidia spp.

Penicillium spp.
Ascomycota

Aspergilus spp.

Fusarium spp.

Acremonium spp.

Alternaria spp.

Aspergillus spp.

Stachybotrys spp.

Trichoderma spp.

Trichophyton spp.

Cladosporium spp.

Ascomycota

Penicillium spp.

Mucor spp.

Zygomycota

Rhizopus spp.

Rhizopus spp.
Zygomycota
Mucor spp.
Photorhabdus spp.
o Clostridium spp.
Clostridiaceae
Xenorhabdus spp.

Paenibacillus spp.

Brevibacillus spp.

Round-spore-forming
bacilli

Bacillus sensu stricto

Chromobacterium spp.

Spiroplasma spp.

Burkholderia spp.

Rickettsiella spp.

Seratia spp.

Yersinia spp.

Clostridium spp.

Streptococcus spp.

Saccharopolyspora
spp.

Melisssococcus spp.

Yersinia spp.

Hafnia spp.

Arsenophonus spp.
spp. P pp

v

Corynebacteriaceae

_ Mycobacterium spp.

Citrobacter spp.

Edwardsiella spp.

Mycobacteriaceae >

Micrococcus spp.

Escherichia coli

Micrococcaceae

Bacillus anthracis

Klebsiella spp.

:
\ Enterobacter spp.
:
\

Proteus spp.

Bacillaceae

Densoviridae

Entomopoxvirus B

Poxviridae

Entomopoxvirus C

Marek’s disease

Aujeszky’s disease

Foot-and-mouth
disease

Bovine viral diarrhea

Bovine viral diarrhea

Classical swine fever
virus

African swine fever

porcine
paramyxovirus

Avian
orthoavulavirus 1

Transmissible
gastroenteritis virus

Pedacovirus

Igacovirus

Porcine circovirus
associated disease

Porcine circovirus
associated disease

Porcine circovirus
associated disease

Galliform
aveparvovirus 1

Ungulate

bocaparvovirus 1.

Ungulate
copiparvovirus 1

Avian influenza

Influenza A virus

Swine influenza

Influenza D virus

Influenza C virus

Newcastle disease

Porcine epidemic
diarrhea virus

Avian coronavirus

Salmonella spp.

Shigella spp.

Actinomyces spp.
Actinomycetaceae

Bifidobacterium spp.
Bifidobacteriaceae

Eubacterium spp.
Eubacteriaceae

Peptostreptococcus spp.

Peptostreptococcaceae

Lactobacillus spp.

Lactobacillaceae

Bacterioides spp.
Bacteroidaceae

Streptococcus spp.
Streptococcaceae

Fusobacterium spp.
Fusobacteriaceae

Porphyromonas spp.
Porphyromonadaceae

Prevotella spp.
Prevotellaceae

Veillonella spp.

Veillonellaceae

Acidaminococcus spp.
Acidaminococcaceae
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