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Why Talk About Pesticides?

Weƞve explored the hidden harms of processed foods  

and the pervasive influence of plastics Ɯnow itƞs time 

to round out The Three Pƞs, with the invisible but 

equally insidious world of pesticides . These chemical 

compounds were introduced to protect crops, but 

theyƞve ended up infiltrating our food, bodies, and 

environment with long -term consequences. From 

disrupting gut health and hormones to contributing to 

neurological disease, pesticides represent a silent 

threat that often flies under the radar. Understanding 

where they come from, how they affect us, and what 

we can do to avoid them is essential for protecting our 

health in a world where chemical exposure is nearly 

unavoidable.
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First:  Why Use Pesticides at All?

Pesticides didnƞt rise to prominence by accidentƜthey were introduced 

to solve real agricultural problems:

ÅCrop Losses: Insects, fungi, weeds, and microbial diseases can 

devastate crops. Pesticides have dramatically reduced these losses.

ÅFeeding a Growing Population: As global demand for food surged, 

chemical pest control was seen as a way to increase yields and 

stabilize the food supply.

ÅLabor Efficiency: Pesticides reduce the need for labor-intensive 

weeding, pest removal, and crop rotationƜmaking large-scale 

monoculture farming economically viable.

ÅShelf Life & Storage: Fungicides and fumigants help prevent 

spoilage during transportation and storage.
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Pesticides were introduced to 

agriculture as a practical solution 

to real and pressing challengesƜ

namely, protecting crops from 

pests, diseases, and weeds that 

could decimate yields. Theyƞve 

allowed farmers to produce more 

food on less land, reduce labor 

costs, and extend shelf life during 

transport and storage. Especially in 

large-scale monoculture systems, 

pesticides have played a key role in 

keeping food supply chains stable 

and economically viable. However, 

these short-term gains have come 

with long-term consequences that 

are only now fully coming to light.
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Know 
your 
enemiesƦ
What are pesticides fighting 

against?
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 1. Insects 
(Insect Pests)

Cause direct damage to crops by 

chewing, sucking, boring, or laying 

eggs.

Examples: aphids, beetles, 

caterpillars, whiteflies, 

grasshoppers

Combat: Insecticides (e.g., DDT, 

neonicotinoids, pyrethroids)
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Insecticides 
(Control 
insect pests)

6/15/2025

Target: Aphids, beetles, caterpillars, mosquitoes, etc.

Examples:

Å DDT (organochlorine, banned in many countries)

Å Malathion (organophosphate)

Å Permethrin (pyrethroid)

Å Neonicotinoids (e.g., imidacloprid ƛ systemic and linked to bee decline)
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 2. Weeds 
(Competing 
Plants)

Steal water, nutrients, and 

sunlight from crops; can 

harbor pests and diseases.

Examples: pigweed, 

bindweed, crabgrass, 

Canada thistle

Combat: Herbicides (e.g., 

glyphosate, 2,4-D, 

atrazine)
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 Herbicides 
(Control weeds and 
unwanted plants)

Target:  Broadleaf weeds, 

grasses, invasive species

Examples:

ƥGlyphosate  (Roundup ƛ 

non-selective, systemic)

ƥ2,4 -D (selective for 

broadleaf weeds)

ƥAtrazine (commonly used 

on corn; endocrine -

disrupting concerns)

ƥDicamba  (volatile, known 

for drift damage to nearby 

crops)
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3. Fungi 
(Plant 
Pathogens)

Cause rot, mildew, rusts, 

and blights; often thrive in 

wet, crowded conditions.

Examples: powdery 

mildew, rusts, late blight, 

Fusarium

Combat: Fungicides (e.g., 

mancozeb, chlorothalonil, 

copper compounds)
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 Fungicides 
(Control fungi and 
fungal diseases)

Target:  Rusts, molds, blights, 

mildews

Examples:

ÅMancozeb  (broad -spectrum; 

banned in EU)

ÅChlorothalonil  (common but 

with toxicity concerns)

ÅCopper sulfate  (used in 

organic farming but still 

ecotoxic)

ÅAzoxystrobin  (widely used 

synthetic)
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ƠOrganic but 
still ecotoxic ?ơ

Sadly, yes.  Beware 

thinking everything is just 

grand when you read that 

word on a product.  Hereƞs 

the skinny on Ơorganicơ 

copper sulfate: 
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 Why Copper Sulfate Is 
Ecotoxic
1.  Bioaccumulation in Soil:

ÅCopper doesnƞt degrade or break downƜit builds up 

over time.

ÅRepeated use leads to toxic soil concentrations, harming 

earthworms, beneficial microbes, and plant root systems.

2.  Aquatic Toxicity:

ÅCopper sulfate is highly toxic to fish, amphibians, and 

aquatic invertebrates.

ÅEven small amounts that run off into waterways can 

disrupt ecosystems by damaging gill tissues or 

interfering with ion regulation in aquatic animals.
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AndƦ
3.  Algae and Phytoplankton Impact:

ÅWhile itƞs used to control algae, it can also destroy 

beneficial aquatic plants and phytoplankton, leading to 

ecological imbalance and oxygen depletion (dead zones).

4.  Non-Selective:

ÅIt targets fungi and bacteria broadlyƜnot just 

pathogensƜso it can destroy beneficial microorganisms 

essential to healthy soil or compost ecology.

5.  Resistance and Overuse Concerns:

ÅIts persistence may encourage fungal resistance or 

displace more sustainable, integrative methods of pest 

and disease management.
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Bottom Line:

Though Ơnatural,ơ copper sulfate 

walks a fine lineƜit can be an 

important tool when used 

judiciously, but it carries long-term 

ecological consequences if 

overapplied. Many organic 

certification programs allow itƜbut 

often under strict limitations.
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 4. Bacteria 
(Plant Diseases)

Cause wilts, leaf spots, 

soft rots; often enter 

through damaged plant 

tissue.

Examples:  fire blight, 

bacterial wilt, leaf spot

Combat:  Bactericides (e.g., 

copper sulfate, antibiotics 

like streptomycin)
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 Bactericides 
(Control bacterial plant diseases)

Target: Leaf spots, wilts, soft rots

Examples:

ÅStreptomycin (antibiotic used in orchards; 

resistance concern)

ÅCopper compounds (e.g., copper hydroxide)

ÅOxytetracycline (another antibiotic, used on 

citrus trees)
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 5. Viruses 
(Transmitted by 
Insects or Tools)

Lead to stunted growth, 

discolored leaves, fruit 

deformities

Examples:  mosaic virus, 

tomato spotted wilt virus

Combat:  No direct 

chemical cure; controlled 

via vector control  (e.g., 

insecticides), resistant 

plant varieties, or hygiene 

practices
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 Why Not 
ƠVirusidesơ?

1.Viruses arenƞt alive in the traditional 

sense

Viruses need a host to replicate. Unlike 

bacteria or fungi, they donƞt grow or 

metabolize outside a living organism. 

So, there's nothing to Ơkillơ in the 

conventional way.

2.You can disinfect viruses, but not in 

the field

ÅWe have virucidal disinfectants (e.g., 

alcohol, bleach) used on surfaces to 

inactivate viruses.

ÅBut spraying these on crops or in the 

environment isnƞt viableƜit would harm 

plants, animals, and soil.
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Virusides, cont. 

3. In agriculture, viruses are controlled through:

ÅVector control  (e.g., insecticides to kill aphids that 

spread plant viruses)

ÅResistant crop strains

ÅQuarantine & sanitation practices

ÅGMO/biotech solutions  (e.g., papaya ringspot -

resistant papaya)

6/15/2025
Rebecca Roentsch Montrone, BS - Wondrous 

Roots, Inc.



 6. Vertebrate 
Pests (Rodents, 
Birds, Larger 
Wildlife)

Eat seeds, seedlings, fruits, or 

even root systems

Examples: mice, voles, deer, 

birds, raccoons

Combat: Trapping, fencing, 

repellents, and (less often now) 

rodenticides
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 Rodenticides 
(Control rodents like 
rats and mice)

Target:  Rodents in storage, urban, 

or field settings

Examples:

ÅBrodifacoum  (anticoagulant ƛ 

high risk to non -target wildlife)

ÅWarfarin  (older anticoagulant)

ÅZinc phosphide  (causes gas 

formation in stomach)
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 7. Nematodes 
(Microscopic 
Worms)

Attack plant roots, 

reducing nutrient uptake 

and causing stunted 

growth

Examples: root-knot 

nematode, cyst nematode

Combat: Nematicides (e.g., 

organophosphates), crop 

rotation, soil solarization
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Nematicides 
(Control plant-
parasitic nematodes)

Target:  Microscopic worms that 

damage roots

Examples:

ÅFenamiphos  (organophosphate 

ƛ restricted use)

ÅMetam  sodium  (soil fumigant)

ÅFluopyram  (newer, systemic 

action)
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 A Little Ancient Pesticide History
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Early Uses & Development

We often think of pesticides as a modern 

invention tied to industrial agricultureƜbut their 

roots go much deeper. As far back as ancient 

Egypt, farmers were using natural substances 

like sulfur, mercury, and arsenic to ward off 

pests and protect their grain stores. The Chinese 

were dusting their crops with lime and wood ash 

over 3,000 years ago. While todayƞs synthetic 

pesticides are far more potent and persistent, the 

idea of defending crops against insects, weeds, 

and disease is as old as farming itself. Whatƞs 

changed is the scale, complexity, and risk of the 

tools we now use.
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