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Many Little Hammers
Matt Liebman and Eric Gallant, 1997

• Pest management is achieved through the 
combination of multiple control methods. 
• The whole is greater then the sum of it’s parts.

• Increased control through the use of multiple control 
tactics. 

• Reduce the risk of crop failure or serious loss by 
spreading the burden of control across several 
methods.

• Decrease pest resistance by reducing exposure to 
any one management tactic. 



“Many Little Hammers” 
• Big Hammers (Direct Control)

• Herbicides

• Cultivation

• Thermal

• Little Hammers (Indirect Control)

• Crop genotype

• Planting date

• Row spacing

• Seeding density

• Nutrition

• Residue management

• Tillage intensity

• Intercropping

• Biological

Liebman and Gallandt, 1997



§ 205.206   Crop pest, weed, and disease 
management practice standard.

• The producer must use management 
practices to prevent crop pests, weeds, 
and diseases including but not limited to:
• Crop rotation 

• Soil and crop nutrient management 

• Sanitation measures to remove disease vectors, weed 
seeds, and habitat for pest organisms

• Cultural practices that enhance crop health 

• selection of plant species and varieties



§ 205.201 Organic Production 
System Plan –Pest Management

• A description of practices and procedures to be 
performed and maintained, including the frequency with 
which they will be performed.

• A list of each substance to be used, including its 
composition, source, location(s) where it will be used. 

• A description of the monitoring practices and 
procedures…. including the frequency they will be 
performed, to verify that the plan is effectively 
implemented. 



§ 205.206   Weed Management

• Weed problems may be controlled 
through: 

• Mulching with biodegradable materials

• Mowing

• Livestock grazing

• Hand weeding and mechanical cultivation

• Flame, heat, or electrical means

• Plastic or other synthetic mulches
• Must be removed from the field



OSP Weed Management

• What are your problem weeds?
• What weed control methods do you use?
• Do you keep a record of how often you use these methods?
• List all inputs used or intended for use during the current year. 
• USE OF RESTRICTED WEED MANAGEMENT STRATEGIES:

• Is plastic or other synthetic mulches removed?
• If you use corn gluten, is the corn genetically modified?
• If you use soap-based herbicides, list all areas where used.
• Do you use paper with glossy or colored inks?

• EVALUATION:
• Rate the effectiveness of your weed management program.
• What changes do you anticipate?
• How do you monitor the effectiveness of your weed management 

program?
• How often do you conduct weed monitoring?



Weed Management 

• Weed pressure.

• Diverse crop rotations.

• Cover crops.

• Irrigation / fertilizer 
placement. 

• Flame weeding.

• Mechanical tillage.

• Plastic and straw mulches.

• Stale seedbed.

• Minimal / No till.



Seed Production and Longevity of Common 
Weed Species

Weed Species
Seeds Production 

(av. Seeds/plant)

 50% Depleted 

(Years)

Amaranth/Pigweed 13,500 - 35,000 3

Chickweed 25,000 3

Giant Foxtail 900 5

Henbit 2,000 25

Lambsquarter 72,500 12

Ragweed 3,500 1

Smartweed 19,500 4

Thistle, Canada 1,500 - 5,300 1

Wild Mustard 1,200 1

Fall Panicum 500,000 313 (1%)

Source: MSU Weed Science. www.msuweeds.com



Identifying Characteristics
• Seedlings resemble green foxtail.
• Smooth, swollen nodes.
• Basal stems often grow flat 

against the ground.
• Thrives in sunny locations.
• Zigzag stem and large seed 

heads.



Cover Crops

• Actively growing cover crops suppress weeds.
• Direct competition

• Allelopathy—the release of plant growth–inhibiting substances

• Blocking stimuli for weed seed germination

• Altering soil microbial communities to put certain weeds at a 
disadvantage

• After a cover crop is terminated, its residues can 
prolong weed suppression.
• Residues  physically hindering seedling emergence. 

• Releasing allelopathic substances during decomposition.

• Promoting pathogenic fungi.



Allelopathy

A) Daikon radish sown in August .
B) Daikon radish winter killed with almost no residue left by March - almost no 
winter weeds in the radish plots. 
C) Common chickweed growing vigorously through more persistent residues left 
behind by non allelopathic cover crops. 

Figure credits: Mark Schonbeck, Virginia Association for Biological Farming

A B
C



Stale Seedbed
• Till the soil early in the spring, encouraging weed 

seeds to germinate.

• After the weed cover is established, the emerged 
weeds are killed, with minimal soil disturbance. 



§ 205.206   Insect Pests

• Pest problems may be controlled through 
mechanical or physical methods including 
but not limited to:
• Augmentation or introduction of predators or 

parasites of the pest species.

• Development of habitat for natural enemies of pests.

• Nonsynthetic controls such as lures, traps, and 
repellents.



OSP Insect Management

• What are your problem pests?

• What strategies do you use to control pest damage to crops?

• Do you keep a record of how often you utilize these 
strategies? 

• List all pest control products used or intended for use in the 
current season on organic and transitional fields. 

• EVALUATION:

• Rate the effectiveness of your pest management program?

• What changes do you anticipate?

• How do you monitor the effectiveness of your pest management 
program?

• How often do you conduct pest monitoring?



Insect Control 

• Physical barriers.

• Diverse crop rotation 
to control non/limited 
mobile insect pests.

• Hand picking.

• Planting multiple 
generations.

• Ensuring soil and plant 
health. 

• Farmscaping.



Biological Control Methods

• Conservation biocontrol – maintaining natural enemy 
populations.

• Classical biocontrol – importing and releasing natural enemies 
to control an introduced pest.

• Augmented Biocontrol - supplemental release of natural 
enemies.

• Inoculative biocontrol – releasing a few organisms at a critical 
point 

• Inundative biocontrol – releasing millions of organisms

• Farmscaping



Inundative Biocontrol – Beneficial 
Nematodes

• Huge range of target 
pests.

• Flies, parasitic 
nematodes, 
cutworms, beetles, 
weevils.

Photo Credit: Arnold Hara, University of Hawaii

Microscopic worms that occur naturally in soil. 
They enter their prey through body openings, 
feed on them, lay their eggs. Offspring feed on 
the insect then emerge to seek out new hosts. 



Farmscaping

• Insectary plants

• Hedgerows

• Cover crops

• Water reservoirs to 
attract and support 
populations of beneficial 
organisms.  

Photo Credit: eOrganic archive http://eorganic.info/sites/eorganic.info/files/u30/Chocolate.png

A whole-farm, ecological approach to increase 
and manage biodiversity with the goal of 

increasing the presence of beneficial organisms. 



§ 205.206   Disease Management

• (d) Disease problems may be controlled 
through: 

• Management practices which suppress the 
spread of disease organisms.

• Application of nonsynthetic biological, 
botanical, or mineral inputs.



OSP Disease Management 

• What are your problem crop diseases?

• What disease prevention strategies do you use?

• List all disease management inputs used or intended for use 
on your organic and transitional fields/crops. 

• EVALUATION:

• Rate the effectiveness of your disease management program?

• What changes do you anticipate?

• How do you monitor the effectiveness of your pest 
management program?

• How often do you conduct pest monitoring?



Disease Control

• Increased plant spacing.

• Minimize leaf surface 
wetness.

• Crop rotation away from 
susceptible hosts.

• Sanitation.

• Destroying diseased crop 
residue.

• Using plant resistant 
varieties.

• Minimizing plant vectors.

Variety trials comparing late blight 
resistant and susceptible tomato 

varieties in Henderson County, NC.



Crop Rotation
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MacNab and Zitter. Do Rotations Matter within Disease Management Programs? 

Defoliation associated with early blight (Alternaria solani) on tomatoes after 
growing tomatoes in the same field for four consecutive years.



§ 205.206   Commercial Pesticides

• When all preventative practices have been used 
and insufficient pest control is achieved the use 
of a biological or botanical substance or a 
substance included on the National List of 
Synthetic Substances Allowed for use in organic 
crop production may be applied to prevent, 
suppress, or control pests, weeds, or diseases: 



General Rule

• Nonsynthetics (natural) inputs are ALLOWED unless they are 
on the Nonsynthetic Substances Prohibited for Use in Organic 
Crop Production list.

• Prohibitied Naturals – Short list

• Synthetic substances are PROHIBITED unless they are on the 
Synthetic Substances Allowed for Use in Organic Crop 
Production list.

• Allowable Synthetics – VERY long list

• HOWEVER, they are not mentioned by brand name so you 
need to know what is natural and what is not ---- this is the 
tricky part.



NOP Definition: Synthetic

• A substance that is formulated or manufactured by a chemical 
process or by a process that chemically changes a substance 
extracted from a naturally occurring plant, animal, or mineral 
sources, except that such term shall not apply to substances 
created by naturally occurring biological processes.

• Natural products can be made synthetic.

• Hydrolisis : liquid fish products

• Palletization or dust suppressants: fertilizers

• Have synthetics added to them



Chemical Control Methods

• Powders, soaps, and 
oils
• Diatomaceous earth

• Insecticidal soaps

• Horticultural oils and 
neem oil

• Botanicals
• Garlic barrier

• Hot pepper wax

• Neem extracts

• Pyrethrins



Pest Monitoring

• Weeds: 
• Weed counts 
• Observation of weed types
• Comparison of crop yields

• Insects:
• Insect monitoring with traps 
• Observation of crop health
• Comparison of crop yields
• Crop quality testing

• Diseases:
• Soil testing
• Microbiological testing
• Observation of crop health
• Comparison of crop yields

How do you monitor the effectiveness of your 
management program?



Pest Thresholds

• Level at which pests will become an economic 
threat.  



Recordkeeping

• Monitoring Records

*economic threshold for CPB larvae (large): 75/50 plants

• Spray Records

Field # / 
Bed #

Crop Pest Product Rate Date

NW #4 Potato CPB Novador Bt 1.5 oz / gal 6/30/14

Field #/ 
Bed #

Crop Pest No. of Pests Weather Control 
Measure

Date

NW #4 Potato CPB 100 larvae/ 50 
plants*

Sunny Chemical 6/25/14



Pest Management Resources

• CFSA: www.carolinafarmstewards.org

• Organic Transition Handbook

• Record Keeping Templates

• Organic Input Finder

• Organic Pest Control Products Finder

• Cornell Universities' Resource Guide for Organic Insect and 
Disease Management. 

• ATTRA: www.attra.org

• eExtension: www.extension.org


