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Despite all our efforts, 
we still have weeds 





A Learning Cycle in Weed Science

Hand weeding

Animal weed control

Mechanical weed control

Chemical weed controlGM Herbicide-tolerant 

crops



Example of a ôlearning cycleõ in 

human medicine

Å2000 B.C. ðHere, eat this root.

Å1000 A.D. ðThat root is pagan. Here, say this prayer.

Å1750 A.D. ðThat prayer is superstition. Here, drink this 
potion.

Å1900 A.D. ðThat potion is snake oil. Here, swallow this pill.

Å1985 A.D. ðThat pill is ineffective. Here, take this antibiotic.

Å2000 A.D. ðThat antibiotic is unnatural. Here, eat this root.
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Questions 

we ask

What makes a weed so persistent? 

Why are the natural and human -
developed selection pressures failing to 
eliminate them? 

What lessons can we learn from the 
strategies that have developed to persist 
in the various ecosystems? 

How can we use this knowledge of weed 
persistence to minimize the damage they 
cause to ecosystems?



What is the reason for weediness?

Are weeds present in the field because of 

a deficiency of herbicide or cultivation?

Weeds are the natural result of defying natureõs design 

for high species diversity and covered ground

Natural ecosystems

Species diversity - High

Agroecosystems

Species diversity - Low



ÅLarge acreage of single plants

ÅHigh percentage of bare soil

In crop production systems

Such systems leave room for invasion



What causes weeds?

Fallow Annuals Biennials/Perennials Shrubs/bushes

Climax

Disturbances
(often facilitates invasion)



Ecological Succession

Is a natural, continuous process of change in the 

species structure of an ecological community over 

time.





r- and K-selection

År-strategy

oFollowing disturbances, the species that will 

recolonize most rapidly are generally small annuals 

that have a rapid growth rate, reproduce early and 

produce many small seeds.  These traits allow the 

species to arrive, germinate, establish, and 

reproduce quickly.  If further disturbance occurs 

there will be seed available to re -establish. This set 

of traits is called an ôr-strategyõ; ôrõ means high 

intrinsic rate of population growth

oMost agricultural weeds are ôr-strategistsõ. These 

weeds are adapted to frequent distribution through 

tillage, herbicides or other agronomic practices.



r - and K-selection

ÅK-strategy

oIn situations where disturbance is infrequent,  and 

environmental conditions are relatively stable, 

traits such as large size, longevity, delayed 

reproduction are favored.  Plants with this set of 

traits are called ôK-strategistsõ.  e.g., johnsongrass



How are we fighting the process of 

ecological succession?

ÅPhysical

ÅCultural

ÅMechanical

ÅBiological

ÅChemical

Weed 

Management

Each of these are selective forces



What makes a weed successful?

ÅNo special environmental requirements for germination

ÅDiscontinuous germination

ÅLongevity of seeds

ÅRapid seedling growth with short vegetative periods

ÅAbility to maintain seed production as long as growing 

conditions permit

ÅSelf- and cross-pollinated

ÅAbility to produce numerous seeds even under unfavorable 

environments

ÅGood mechanisms for short- and long-distance dispersal

ÅVigorous and multiple methods of vegetative reproduction 

We are dealing with plants that have very successful persistence 

mechanisms despite of above- and below-ground natural and 

human-induced selection pressures and management methods









Getting to the ôseedõ cause of 

the problem



òOne yearõs seeding-

seven yearsõ weedingó ðan old adage





INTRODUCTION TO THE WEED SEEDBANK

ÁThe weed seed bank is the main source of weeds

ÁMost weeds start their life cycle from a single seed

ÁIf weeds are allowed to escape, they can produce 
thousands of seeds

ÁThese seeds are returned to the soil and become the 
source of future weed infestations
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Seeds from various 
dispersal mechanisms

SOIL SEEDBANK

What happens to the seeds 

in the seed bank?

GERMINATION



Input and Output of Weed Seeds

in the Soil Seed bank & Persistence

Dormant Non-dormant

SOIL SEEDBANK

SAVING CHECKING

Transfer

Deposit

Withdrawal

Seed rain

Introduction from 

other places

Death

Predation
Germination

PERSISTENCE



Composition of the seed bank

70-90% 

few dominant species

adapted to the current system

10-20% 

species not adapted 

to the current system

Newly introduced species

1-5%



Do not let weeds set seeds !!!



Weed Seed Production

Weed species No. of seeds 

produced/plant

Barnyardgrass 700,000

Horseweed 200,000

Eastern blacknightshade 825,000

Common lambsquarters 72,450

Common purslane 1,800,000

Shepherdspurse 150,000

Redroot pigweed 229,175

Puncturevine 100,000

Velvetleaf 48,000

Wild radish 1,875

Examples of seed production by various weed species



Weed seed longevity

Species Years
Barnyardgrass 5

Common purslane 20-25

Velvetleaf 15-40

Puncturevine 15-20

Shepherdõspurse15-35

East. black nightshade 40+

Cheeseweed 200

Burclover 200



Addition to the seed bank

Á95% of the seeds in the seed bank come from annual 
weeds growing on the land

ÁDispersal from other places ~ by equipment, crop 
seed contamination, animals, wind, water, manure

Áe.g., irrigation water has the potential to add 4,210 
to 38,280 seeds/acre

Ámanure could add 4,174 to 21,755 seeds/ton 



Seed distribution in the seed bank

Seeds are distributed both horizontally and vertically 

in the soil seed bank

Horizontal distribution generally 

follows the direction of crop rows

Vertical distribution is 

influenced by tillage type
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Weed Seed Bank Dynamics

Influence of tillage type on the vertical distribution of weed seeds in a loamy 

sand soil.

(Reserves of viable seeds present on the surface and in the 

soil)



Population explosion?

Knapweed ( Centaurea sp.)

Á100 seeds introduced accidentally

Á4% germination, 25% of these survive

Á1000 seeds/plant

ÁSeeds remain viable in the soil for 8 years

ÁTakes 1 year for knapweed to germinate and produce seed

ÁKnapweed lives for about 5 years

ÁHow many seeds and plants in 10 years?



Population explosion?

Year Plants Seeds 

0 0 100 

1 1 1096 

2 12 13,052 

3 143 155,530 

4 1,698 1,847,309 

5 20,171 21,944,417 

6 239,614 260,680,640 

7 2,846,408 3,096,661,414 

8 33,812,879 36,785,673,858 

9 401,667,920 436,982,165,807 

10 4,771,469,407 5,190,972,273,123 



A field taken over by Fiddleneck in Parlier


