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A Strong Will to Live 

• Weedy plants have evolved specific mechanisms   

to ensure their survival.  

 

• Our attempts to have absolute control dominance 

over unwanted plants, referred to as weeds, 

generally result in only seasonal management. 

 

• This presentation will explore the persistence of 

weeds, survivability of seeds, and defensive 

mechanisms of weeds. 

 



The Vegetation            

Management Specialist 

• Vegetation management is a                    

dynamic, technical field of study. 

• Due to the competitive nature of prolific plants, 

vegetation management is most often a 

continual process. 

• In most cases, the overall objective is to  

manage or restrict the growth of undesirable 

vegetation and maintain desirable ground cover 

or vegetation. 



U.S. Interstate Highway System 



• Total miles of roadway = 46,773 miles 

• 40 acres of roadside per mile = 1.87 million acres 

 

I-40 has a total of 2,554.22 miles 

across the United States in eight states.  



Tennessee Interstate Highways 

• Tennessee has more miles of I-40 within its 

boundaries than any other state, with 455 miles 

traveling through 20 counties.  

• 40 acres of roadside per mile = 18,200 acres. 





Do you have a                                       

weed,  

invasive weed, 

noxious weed, or 

“superweed”?  



Weeds 

• The Weed Science Society of America         

defines a weed as a plant that causes: 

• Economic Losses, or  

• Ecological Damage, or  

• Creates health problems for humans or animals, or  

• Is undesirable where it is growing.  



Examples of Category 6 Weeds 

• Crabgrass 

• Annual Bluegrass 

• Broomsedge 

• Foxtail 

• Johnsongrass 

• White Clover 

• Cocklebur 

• Dandelion 

• Dock 

 

• Pigweed 

• Smartweed 

• Thistles 

• Japanese Honeysuckle 

• Multiflora Rose 

• Poison Sumac 

• Eastern Red Cedar  

• Cottonwood  

• Hackberry 



Common Native Weeds 

Redroot Pigweed     Broomsedge     Staghorn Sumac      Hackberry Tree 



Common Native Weeds 
• Annual:  

    Redroot Pigweed (abundant seed production) 

 

• Perennial:  

    Broomsedge (tolerates low fertility & drought-prone soils) 

 

• Woody Weed:  

    Staghorn Sumac (self-seeding and root suckering) 

 

• Tree:  

    Hackberry (seeds easily germinate) 



 Longest Stems–Shortest Stems–Many Stems–Notched Leaves 

   Pigweeds:      Palmer              Smooth             Redroot            Slender 



Introduced Weeds 
• Annual: (Africa)  

                      (tolerates poor soils and dry conditions)  

 

• Perennial: (Mediterranean Region)     

                            (reproduction by seed and rhizomes)  

 

• Woody Weed: (Japan, Korea, Eastern China) 

                                (forms dense thickets, stems can root) 

 

• Tree: (Northeastern and Central China and Taiwan) 

                               (prolific seeder, forms root sprouts) 

Crabgrass 

Johnsongrass   

Multiflora Rose 

Tree-of-Heaven 



Exotic Pest Plants 

• The first line of defense against an exotic pest 

plant takeover is a constant surveillance of 

stream banks, internal roads and trails, and 

right-of-ways, for any new arrivals. 

  

• Most exotic invasive plants are perennials, 

having extensive tough roots and runners.  

 



 TN Invasive Plants by Category 

• Vines – 50 

• Forbs/Herbs – 347 

• Shrubs – 99 

• Grass or Grass-like – 95 

• Hardwood Trees – 48 

• Conifer Trees – 4 

• Aquatic Plants – 25 

• Total - 668 



Invasive Weeds 

• Invasive weeds are weeds that establish, 

persist and spread widely in natural 

ecosystems outside the plant’s native range.  

 

• When in a foreign locale, these invaders often 

lack natural enemies to curtail their growth – 

enabling them to overrun native plants and 

ecosystems.  



 Why do some exotic plants 

become invasive? 
• An absence of the insect predators and plant diseases 

that helped to keep their numbers in check. 

• A longer growing season that allows them to shade out 

native plants or to take more than “their share” of 

moisture and nutrients from the soil. 

• An astonishing ability to re-produce and form colonies 

in disturbed soil due to rapid growth rates   and massive 

seed or shoot production. 

• The capacity to adapt to a wide range of growing 

conditions. 

• Effective means of spreading. 

 



Invasive Plant 

• One tree can have several 

hundred thousand wind-

dispersed seeds.  

 

• This tree also reproduces 

prolifically by sprouting 

from its own roots. 



Invasive Tree 

• Tree-of-Heaven (Ailanthus altissima) originated   

in Asia and was introduced to the United States  

from Europe in the late 1700s. 

• This species is a rapid reproducer, producing viable 

seed in less than three years from germination.  

• A common invasive plant that can be found 

throughout Tennessee, tree-of-heaven is considered 

to be the most prevalent invasive plant problem for 

trees in the state.   



Invasive Plant 

• One tree can produce 

21,000,000 seeds per year 

with 2,000 per seed capsule.  

 

• This tree also reproduces 

prolifically by sprouting 

from its own roots. 



Invasive Tree 

• Royal Paulownia  (Paulownia tomentosa) 

originated in China, and will reach a maximum 

height of 60 feet.  

• The tree is a prodigious seeder and grows 

extremely fast.  

• Unfortunately, because of this ability to grow 

nearly anywhere and at a rapid rate, it is 

considered an invasive exotic tree species. 

 



Invasive Plant 

• Seeds produced by this tree 

can remain viable in the soil 

for many years due to a 

very thick and hard seed 

coating. 

 

• This plant also forms dense 

thickets through its highly 

prolific root sprouts. 

 



Invasive Tree 

• Mimosa (Albizia julibrissin) is an exotic, 

invasive plant introduced from Asia in the   

mid-1700s for its showy flower. 

• Seeds require scarification in order to 

germinate, which allows the seed to remain 

dormant for many years.  

• Mimosa is a strong competitor due to its ability 

to grow in various soil types, ability to produce 

large amounts of seed, and its ability to resprout 

when cut back or damaged. 



Noxious Weeds 

• A noxious weed is any plant designated by 

federal, state or local government officials as 

injurious to public health, agriculture, 

recreation, wildlife or property.  

• Once a weed is classified as noxious, 

authorities can implement quarantines and take 

other actions to contain or destroy the weed 

and limit its spread.  



Examples of TN Noxious Weed 
• Tropical Soda Apple: (Solanum viarum) is native   

to Brazil and Argentina.  

• Dispersal: The primary means of dispersal in the 

U.S. is livestock and wildlife, such as raccoons, deer, 

feral hogs, and birds feeding on fruits.  

 

 

    

 



Examples of TN Noxious Weed 
• Purple Loosestrife (Lythrum salicaria) is native to 

Europe and Asia. 

• Purple loosestrife is an aquatic to semiaquatic species 

occurring in a variety of different shallow water 

wetlands including roadside ditches. 

 



Superweeds 

• The most common use of 

the slang refers to a weed 

that has become resistant  

to one or more herbicide 

mechanisms of action after 

their repeated use in the 

absence of more diverse 

weed control measures.  



Herbicide Resistant Weeds 

• The first report of a weed resistant to a herbicide was 

wild carrot to 2,4-D in 1957. 

• Weed biotypes are becoming increasingly common 

since the first reports of their occurrence in the 1950s. 

• These biotypes survive herbicide application at doses 

that usually give effective control of the species.  

• Resistant weed biotypes are a consequence of basic 

evolutionary processes.  

• Individuals within a species that are best adapted to a 

particular practice are selected for and will increase in 

the population.  



Herbicide Resistant Weeds 

• Once a weed population is exposed to a  

herbicide to which one or more plants are 

naturally resistant, the herbicide kills    

susceptible individuals, but allows resistant 

individuals to survive and reproduce.  

 

• With repeated herbicide use, resistant weeds    

that initially appear as isolated plants or patches 

in a field can quickly spread to dominate the 

population and the soil seed bank. 

 



Herbicide Resistant Weeds in TN 

• 1988 - Goosegrass 

• 1991 - Common Cocklebur 

• 1994 - Palmer Amaranth 

• 1995 - Johnsongrass 

• 1998 - Common Lambsquarters 

• 2001 - Horseweed 

• 2006 - Italian Ryegrass 

• 2007 - Giant Ragweed 

• 2007 - Tall Waterhemp 

• 2007 - Annual Bluegrass 

 





History of Weed Control 

• Weeds are just as much a part of our domestic 

culture as the crops. 

 

• Earliest Weed Control Technology: 

   The plow, hand-weeding, cutting with knives,  

hoes and mattocks 

 



History of Weed Control 

• There was an abundance of labor to hand-weed, 

which was mostly done by women and children. 

• During the 18th Century, in the beginning of the 

industrial age in Europe, improvement in weed 

control technology appeared. 

• Why? 

• Women and children were being pulled off 

farms to work in industry. 

 



Don’t You Wish 



1st Modern Herbicide 

• The first modern herbicide, 2,4-D, was first 

discovered and synthesized by W. D. 

Templeman at Imperial Chemical Industries. 

• In 1940, he showed that "Growth substances 

applied appropriately would kill certain broad-

leaved weeds in cereals without harming the 

crops."  

• Has been commercially available since 1945.  



Synthetic Herbicides 

• About 10 years after the discovery of (2,4-D), 

the much increased interest of scientists, 

federal and state governments, industrial 

companies, and the general public had begun 

to bear fruit.  

• The word ‘‘weed’’ or ‘‘weeds’’ began to 

appear in the titles of college courses and 

extension specialists. 



Synthetic Herbicides 

• Modern herbicides are often synthetic mimics 

of natural plant hormones, which interfere 

with growth of the target plants. 

 

• By 1969 there were 75 modern, organic 

molecule herbicides on the market for use on 

farms, in industrial settings, in landscapes and 

elsewhere.  



Weed Science Society                             

of America 

• The first meeting of the                                   

Weed Science Society of America                          

was held in 1956 and Weed Science                              

was adopted as its official journal. 

• The Weed Science Society of America publishes 

an annual list of all common and chemical names 

of herbicides. 

• In 2010 they listed 372 different herbicides. 



The Weed Seed Bank 

• The weed seed bank is the reserve of viable 

weed seeds present on the soil surface and 

scattered throughout the soil profile.  

• It consists of both new weed seeds recently 

shed, and older seeds that have persisted in the 

soil from previous years.  

• The soil’s weed seed bank also includes the 

tubers, bulbs, rhizomes, and other vegetative 

structures through which some of our most 

serious perennial weeds propagate themselves. 



The Weed Seed Bank 

• Eliminating “deposits” to the weed seed 

bank—also called seed rain—is the best 

approach to ease future weed management. 

• Each acre of U.S. cropland contains 50 million 

to 300 million buried weed seeds.  

• Five to 10 percent of them germinate and 

emerge each year.  

 



Weed Reproducing for                

Long-Term Survival 
• A single horseweed plant (Conyza Canadensis)            

can produce as many as 200,000 seeds. 

 

• A single Palmer amaranth (Amaranthus palmeri)         

can produce a 1,000,000 seeds. 

 

• Purple nutsedge (Cyperus rotundus) can produce         

tons of underground tubers and rhizomes per acre          

that regenerate when the plant is pulled or plowed. 

• A single tuber can produce as many as 600 plants             

in a single year. 

 



Seed Dormancy 

• Dormancy is a critical factor for the survival 

and persistence of weedy species. 

 

• From a weed science perspective, dormancy 

optimizes the distribution of shoot emergence 

over time, and therefore is a key factor that 

allows weeds to escape control by chemical, 

cultural, mechanical, and biological measures. 

 

 



Seed Survivability 

• Russian Thistle - short lived, most live only a year. 

• Leafy Spurge - at least a few years. 

• Wild Carrot - several years. 

• Curly Dock - more than 10 years. 

• Canada Thistle - more than 20 years. 

• Lambsquarters - may last up to 40 years. 

• Field Bindweed - more than 50 years. 

 



• This is a very special 

plant. 

 

• It grew from some of 

the oldest know seeds. 

 

• How old were the 

seeds? 



Oldest Seed to Ever Germinate 

• The oldest plant ever to be regenerated has 

been grown from 32,000-year-old seeds. 

• A Russian team discovered a seed cache 

of Silene stenophylla, a flowering plant native 

to Siberia, that had been buried by an Ice Age 

squirrel near the banks of the Kolyma River.  

• Radiocarbon dating confirmed that the seeds 

were 32,000 years old. 



Oldest Seed to Ever Germinate 

• The mature and immature seeds, which had 

been entirely encased in ice, were unearthed 

from 124 feet below the permafrost, 

surrounded by layers that included mammoth, 

bison, and woolly rhinoceros bones. 

• The team extracted that tissue from the frozen 

seeds, placed it in vials, and successfully 

germinated the plants  

• The plants grew, flowered, and, after a year, 

created seeds of their own. 



Allelopathy in Weeds 

• More than 240 weed species are reported to be 

“allelopathic,” which means they can produce 

and release chemicals that inhibit growth of 

nearby plants. 

• Commonly cited effects of allelopathy include 

reduced seed germination and seedling growth. 

• Allelochemicals enter the environment from 

plants in a number of ways, such as plant 

degradation, volatilization, leaching from plant 

leaves, and from root exudation  

 

 



Allelopathy in Tree of Heaven 

• Tree of Heaven contains chemicals, including ailanthone, 

that have been found to have strong allelopathic affects on 

the growth of other plants, which help it establish and 

spread. 

• Local Concern: Tree-of-heaven is considered to be the 

most prevalent invasive plant problem for trees in the state.   

 

 



Allelopathy in Japanese Knotweed 

• Japanese knotweed can be 

found along roadsides, 

wetlands, wet depression, 

woodland edges, and stream 

or river banks. 

• Local Concern: Japanese 

knotweed grows very 

aggressively in disturbed 

areas. It excludes native 

plants by light limitation, 

nutrient cycling alterations, 

and allelopathy.  



Allelopathy in Bull Thistle 
 

• The litter of bull thistle inhibits the growth of other plants 

from immobilization of nutrients during the decomposition 

process.  

 



Conclusion 

• Rights‐of‐way are distinct areas involved in   

the transport of people, goods and services. 

 

• The differences in use and in physical attributes 

make a “one‐size‐fits‐all” solution to right‐of 

way pest control extremely challenging and 

impossible. 


