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Brown tree snake in Guam Burmese python in Florida 

Zebra and Quagga mussels through US Asian carp in Mississippi River 



What is the difference between a 
weed and an invasive plant? 

What is a weed? 



Growth form of invasive plants 
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2% 
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16% 

39% 

Most agricultural and garden weeds 



Habitat of known invasive species  

Riparian-12% 

Wetland-10% 

Aquatic-4% 

Dunes-3% 

Forest/Woodlands/Scrublands-34% 

Rangelands/Grasslands-37% 



Proportion of weeds in agricultural vs non-
agricultural areas 

Agricultural and turf Non-agricultural areas

1242 species 

83% 

263 species 

17% Total of 1505 

naturalized and 

weedy species  



Invasive species 

Non-native naturalized species that spread 

into areas away from sites of introduction 

and have overcome environmental barriers 

within the new region. Most invasive 

species are not considered significant 

ecological threats. 

From Richardson et al. 2000. Diversity and Distributions, 6:93-107 



Transformer species 

Invasive species that change the character, 

condition, form or nature of a natural 

ecosystem over a substantial area. These 

species are considered significant 

ecological threats. 
 



Impacts of invasive weeds in natural areas 

 
Economic 

Ç Reduce forage quality and quantity  

Ç Block water  flow in irrigation systems  
(reservoirs and conveyance systems)  

Ç Impede navigation of commercial vessels 

Ç Increase flooding or erosion 

Ç Alter fire frequency 

Ç Poison or injure animals 

Ç Increase health problems (e.g., West Nile Virus) 

Ç Decrease use of recreational areas 

Ç Reduce land value 
 

Ecological 

Ç Reduce native habitat for 
waterfowl, fish, invertebrates, or 
native plants 

Ç Reduce plant and animal diversity 

Ç Reduce water percolation and 
increase soil loss 

Ç Negatively impact water quality 
(temperature, dissolved oxygen, pH, 
nutrients, organic loading) 

 



Landscape Transformers 

·Excessive users of resources 
· light 
·water 
·CO2 and O2 

·Donors of limited resources 
· nitrogen 

·Fire promoters and suppressors 
·Sand stabilizers 
·Erosion promoters 
·Colonizers of intertidal mudflats/sediment stabilizers 
·Litter accumulators 
·Salt or heavy metal accumulators 

 

 
From Richardson et al. 2000. Diversity and Distributions, 6:93-107 
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Invasive Transformers 

ÅExcessive users of resources 

ïLight  

ïWater  

ïGases; oxygen and CO2  



Tree-of-heaven 

Ailanthus altissima 



Yellow starthistle (Centaurea solstitialis) 



From Enloe et al., 2004. Weed Sci. 52:929-935  

Yellow starthistle 

Annual grasses 

Wheatgrass 

Yellow starthistle 

Annual grasses 

Wheatgrass 



Invasive 
Transformers 

ÅDonors of limited 
resources 

ïNitrogen 



Invasive Transformers 

Fire promoters or suppressors 

ïSuppressors  

ïPromoters 









Buffelgrass (Pennisetum ciliare) 

Crimson fountaingrass 

(Pennisetum setaceum) 

In Hawaii, invasion of perennial grasses 

provides abundant fuel and increases 

fire frequency. This leads to dominance 

by more fire-tolerant non-native species. 

 



Impacts of increase in rodent populations 

on Saguaro cactus due to buffelgrass 

(Pennisetum ciliare) 



Scotch thistle 

(Onopordum acanthium) Musk thistle 

(Carduus nutans) 

ÅErosion promoters 

Invasive Transformers 



Invasive Transformers 

·Salt or metal 
accumulators/redistributors 
·Salt 
·Metals 



Perennial pepperweed 

(Lepidium latifolium) 
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L. latifolium 

E. elongata 
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Perennial pepperweed: Ecosystem transformer 

From Bob Blank, USDA, Reno 



Control options  

ÅMechanical 
ïHandpulling, hoeing, weed whips 
ïTillage 
ïMowing 

ÅBiological  
ÅCultural 
ïGrazing 
ïPrescribed burning 

ÅChemical  
ÅIntegrated approaches 
ïBurning and chemical 
ïRevegetation 



Perennial pepperweed 
Lepidium latifolium 



Forms of non-chemical control 

Method Perennial pepperweed  Hoary cress 

 

Mowing 

 

Grazing 

 

Disking 

 

Flooding 

 

Fire 

 

Ineffective if 1-2 times per year 

Partially effective if continual 

Ineffective 

Very effective if year round 

during growing season 

Effective if intensive 

(every 10 days for 2-5 yrs) 

Very effective if year round 

during growing season 

Partially effective if continual 

Ineffective if 1-2 times per year 

Ineffective Ineffective 



Burn + 2,4-D + Reseeding 
(4 years after treatment initiation) 



Species          Acres infested   % annual 

   (x million)  increase 

Downy brome  56.0  14 

Yellow starthistle 14.8  13-17 

Canada thistle    7.1  10-12 

Sericea lespedeza   5.5  24 

Spotted knapweed   5.2  10-24 

Musk thistle    4.7  12-22 

Leafy spurge    3.7  12-16 

Saltcedar    3.7  1-25 

Medusahead    2.4  12 

Perennial pepperweed   2.0  11-18 

Diffuse knapweed   1.8  16 

Russian knapweed   1.2  8-14 

Duncan, Jachetta, DiTomaso et al. 2004. Weed Technology 18, 1411 

Acres of the US infested with major invasive species 







Three distinct stages of development in the life cycle of  YST 



Standard 

mowing height 

Benefield, C.B., J.M. DiTomaso, G.B. Kyser, S.B. Orloff, K.R. Churches, D.B. Marcum, and G.A. Nader. 1999. California 
Agriculture. 53, 17 



Hairy weevil 

Eustenopus 

villosus 

False 

Peacock Fly 

Chaetorellia 

succinea 



Eustenopus villosus Chaetorellia succinea 

Biocontrol distribution and attack rates in California  



Effect of insect bioagents on YST 

Percentage of Heads 

Insect spp. 

 

Cause of 

damage 

Early season Mid-season 

N=229 N=231 

Eustenopus 

villosus 

Feeding/ovipos. 

Larvae 

72 

17 

9 

3 

Chaetorellia 

succinea 

Larvae 26 41 



IPM Approaches for Yellow 

Starthistle, Knapweeds and 

Brooms 

 

Joseph M. DiTomaso 

UC Davis 

Prescribed 

burning 



Vegetative cover in July 
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Yellow starthistle Nassella pulchra

No burn

1 yr burn

3 yr burn

a        a 

b 

b 

a    a 

DiTomaso, J.M., G.B. Kyser, and M.S. Hastings. 1999. Weed Science 47, 233 





Herbicide control 



Transline (clopyralid) treated rangeland on right 



Untreated  Aminopyralid   3 oz/A 



Aminopyralid and clopyralid on grass forage following year 
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Plant Stage when Treated

2 oz/A 4 oz/A 8 oz/A Transline Untreated

** 

* 

** 

* * 

*LSD (P=0.05) 

**LSD (P=0.01) 



Treated with acetic/citric acid combination 
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Yellow starthistle 

(Centaurea solstitialis) 



More recent introductions 



Euphorbia oblongata (oblong spurge) 

Plants can develop vertical 
taproots that can bud off new 
plants near the soil surface. 



Dittrichia graveolens (stinkwort) 



Still at 36 counties 


