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CO2 is Increasing

CO2 also represents the sole source of carbon for plants.  

At present 96% of all plant species lack optimal CO2 (C3 v. C4)

CO2 is the principle greenhouse/global warming gas.  



Plants are Important.

Plants are necessary for the flow of energy and carbon through 

ecosystems.  

With the exception of a few subterranean organisms, if plants

did not exist, life would not exist. 

Plant growth however is dependent on four abiotic inputs.

Any perturbation in these inputs will alter all living systems. 



Genetic variability in soybean with 

increasing CO2

Greenhouse study, USDA
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Evaluation of yield response of 9 

soybean cultivars to 710 ppm CO2.



While there are positive aspects to rising CO2, not all 

plants are equally desirable.

Kudzu in North Carolina.

é.and in Connecticut.



CO2 and plant biology

Crop/weed competition

Invasive weeds

Weeds and public health.



Weed/Crop Interactions.

Weeds account for 7-10 billion dollars in agricultural losses. 

Do all plants respond equally to the same resource? 

There are 45 major crops in the U.S.

There are 410 weed species associated 

with yield reductions for those crops.



Crop/Weed Interactions

Note:  No climate model considers impact of weeds on crop yield

Note:  Worst weeds for a crop are often similar in morphology and pathway.

Weed    Crop      Favored?   Environ. Reference

Grasses (C44)         Lucerne   Crop        Field       Bunce, 1993

Amaranthus retroflexus (C44)    Soybean   Crop        Field       Ziska, 2000

Amaranthus retroflexus (C44)    Sorghum   Weed       Field       Ziska, 2003

Chenopodium album (C33)       Soybean   Weed       Field       Ziska, 2000

Taraxacum officinale (C33)       Lucerne   Weed       Field       Bunce 1995

Albutilon theophrasti (C33)       Sorghum   Weed       Field Ziska, 2003

Taraxacum and Plantago (C33)      Grasses   Weed       Field       Potvin and

Vasseur, 1997

Does increasing CO2 favor the crop or the weed?



Specific case: ñInvasiveò weeds

ñAlienò? ñExoticò?  Not necessarily ñinvasiveò.  Invasive may vary 

by region.  Look at weeds which are considered ñnoxiousò, that is, 

those weeds whose presence is so disruptive/costly to human activity 

that they are regulated by law over large areas.



Invasive weeds

ÅFinancial Cost: ~13 

billion/ year.

ÅEnvironmental Cost: 

Loss of diversity: Only 

habitat destruction 

ranks higher.

How has rising atmospheric CO2 altered the success of invasives?


