Leafy Spurge Investigation Sheet Answer Key
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c) Scientific name:  Euphorbia esula L.

2. Adaptations include:

Seeds:  -Produced 3 to a capsule, 140 per stem


-Explode from capsules projecting up to 4.6m


-Viable up to 8 years


- Able to float on water and infest waterways

Roots:
-Aggressive


-Mature roots up to 7.9m deep and 4.6m laterally


-Deep roots store carbohydrates that allow the plant to survive droughts and other

  stresses like grazing and herbicide damage


-Lateral roots produce buds that grow into new plants


-New buds or shoots are highly competitive and aggressive


-Plants can reform from root pieces as small as 1.5cm long and 1.5mm in

 diameter

Growth: -Perennial plant which grows earlier in the spring and again later in the fall than 

   other perennial native grasses giving the leafy spurge plants a competitive edge 

   for securing space, nutrients, water, sunlight

 -Existing patches usually spread vegetatively over 1m per year.

Toxicity: -When the stems are broken the plant oozes a white latex sap that is toxic to 

     most animals


   -The roots exude a toxin that is harmful to other plants

3. a) Cows (horses and bison) will not eat or even go near leafy spurge as the latex burns their mouths causing sores. Therefore, stocking rates on pastures with leafy spurge are decreased.

    b) Wild animals such as deer and elk will not eat leafy spurge for the same reasons as above.  If too much habitat in the park is infested with leafy spurge it will force these animals to leave the park in search of food impoverishing the food webs inside the park and increasing the impact of wild herbivore damage to surrounding farms.

        Leafy spurge is crowding out threatened species such as Western Spiderwort and Small White Lady’s Slipper and reducing habitat for endangered bird species such as Baird’s Sparrow in Spruce Woods Provincial Park.
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4. a)

               m²







Years

b) Exponential because the population growth rate is illustrated by a curve that increases in steepness as it rises.

c) Limiting factors cause the leafy spurge population to increase.

  For example:  (abiotic)

· Since leafy spurge is a native of Europe it finds our climate favourable

· The leafy spurge roots chemically alter the soil to decrease competition from other plants

(biotic)

· Its early growth allows leafy spurge to monopolize the available light, nutrients, space and water

· Being an invasive species it has no natural predators, diseases or parasites

Density-dependent factors have little effect on the population growth of leafy spurge.  As an invasive species it has vast untapped habitat areas to move into so competition for space does not limit growth.  

Because leafy spurge is able to withstand drought and pesticides density-independent factors are less effective in slowing growth.

d) The growth curve will continue to rise even more steeply to the right since there are few limiting factors that will act to slow its growth.
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  Growth of Leafy Spurge Population

e) In Europe, the leafy spurge would not show the explosive growth that it does in Manitoba, because the presence of predators, parasites, disease, and competition would limit its       m²    growth.  Therefore, the population would 

reach the carrying capacity of the ecosystem 

it was in and population equilibrium would

be reached much sooner in Europe.





   









Years









5. Carrying capacity is the maximum number of individuals of a species that can be supported by an ecosystem indefinitely.

6. a) 
1 section = 640 acres

1 cow requires 16 acres

640 acres / 16 acres = 40 cows


The carrying capacity is 40 cows on 1 section of uninfected native grass pasture

b) 1 cow yields 341 kg of beef

40 cows X 341 kg beef = 13,640 kg beef from section

1 average Canadian eats 23.3kg beef annually

13,640kg beef / 23.3kg = 585.4 (1 decimal place)
585 Canadians would get their annual consumption of beef from this section.
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a)
40% infestation of leafy spurge         50% reduction in cows

1 section carries 40 cows

40 cows x 0.5 = 20 cows


This infected section has a carrying capacity of 20 cows.


b) 20 cows x 341 kg / 23.3 kg = 292.7 Canadians  or 585 Canadians x 0.5 = 292.5 








         or 585 Canadians / 2 = 292.5

One half as many Canadians or 292 people would get their annual consumption of beef from this section.

8. a)
1 section = 640 acres

640 x 0.4 = 256 acres


A 40% infestation would cover 256 acres.

b) 512 = 2 x 256 or double the area

It takes 10 years for a leafy spurge population to double in size. (See ques. 4)

c) % = 512 / 640
   or
2 x 40% = 80%


    = 80%


A 512 acre infestation would cover 80% of the section.
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d) 
40% infestation             50% reduction in cows 



80% infestation            100% reduction in cows

The carrying capacity for cows on a section with 80% leafy spurge infestation is 0.

9. Cattle farmers – loss of income, loss of equity as land is devalued, more expense to bring the section back to productivity.

Loss of income for agribusiness related to cattle including:  trucking, auction marts, feedlots, meat processors, and cattle farming supply businesses.

Municipal governments – loss of tax revenue due to lower taxes assessed on devalued land.

Loss of income for businesses surrounding the infected area as the economic base of the area is eroded. 

Research Project
10. a) Areas affected include:

· Southern Manitoba especially the area around Brandon

· Canadian Forces Base Shilo

· Spruce Woods Provincial Park,

· City of Winnipeg

    Ecosystems affected include:

· Tame or native pasture

· Native range

· Roadsides and ditches

· Woodland

· Wet riparian areas

· Dry hillsides

· Disturbed sites like gravel pits

People directly affected include:

· Cattle, horse and bison farmers

· Federal, provincial and city park managers

· Highways department and road construction crews

· Gravel pit owners

· Manitoba taxpayers

· Wildlife tourism and recreation business owners

· Wildlife and recreation tourists

Animals and plants affected include:

· Cows, bison, horses, deer, elk

· Native and tame grasses

· Endangered species such as western spiderwort, small white lady’s slipper, Baird’s sparrow

Costs were estimated in 1999 at over $19 million.  The cost will be much higher now.  Cattle producers and taxpayers are currently paying the direct costs.

Manitoba’s coalition group the Leafy Spurge Stakeholders Group, District Weed Supervisors, Manitoba Agriculture, Food and Rural Initiatives, Manitoba Conservation, Canadian Forces Base Shilo, City of Winnipeg, Brandon Agriculture Research Centre, Brandon University among others are dealing with the problem.     

b) Controls 

i)  Plant Competition (Multi-species Grazing)

· Graze sheep or goats with your cattle or horses because sheep and goats will eat leafy spurge.  Sheep overlap the diet of cattle by 20 – 40% and goats overlap 5 – 20%

· Continuous grazing is best for reducing leafy spurge but rotational grazing is nearly as good.

· It is the repetitive nature of the grazing that eventually kills leafy spurge

· Disadvantage:  It is slow.  It will take 3-5 years to achieve a 90% reduction

in leafy spurge.

Money will have to be spent on fencing, animals and guard

animals.

Requires year round management.

· Advantage:  
Grazing is the only control method that is revenue-neutral or

even revenue-generating.

Environmentally friendly and sustainable.

ii)  Physical Control (Cultural or Mechanical Control)

· Cultivation should 

· Start in early spring, 2-4 weeks after the leafy spurge emerges and when approximately 8-10cm tall.  

· Be at least 10cm deep 

· Continue every 2-3 weeks until fall.

· Be continued for up to 2 growing seasons.

· If you are growing a crop, cultivate

· leafy spurge once or twice in the fall after harvest when the leafy spurge is 8-15cm tall.  

· every year for 3-4 years

· consider growing crops that are highly competitive with leafy spurge such as well adapted perennial forages or winter crops like fall rye

· Mowing and Burning

· Stimulate new plant formation

· Can be used to remove ground litter and allow uniform re-growth for more effective herbicide treatment

· Mowing if timed properly and done every 2 to 4 weeks during the growing season may be used to prevent leafy spurge from seeding

· Hand weeding

· Is impractical and ineffective unless in a small patch.

· Use gloves to avoid the latex sap

· Weed before the plant is 5cm tall

· Dig up the entire root

· Burn the plants to dispose of them

· Repeat as necessary

· Disadvantage:  Time sensitive and management intensive.

· Advantage:  These methods will weaken the plant making it more

susceptible to other control methods

iii)  Biological Control

Uses the natural enemies of leafy spurge to control and reduce leafy spurge population.

· Flea Beetles (Aphthona lacterosa, Aphthona nigriscutis, Aphthona cyparrissae)

· Imported from Europe after rigorous testing

· Adults feed on leaves and bracts in the summer

· Larvae feed on the roots weakening the plant so that it often does not flower the following year.

· Release site requirements include:

· Loam, silt loam, silt clay or sandy loam soils

· Well-drained

· Sunny, usually a south-facing slope

· Moderately infested with leafy spurge (60-90 stems/m²)

· 1,000+ beetles should be released

· Leaf Tier Moth (Lobesia euphorbiana)

· Has spread throughout southwestern Manitoba

· Feeds upon the developing flower buds preventing leafy spurge from setting seed.

· Disadvantages: It will take several years for the beetles to reduce a leafy

spurge infestation from 100% to 5% cover. 

The beetles are not very mobile and will have to be

collected and moved manually.



Beetles will not establish in all areas.

· Advantages: 
Low cost.  (Beetles are usually provided free.)

Environmentally friendly and sustainable.

iv)  Chemical Control (Herbicide Control)

· Spraying must be regular and well-timed 

· When planning to use herbicides consideration should be given to environmental restrictions and effects on the surrounding vegetation.

· Disadvantages:  Herbicide effectiveness overtime may decrease.

  Herbicides will kill other plants besides the targeted leafy

spurge. 



  Most costly control method.



 Cannot be used in all areas.

· Advantages:  
Can be used to totally eliminate small patches of young
leafy spurge if caught quickly enough.
Can be used to weaken plants and contain them to improve 

success rates for other control methods.



Readily available and quick to use.

b) Students may use the IPM calendar from the LSSG or one of these pyramids from the Team Leafy Spurge Site or draw their own.  Reasons why IPM is the best tool for the new millennium are summed up at the bottom of the attached poster. 

	Control Method
	April
	May
	June 
	July
	August 
	September

	
	

	
Herbicide
	
	
	
	
	
	

	Cultivation (every 2 weeks)
	
	
	
	
	
	

	
Mowing
	
	
	
	
	
	

	
Burning
	
	
	
	
	
	

	Multi-species grazing (rotational)
	
	
	
	
	
	

	Multi-species grazing (continuous)
	
	
	
	
	
	

	
Beetles
	
	
	
	
	
	

	
Forage competition
	
	
	
	
	
	




d) Obviously, there is no right answer but possible ideas that students could include are given below.  
Using a co-operative learning strategy such as jigsaw or other group technique would work well with this question.  If you wanted a greater variety of scenarios add any of the following:  Canadian Forces Base Shilo military exercise area, Spruce Woods Provincial Park, Winnipeg’s Living Prairie Museum Park or a gravel pit.

(Note:  CFB Shilo awarded funding in 2007 to Dr. McGonigle at Brandon University to research leafy spurge.  Spruce Woods Provincial Park began a long term experiment in 2007 using goats to control leafy spurge.  They also use flea beetles and herbicides.)
i) Farmer’s pastureland:

· Use a combination of goat or sheep grazing with fall applied herbicide or
· Use a combination of goat or sheep rotational grazing with flea beetles or

· If the site is suitable use flea beetles together with a prescribed burn very early in the spring or in the fall to remove ground litter and reduce spurge densities or

· Herbicides can be used with flea beetles if spraying is done after Aug. 15 and at least a 3m buffer zone is left around the colony. 
· If goats or sheep are used the farmer will have to improve fencing, buy or lease animals and guard animals.  If the farmer buys animals then their year round management must be considered.  Stocking rates should be 1 to 3 infested acres per sheep or goat. Putting high numbers of sheep or goats in the pasture for a short period is not as effective as repeat grazing at lower stocking rates.
· If flea beetles are used, the plan should have looked at the site suitability (i.e. well-drained soils, sunny, south-facing slopes are best) and the need for a minimum 1,000 beetles per release.
· Timing is a very important consideration when using herbicides.
· The plan should recommend patience, as results will take 3 – 5 years or more.
ii) Small single-family dwelling acreage

· Digging or hand pulling may be an option especially if the plant is less than 5cm.  Use gloves to avoid the latex sap and dig up the entire root then burn the plants to dispose of them.
· Using herbicides will usually eradicate a small patch.  Soil types and environmental restrictions need to be considered.
e) 
- Agriculture Research Scientist

- Agriculture Research Technician

- University Science Researcher

- Conservation District Manager

- Agriculture Department Manager

- Agriculture Department Weed Specialist

- City Naturalist

- District Weed Supervisor

- Gravel Pit Owner

- Road construction workers

- Natural Resources Reclamation Manager

- Park managers

- Farmers

- Chemical Company Scientists, Salespeople (i.e. Dow Agro Science)

- Agronomists
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