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9.16.1 Introduction 
Most of the First Street Pasture area is affected by leafy spurge (Euphorbia esula L.), but it is thickest at 
the southern one-third of the pasture. However, only a portion of the pasture can be said to be truly 
dominated by this weed. The true impact, throughout the First Street Pasture as a whole, has not yet 
been quantified. Lots of properties like this exist in Manitoba (e.g. Crown lands and old pastures), and 
for various reasons their landowners are reluctant to put full effort into fighting weeds (i.e. restricted 
development on Crown lands and uneconomical on others).  
 
There is evidence that leafy spurge biocontrol agents were deposited at First Street Pasture in the 
1990s, for example, leaf tiers (Lobesia euphorbiana Freyer 1842), and brown and black flea beetles 
(Aphthona Chevrolat in Dejean, 1836), but there was insufficient follow-up to spread them around and 
monitor results. The presence and abundance of various leafy spurge biological control agents at First 
Street Pasture should be quantified as a follow-up. Ideally, with a better understanding of biocontrol 
populations and their emergence dates at First Street Pasture, this site could become a leafy spurge 
biocontrol collection site for producers and land managers if we find population numbers to be 
sufficient. 
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Leafy spurge beetles are most effective in their larval stage, but adult beetles do have some impact1. 
Adults emerge from early to mid-summer, mate, and lay eggs afterward. When hatched, larvae go down 
into the root system of the spurge and feed on the roots of the spurge throughout the fall, winter, and 
spring. Their observable effects on spurge are what you would expect for a sprouting plant being 
attacked from the roots − an initial flush of stems, but they have reduced vigor, higher number of non-
flowering stems, and are shorter. During the first year, they can produce what is known as a “halo 
effect” where a circle is formed around the release site where leafy spurge stems are reduced or absent.  
The halo grows larger if the population is sustained year after year. If the beetle population is sustained 
and the effect continues to progress over the years, stem counts go down toward zero, but the spurge is 
unlikely to be eradicated. Different species of leafy spurge beetle species have different population 
habits, and perform at their best in different environmental conditions.  
 
Recently, Agriculture and Agri-Food Canada has been working to understand and enhance the potential 
for various black leafy spurge flea beetle species to establish viable populations on the Prairies for the 
control of leafy spurge. Leafy spurge flea beetles have been successful at minimizing leafy spurge cover 
in many areas of the northern Great Plains, and the same results are desired here. We expect that 
success will come with moving beetles around within a site, avoiding deleterious site management 
practices (especially herbicide use), and matching the different leafy spurge beetle species better with 
their ideal habitats and land management practices (i.e. grazing).  
 
Leafy spurge beetles are responsive to environmental conditions and accelerated growth of leafy 
spurge. However, the best habitat (litter and plant cover, soil texture, aspect, drainage) and profile of 
environmental conditions (temperature, growing degree days, precipitation, soil moisture, etc.) to 
predict emergence dates of adults is largely unknown. Thus, as part of the biological control project, we 
are interested in monitoring and comparing the performance of boosted leafy spurge beetle populations 
in grazed versus ungrazed pasture at First Street. 

 
9.16.2 Objectives  
This project has four main objectives and they are: first, to characterize existing leafy spurge and 
biological control agent populations at First Street Pasture and their impacts; second, to demonstrate 
how grazing affects the size and efficacy of leafy spurge flea beetle populations; third, to demonstrate 
realistic timelines and expected results for leafy spurge biocontrol; and, finally, to demonstrate how to 
assess and monitor biological control agent populations, their efficacy, and their migration to aid in 
invasive weed treatment decisions. 
 

9.16.3 Project Design and Methods 
In June of 2015, four permanent monitoring plots were established in fields D and H – two in grazed 
areas and two in ungrazed exclosures (established in spring 2015), for the purpose of monitoring 
boosted leafy spurge beetle populations and their impact on leafy spurge. The permanent sampling 
pattern in each plot is a 10 x 10 m cross, permanently marked with steel pegs at every 5 m, and an 
aluminum tag in the center. Each semi-permanent exclosure (two hot wires and wooden posts) is a 
square of approximately 0.4 ha. The grazed parts of Field D and H are 13 and 15 ha, respectively.   
 
The grazing system affecting the grazed portion of our study is a 10-field rotation with one or two passes 
during the grazing season from early June to late September, with approximately 50 cow-calf pairs (in 
2015) or 50 heifers (in 2016). Overall grazing intensity (i.e. per cent utilization of biomass) was less than 
50% in 2015 and 2016 as a result of abundant carryover from previous years and plentiful rainfall in 



2016. The actual grazing rotations are documented annually (dates of entry and exit for how many of 
each type of animal) for characterizing the grazing system that affects our plots. These grazing records 
are available directly from MBFI. 
 
Background leafy spurge flea beetles were counted within 1 m of each of the five permanent markers 
within each plot using four to five sweeps of a 35-cm diameter cotton sweep net. Then leafy spurge 
performance was sampled with stem counts, percentage of flowering stems, and height measurements 
in a 50 x 50 cm frame placed at each permanent marker.   
 
In July of 2015, each plot was “boosted” with 2,000 black beetles and 500 brown beetles, harvested 
from north of the provincial park near Besant, in western Saskatchewan. An open container containing 
the beetles was placed on its side at the center point of each  monitoring plot until most had crawled 
out (“sprinkling” is an incorrect practice for beetle migrations). Then the container was tapped to 
remove the remainder of beetles. Photographs of the site are taken at the time of the release, and will 
continue for the project duration. 
 
In early July of all project years, the leafy spurge and leafy spurge beetle populations at the permanent 
monitoring points will be assessed using the sampling techniques described above. In September 2017, 
aboveground biomass will be harvested from five 50 x 50 cm frames placed adjacent to the plots in the 
grazed and ungrazed areas. Spurge, live vegetation and dead vegetation will be sorted within each 
sample. This is for making a comparison of cover, spurge abundance, and annual forage growth between 
grazed and ungrazed areas, which will help to explain how cover is affecting the beetles, and 
consequently how the beetles are affecting the spurge. 
 
One requirement for this study is that no human traffic occurs on the site during the period of greatest 
beetle activity, in all years of the study, to avoid inadvertent beetle migration by people. Thus, grazing 
plans in all years of the study should accommodate an absence of grazing in these fields from about June 
20 to July 20, in order to prevent accidental human presence as cattle are being checked or treated. A 
second requirement for this study is that MBFI staff or project proponents not spray any herbicide or 
insecticide within 60 m of the project exclosures in D and H. 
 
Further sweeping and gall counts of various biocontrol species, forage biomass, and leafy spurge 
sampling will occur throughout the pasture in 2017 to document the presence of biocontrol species and 
the impact of spurge on forage production.  Any “hotspots” encountered will be marked with GPS for 
future observations or use beyond the scope of this project. 
 
While the project commitment is to September 2017, the grazing exclosures would ideally remain in 
place, and the project plots should monitored intermittently in future years.  

 
9.16.4 Results and Discussion 
 
9.16.4.1 Milestones 
For the second objective, as of June 2015, the two monitoring sites, each consisting of grazed area and 
ungrazed exclosure, were installed. In July 2015, the baseline observations were made of leafy spurge 
and leafy spurge flea beetle populations on the two study locations, before each monitoring plot was 
boosted with 2,500 flea beetles from Saskatchewan. In July 2016, the first-year results were assessed.  
 



No conclusions can be made, because at least three growing seasons are needed to determine if there is 
any effect.  
 
While passing observations of leafy spurge and biological control agents have been noted in 2015 and 
2016, no formal observations have been made in relation to the first, third and fourth objectives. 

 
9.16.4.2 Detailed Results 
As of 2016, the leafy spurge stem density in the four beetle study plots lies between 47 and 64 stems/m2 
(it was lower in 2015).  It is higher than the upper end of the range of stem densities (5 to 41 stems/m2) 
found in a peak control year of a study that monitored release sites in Montana and South Dakota1, but 
short of a threshold of around 100 to 120 stems/m2 where cattle use is affected2,3, and short of the 
potential spurge density if left untreated (as much as 200 stems/m2 on sandy soils)4. It would appear 
that the leafy spurge on a certain proportion of the area of First Street Pasture is responding to, or being 
held back by the biological control agents that are already on site. 
 
During the one-year period since boosting the leafy spurge flea beetle population at the four monitoring 
plots, and excluding half of the plots from grazing, the results on leafy spurge stem density and flowering 
stem density are inconsistent. Spurge height behaves more consistently but no fair comparison can be 
made – 2016 height is greater in ungrazed than grazed, but the 2015 baseline height for spurge in 
ungrazed was also greater. It is too early to isolate and understand the impacts of boosting the beetle 
population, excluding grazing, site effects, or seasonal weather effects. 
 
Monitoring leafy spurge beetles at the study plots has been a challenge. During the official July 2015 
assessment date, beetles were either absent or found in low levels (20 or less in 40 sweeps), despite 
significant numbers found in a reconnaissance survey two weeks prior (up to 40 per 10 sweeps). It was 
thought that the site had dried down and beetle activity was tapering off due to two weeks without 
precipitation. However, on the official July 2016 assessment date, during more favourable growing 
conditions, leafy spurge beetles were still absent from all sites despite showing signs throughout the 
pasture in a reconnaissance survey two weeks prior. In 2017, a more frequent survey for leafy spurge 
beetles, starting in the third week of June, is expected to result in a better estimate of leafy spurge 
beetle abundance. 
 

9.16.5 Economics 
In a year with above-average and regular precipitation, every acre of sandy upland pasture that is 
rejected by cattle because of too much leafy spurge is a loss of 41 cow-days of grazing.  In a below-
average year, this will be a loss of 18 cow-days/ha. (In 2016, the dry uplands at First Street Pasture 
yielded, on average, 3,423 kg/ha). At a 50% forage utilization target, this amounts to 102 cow-days/ha.  
(In 2015, upland yield was 1,468 kg/ha, amounting to 44 cow-days/ha). The dollar value for cow-days is 
variable according to the value or rental cost of the land being grazed, and thus it is not cited here. 
 
Two options for reducing the incidence of cattle rejection of pasture land due to high leafy spurge 
content are analysed here. Multi-species and/or sheep/goat treatment are very complex or diverse, 
economically, and are not considered here. This economic analysis excludes intensive rotational grazing 
and the training of cattle to eat leafy spurge. Current and future research with those practices at First 
Street Pasture may provide some more concrete results with which to do an economic analysis. 
 
Effective chemical treatment options for leafy spurge are limited, and temporary. They will not 
permanently eradicate leafy spurge. Common chemical practice is annual or semi-annual use of 2,4-D or 

 



MCPA that are usually only effective on top growth. The best products registered for Canada contain 
picloram, which is a systemic herbicide that translocates through the plant’s extensive root system. It 
must be applied on a cycle of five or more years to maintain control. Another downside is that it 
removes legumes and is limited in where it can be applied (away from surface or groundwater) because 
of its ability to move into water. 
 
Use of biological control agents is a low-cost alternative that will not eradicate spurge, but will get the 
amount down to a level that will reduce or prevent rejection of forage by cattle1,2,3. Once a biological 
control agent is established on a pasture, it does not need to be reapplied, but in order to accelerate the 
population’s distribution throughout the pasture,some agents will need assistance with migration. 
 
There is generally no cost for biological control agents; the cost is in the labour required for marking 
desired inoculation sites and obtaining the agents, vehicle use, and some supplies that you may already 
have or are relatively cheap to purchase. The value of a one-time successful biocontrol agent inoculation 
at four predetermined locations in the pasture could be as high as $500, and subsequent migrations of 
biocontrol agents within the pasture could be up to $150 per year. Should more inoculation locations be 
chosen, the additional cost would be small – just a few extra hours would be required for choosing more 
locations and harvesting the extra agents. Costs would be: $150 - transportation (maximum cost); $250 − 
10 hours time/labour/driving (maximum cost for one person) and $100 – supplies. 
 
Once a population yields a ratio of two beetles per sweep (which happened in two years at several sites 
in a Montana/South Dakota study), it can be harvested and migrated to other areas of the pasture1. Each 
within-pasture migration event (half an hour of monitoring each visit for up to four visits during a four-
week period, plus up to four hours of migration on the chosen day) could be valued at up to $150 per 
year. 

 
9.16.6 Summary 
Leafy spurge density on much of the First Street Pasture lies well below 100 to 120 stems/m2 where 
cattle use is affected. It would appear that the leafy spurge is responding to, or being held back by, the 
various biological control agents that are already there from the mid-1990s. 
 
Users of biological control agents are unlikely to achieve eradication of leafy spurge, but can reduce it to 
a level between five and 41 stems/m2 which would prevent rejection of a forage stand by cattle. It will 
take several years to see pasture-wide effects; users will need to assist in the migration of biocontrol 
agents through sweeping and relocating them throughout their pasture. Initial inoculation of pasture 
with biocontrol agents can cost around $500, followed annually or biennially with $150 labour to assist 
the biocontrol agents in migrating throughout a pasture. 
 
Herbicide application is expected to be incompatible with the use of biocontrol agents, as it removes 
their food source for a significant period of time during the year. 
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Fig. 9.16.1. The first of three flushes of leaf tier moths occurred at 

First Street Pasture, tying up the top of the leafy spurge plant so 

it can’t flower and set seed, June 2015; photo by Mae Elsinger. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9.16.2. Leafy spurge distribution over much of First Street Pasture is thin enough to prevent 

rejection of use by cattle, June 2015; photo by Mae Elsinger. 

 

 

Fig. 9.16.3. Mature leafy spurge plants as they appear in early June; photo by 

Mae Elsinger. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9.16.4. Almost favourable density of leafy spurge in the H Exclosure at 
First Street Pasture – 36 stems/m2 on July 6, 2016. The ideal peak biocontrol 
target is 5 stems/m2; photo by Mae Elsinger. 

Fig. 9.16.5. Moderate density of leafy spurge in the D Exclosure at First 
Street Pasture – 64 stems/m2 on July 6, 2016. The ideal peak biocontrol 
target is 5 stems/m2; photo by Mae Elsinger. 

 


