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                                         Site Description  

 The deltoid balsamroot population at FRH was reported by H. 

Roemer and N. Turner in 2002 as a single patch containing 4 in-

dividuals (Roemer 2002).  Due to the loss of one individual for 

unknown reasons in 2007, the population is now comprised of 2

-3 individuals (confirmation of the exact number would require 

genetic analysis or digging up the root crown).   

  The plants are located in a south-southwest facing rocky out-

crop with predominantly shallow well-draining soil and coarse 

rock fragments (site 13 in Figure 3).   

 The understory vegetation consists mostly of dull Oregon grape 

(Mahonia nervosa) and common snowberry (Symphoricarpus 

abus), with some invasive dog rose (Rosa canina) and extensive 

bur chervil (Anthriscus caucalis).  The canopy has a high percent 

cover of  Garry oak (Quercus garryana) (Holland, 2013). 

Species Status 

 Deltoid balsamroot (Balsamorhiza deltoidea) is a wildflower native to 

Western North America from British Columbia to California 

(Government of Canada, 2015). 

 The Canadian population is endangered, listed under Schedule 1 of 

the Canadian Species at Risk Act (SARA).   

 There are only 8 extant populations of B. deltoidea in BC, all of which 

are on Vancouver Island (Figure 1).   

 Since 2012, Parks Canada has been working to restore one of these 

populations, located at Fort Rodd Hill and Fisgard Lighthouse       

National Historic Sites of Canada (FRH) in Victoria, BC.  

 Under SARA, Parks Canada is responsible for the protection and re-

covery of listed species found in national parks, national marine con-

servation areas, and national historic sites.  

 The extant population of deltoid balsamroot at FRH (Figure 2)  con-

sists of 2-3 individuals. This population has failed to produce more 

than 1-2 viable seeds annually over the past decade of observation, 

and no natural recruitment in this population has been observed.   

 It is hypothesized that this failure to produce viable seed is due to 

temporal displacement in flowering times between the two individuals 

and/or self-incompatibility.   

 

Study Objective 

 To test whether assisted pollination (hand-pollination) and outcross-

ing of the FRH population with pollen collected from other popula-

tions increases production of viable seeds.   

 

Recovery Objectives for FRH Population 

 To augment the established population of deltoid balsamroot at FRH 

to create a viable, self-sustaining population, thereby contributing to 

the national recovery goals for this species in Canada.  

 To develop propagation, translocation, and habitat management 

techniques, in order to contribute to best practices for future translo-

cations of the species.  

 To contribute to better understanding of the biology, demography, 

and ecology of the species (Holland, 2013). 

Methods 

 Like other members of the Asteraceae family, deltoid balsamroot flower 

heads are composed of an outer ring of ray petals and an inner disc of 

multiple inflorescences. Flowering occurs over the course of several 

weeks, progressing from maturation of the outer inflorescences in the disc 

to the central inflorescences.  

 Without daily anther collection from the donor population, it was difficult to 

pollinate all inflorescences within a disc, but a reasonable attempt was 

made to pollinate 50% of the inflorescences in a disc.  

 Pollen was collected under permit from the larger B. deloidea populations 

in Mill Hill Regional Park in 2012 (linear distance from FRH population is 

3.5 km) and Thetis Lake Regional Park in 2013 (linear distance from FRH 

population is 3.9 km) (Figure 5).  

 Anthers were collected using tweezers sterilized with 10% bleach (Figure 

6). Multiple flower heads were used to collect a small amount of viable an-

thers which were placed into sterile vials and immediately transferred to 

FRH. The stigmas of receptive inflorescences in the FRH recipient popula-

tion were gently rubbed with donor anthers until transfer of pollen grain 

was visible.  

 When ray petals in the FRH population began to drop, and all inflo-

rescence were senesced, organza bags were placed over flower heads to 

prevent seed predation and dispersal.   

 Seed heads were collected in July and August and dried for two weeks.  
 

 (Pelletier, 2012). 

Figure 1:  Map of  extant ( Stars) , extinct (Circles), and translocated 

(Triangle)  populations of B. deltoidea 

Figure  2 :  B. deltoidea  individual from Fort Rodd Hill population  

Figure: 6 : Anther collection from  Thetis Lake Regional Park 

Figure 4  Evidence of European Grey Slug damage on B. deltoidea seedling    

Figure 8: Well-developed seeds from hand pollinated individuals  

Figure 7:  Poorly-developed seeds from control individuals   

Results 

2012 

 2012 was the first year that assisted pollination was attempted at FRH. Anthers 

were collected rom Mill Hill Regional Park on six separate days from early March 

to early May. A total of five flower heads from two individuals were pollinated in 

the FRH population. 

 Seed heads were collected between early July and early August 2012. 

 Seeds with a shrunken appearance were counted as unfilled and non-viable 

(Figure 8). Seeds that were plump in appearance and did not collapse or dent 

when pressed with a fingernail were considered filled and potentially viable 

(Figure 9).   

 457 seeds were collected in total, of which 139 were estimated to be viable.   

 Approximately half of the seeds were sown in the Conservation Nursery at FRH 

in October 2012. The remaining half were sent to a private nursery to spread out 

the risks of propagation. 

 The germination rate of the seeds identified as potentially viable was 95% 

(Pelletier, 2012).  
 

 

2013 

 Anthers were collected from Thetis Lake Regional Park in early May 2013, and 

one flower head in the FRH was hand-pollinated on two occasions.  An addi-

tional two flower heads were not pollinated as they had already passed recep-

tiveness by the time anthers were ready for collection from the donor population 

(mismatch in phenology between recipient and donor populations).    

 Seed heads were collected in mid-July 2013. The seed head from the hand-

pollinated individual produced 19 potentially viable seeds.  The seed heads that 

were not hand-pollinated (experimental controls) were shrunken in appearance 

and yield solely aborted seeds.  

 All seeds were sown in the Conservation Nursery at FRH in November 2013. 

The germination rate of the seed identified as potentially viable was seeds was 

95% (Pelletier 2013).  
 

2014-present 

 Based on the success of the assisted pollination trials in 2012 and 2013 in gen-

erating viable seed from the FRH population of deltoid balsamroot, assisted pol-

lination is now being done on an annual basis.   

 Outplanting Success 

 Translocation of nursery-grown seedlings into natural habitat has proven to be the most 

challenging aspect of recovery at FRH.  Seedlings grown in the Conservation Nursery at 

FRH were outplanted into four different sites identified as suitable habitat at FRH in fall 

2013 and fall 2014 (see Figure 4).  One of these sites (site 13) is the habitat surrounding 

the extant deltoid balsamroot population.  

 Of 110 individuals outplanted in 2013, 43 were surviving in 2014 and 18 were surviving in 

2015, representing a survival rate of 16%.  Survivorship for individuals outplanted in 2014 

has been better, with 29 plants of 40 surviving (73%) in 2015. 

 None of the individuals planted near the extant population (site 13) have survived, which 

may be due to marginal growing conditions at the site. 

 Due to high seedling mortality as a result of herbivory by non-native slugs, outplanted 

seedlings are protected by a collar of copper tape as well as a window screen 

“tent” (Figure 10).  

 The next project will be to establish seed increase beds in the Conservation Nursery at 

FRH.  This will help to reduce wild collections and provide a seed source of our own ge-

netic stock. 

Figure 10:  Outplanted B. deltoidea  seedling  

Figure 5: Map of Thetis Lake and Mill Hill Regional Parks in relation to FRH 

Species Biology 
 

 Deltoid balsamroot is a perennial herb in the Aster family 

(Asteraceae) with yellow ray and disc flowers, a deep taproot and 

a woody stem-base. Its leaf blades are triangular and prominently 

nerved. 

 Deltoid balsamroot is found in Garry oak woodlands and maritime 

meadows.  A Garry oak canopy is often present.  Associated na-

tive species include: snowberry, dull Oregon-grape, yarrow, cam-

as, nodding onion, Menzies’ larkspur, field chickweed and blue 

wild-rye. 

 Deltoid balsamroot requires good drainage.  It is often found on 

upper to mid slopes in coarse, well-drained soils (Holland, 2013). 

 Germination occurs in Jan-Feb, with plants taking several years to 

reach flowering maturity.   

 Flowering occurs in early summer and seed-set in midsummer. 

(Government of Canada, 2015) 

 Primary threats to deltoid balsamroot in BC are: 

 habitat destruction 

 herbivory by invasive mammals and invertebrates (Figure 4) 

 competition from invasive plants 

 Exotic species associated with deltoid balsamroot habitat include 

scotch broom, daphne, sweet vernal grass, soft brome, barren 

brome and hedgehog dogtail.  These are of concern as deltoid 

balsamroot is sensitive to encroachment and shading by low 

shrub species, and could be negatively impacted by the presence 

of these exotic species. (Parks Canada Agency, 2006). 

Figure 3. Map of B. deltoidea populations at Fort Rodd Hill 


