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Scarlet Ammannia (Ammannia 
robusta; Lythraceae) is an annual 
emergent wetland plant (Fig. 1). 
The species is common in Mexico 
and throughout central U.S.A.; 
however, in Canada, it is listed as 
Endangered under Schedule 1 of 
the federal Species at Risk Act in 
British Columbia and Ontario2,3,4 

(Fig. 2). Primary objectives of the 
2015 Federal Recovery Strategy 
were to understand its current 
status in Southwestern Ontario 
and fill in knowledge gaps 

1. Costea, M., Stevens, K., Rooney R. 2017. Habitat requirements, seed biology and dispersal of Ammannia robusta. Species at Risk Act Stewardship Fund Report. 
2. Douglas GW and Oldham MJ. 1997. Status report on scarlet ammannia (Ammannia robusta Heer & Regel). Committee on the Status of Endangered Wildlife in Canada. Ottawa. 22 p.
3. Environment Canada. 2015. Recovery strategy for the Scarlet Ammannia (Ammannia robusta) in Canada. Species at Risk Act Recovery Strategy Series. Environment Canada, Ottawa. 22 p. 
4. Graham S. 1985. A revision of Ammannia (Lythraceae) in the western hemisphere. Journal of Arnold Arboretum. 66(4): 395-420. 
5. NatureServe. 2017. NatureServe explorer: an online encyclopedia of life. Version 7.2. Virginia. 
6. Scarlet Ammannia Recovery Team. 2008. Recovery strategy for Scarlet Ammannia (Ammannia robusta) in British Columbia and Ontario. Prepared for the British Columbia Ministry of Environment, Victoria, BC, 

and the Ontario Ministry of Natural Resources, Peterborough, ON. 20 p. 
7. Shen X, Pyon JY, Kim DS. 2010. Germination and seedling emergence of Ammannia coccinea as influenced by environmental factors. Korean Journal of Weed Science. 30:84-93. 
8. Wall CB, Stevens KJ. 2015. Assessing wetland mitigation efforts using standing vegetation and seed bank community structure in neighboring natural and compensatory wetlands in north-central Texas. Wetlands 

Ecology and Management. 23: 149-166.

Figure 1. Image of Ammannia robusta taken at Site 5 
during 2016 vegetation survey.  

Figure 2 . State/Provincial conservation status of A. robusta 
throughout its distribution in the United States and Canada5.

§ Objective 1: Determine if A. robusta populations are persistent in historic 
habitats and present in newly identified suitable habitats in 
Southwestern Ontario.
§ Hypothesis: If environmental conditions have remained unchanged, 

populations of A. robusta will be found in either the standing 
vegetation or the seed bank. 

§ Objective 2: Determine how light intensity and duration affect A. robusta
germination. 
§ Hypothesis: A. robusta seeds will have greater germination rates with 

higher light intensity and longer light duration. 

§ Objective 3: Determine how temperature affects A. robusta germination. 
§ Hypothesis: A. robusta seeds will have greater germination rates at 

high temperatures corresponding to late summer conditions between 
30-44˚C but will be able to successfully germinate when exposed to 
lower temperatures.

Figure 3. A: Aerial view of plant species within a 1m x 1m quadrat where vegetation 
surveys were conducted. B: 180° fisheye view of canopy cover. 

Objective 1 – Current Status
Methods

Field Survey 
§ 200m2 area surveyed at each location (historic or newly 

identified suitable habitats).
§ Forty 1m x 1m quadrats at various sites on Pelee Island, ON.
§ Within each quadrat, all plant species were quantified (Fig. 

3AB).

Seed Bank Assay 
§ Soil cores were obtained 

from all quadrats.
§ Samples were placed in 

seedling trays for ~6 
months (Fig. 4).

§ Seedling trays were 
maintained under 
greenhouse conditions

Figure 4: Greenhouse experimental set up of 
forty soil cores obtained from Pelee Island, ON. 

Although A. robusta was not found in all locations during vegetation 
surveys, it was present in the seed bank of the majority of locations. Since 
A. robusta’s temperature and light requirements for germination are met 
at all locations, other factors must be affecting A. robusta’s success. This is 
most likely attributed to a lack of water and a reduction in disturbance at 
the field sites. These results improve the biological and ecological 
understanding of the species and can be used towards the mitigation and 
recovery of Ammannia robusta. 
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pertaining to the species biology and ecology6. As an annual species, A. 
robusta may not inhabit the same areas in successive years, but rather lie 
dormant in the seed bank. Therefore, to properly assess its status in 
Southwestern Ontario, surveys were completed of standing vegetation and 
seedbank prevalence in areas previously known to support populations8. 
Although the minimum light intensity required for germination is not known 
for A. robusta, light studies conducted on a related species, A. coccinea 
indicated that the seeds require light for germination (photoblastic seeds)7.

Additionally, previous studies indicated that germination would not occur 
until temperatures exceeded 30˚C, however the presence of A. robusta 

A B

Year
Location 

2016 2017 2018

Site 1 -- x x

Site 2 x x x

Site 3 -- -- --

Site 4 -- x x

Site 5 x x x

Site 6 N/A N/A --

Site 7 N/A N/A --

Year
Location 

2016 2017 2018

Site 1 -- x x

Site 2 -- -- --

Site 3 -- -- --
Site 4 -- -- --

Site 5 x x --

Site 6 N/A N/A x

Site 7 N/A N/A --

Table 2: A. robusta presence during 2016-2018 
seed bank assays (soil from Pelee Island, ON).
x represents A. robusta observed during a 
survey, -- represents no A. robusta observed 
during survey, N/A represents no survey.

Figure 5: A: Site 8, showing a large population of A. robusta in 2017 B: Site 8, showing 
change in habitat in 2018. 

Table 1: A. robusta presence during 2016-2018 
vegetation surveys on Pelee Island, ON. 
x represents A. robusta observed during a 
survey, -- represents no A. robusta observed 
during survey, N/A represents no survey.

Objective 2 – Light
Methods

§ Ammannia robusta seeds collected from seed bank studies 
were used for germination trials and maintained in growth 
chambers under a variety of light conditions: 
§ Four light intensities: 25, 50, 75 & 100% full light.
§ Three light durations: 12, 13.5 & 15 hours.

§ Each petri dish contained three replicates of the four light 
intensities obtained by covering the seeds with neutral 
density gel sheets1 (Fig. 6AB).

§ Each light intensity replicate of twenty A. robusta seeds were 
separated by O-rings. 

§ The number of seeds germinated were assessed by radicle 
emergence or presence of cotyledons after 1, 2 or 3 weeks.

Objective 3 – Temperature
Methods

§ Ammannia robusta seeds collected from seed bank studies were used 
for germination trials and maintained in growth chambers under a 
variety of conditions: 
§ Six temperatures trials: 10/5, 15/10, 20/15, 25/20, 30/25, 35/30, 

40/35˚C for a 15/9 hour light dark cycle6.
§ Fifteen replicates of twenty A. robusta seeds were used per temperature 

trial. 
§ The number of seeds germinated were assessed by radicle emergence or 

presence of cotyledons every three days for a total of fifteen days.

§ Minimum temperature for germination between 10/5˚C - 15/10˚C.
§ Maximum temperature for germination between 40/35˚C - 35/30˚C. 
§ Optimal Germination: 

§ 98.33% germination at 20/15˚C twelve DAS (days after seeding)
§ 96.67% germination at 30/25˚C & 25/20˚C fifteen DAS

§ The third hypothesis was partially supported since A. robusta can 
germinate in temperatures as low as 15˚C.

Results

A B

Figure 6: A: Petri dish with three replicates of the four light intensities 25, 50, 75, and 100% 
controlled by the neutral density gel sheets. B: Growth chamber experimental set up. 

Results

Figure 7: Germinated seeds with cotyledons
(seed coat with hydrogel globules still attached). 

§ The second hypothesis 
was supported since seed 
germination was affected 
by both light intensity 
and light duration (Fig. 7). 

§ Longer light duration 
(15hr) = significantly 
higher percent 
germination.

§ Lower light intensity 
(25%) = significantly 
lower percent 
germination. 

Figure 8: Light intensity (%) and duration (hours) effects on germination rate (%) of A. 
robusta seeds over a three week period. 

§ Germination rates were higher for all trials that ran for two 
weeks (Fig. 8).

§ The first hypothesis was partially supported since A. robusta
plants or seeds were found at most sites previously reported to 
support A. robusta populations (Table 1&2).

§ While some locations are threatened by increased water levels 
and fluctuations of sand bars (Fig. 5AB) others are threatened 
by the incursion of invasive species such as Phragmites 
australis. 

on Pelee Island in June 
when temperatures were 
below that suggest 
otherwise. Given the 
paucity of information on 
germination, both 
temperature and light 
requirements need to be 
assessed. Ultimately, we 
aim not only to revaluate 
the current distribution of 
this species in Ontario, but 
also to understand some 
of the factors that 
contribute to its rarity.

Results

Figure 9: Germination trials at varying temperatures ranging between 10/5˚C to 40/35˚C, showing 
individual temperature results as well as sampling day. Optimal germination occurred at 20/15˚C,  25/20˚C 
and 30/25˚C. 
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A. robusta Germination Trials at Varying Day/Night Temperatures 
Ranging from 10/5°C to 40/35°C 
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Assessing threats and mitigation for Scarlet Ammannia 
(Ammannia robusta) in Southwestern Ontario
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