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The Petitcodiac Watershed Alliance (PWA\) is a non-profit environmental charity that works to
improve and maintain the ecological systems within the Petitcodiac River Watershed. We use local
science to educate community members within the watershed about the ecology within the Petitcodiac
River’s watershed boundary, and the importance of protecting this unique river system.

Photographic Credits

Unless otherwise indicated, photographs, charts, and maps in this publication are courtesy of the
Petitcodiac Watershed Alliance. All other photograph or map credits appear following the image
caption.

General Disclaimer

While every effort has been made to present accurate maps and data, the Petitcodiac Watershed
Alliance does not guarantee that the maps and data are correct. Users of facts presented in this report,
as well as any data herein must take care to ensure that applications envisaged for these data are
appropriate uses. The opinions expressed in this document are solely those of the author, and do not
necessarily represent the opinion of the other employees and board members of the organisation, or of
the Petitcodiac Watershed Alliance.

The Petitcodiac Watershed Alliance
51 Highfield St, Suite 201

Moncton, N.B., E1C 5N2
(506) 384-3369
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EXECUTIVE SUMMARY

Invasive species inflict a great deal of damage to our ecosystems and prevent pollinators from getting
the forage they need by occupying space that native plants would usually take. This is important
because flowering native plants have co-evolved with local pollinators that are essential to keep the
natural food chain that feeds us and other animals. New Brunswick currently has a lack of available
plant material to conduct restoration projects and help households interested in using their available
land to have a positive impact on our local environment by growing more native plants to help our



pollinators and birds, improve water sequestration, promote biodiversity, and combat climate change.
By researching, promoting, making partnerships, and planting native garden plants favored by birds
and pollinators, PWA first stepped in encouraging native seed material and plants to be produced in
our region.
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RESUME GENERAL

Les espéces envahissantes causent de nombreux dommages a nos écosystemes et empéchent les
pollinisateurs d’obtenir le fourrage dont ils ont besoin en occupant un espace que les plantes indigenes
occuperaient habituellement. Ceci est important car les plantes a fleurs ont co-évolué avec les
pollinisateurs locaux qui sont essentiels a la production des fleurs qui nous nourrissent ainsi que les
autres animaux. Le Nouveau-Brunswick manque actuellement de matériel végétal disponible pour
mener des projets de restauration et aider les ménages intéresses a utiliser leurs terres disponibles a
avoir un impact positif sur notre environnement local en cultivant davantage de plantes indigenes pour
aider nos pollinisateurs et nos oiseaux, améliorer la séquestration de I'eau et promouvoir la biodiversité
et lutter contre le changement climatique. En recherchant, en promouvant, en établissant des
partenariats et en plantant des plantes de jardin indigénes favorisées par les oiseaux et les
pollinisateurs, PWA a été la premiere a encourager la production de semences et de plantes indigenes
dans notre région.
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1 INTRODUCTION

This was the first year that Petitcodiac Watershed Alliance (PWA) conducted the Seeds Project. It was
created to benefit the ecosystems and encourage communities within the Petitcodiac River watershed
by taking actions to restore and increase native plant species. The project gained life after we detected
a lack of available native plant material to conduct restoration projects and help households interested
in using their available land to have a positive impact on our local environment by growing more
native plants. Invasive and exotic plants are gradually increasing in our urban and rural environments,
and they are occupying the space of native species, thus causing an ecological imbalance in our



environments. Unfortunately, there is also a wrong worldwide paradigm involving the beauty of exotic
species over native species that is contributing to the propagation and establishment of exotic plant
species and decreasing the quality of pristine habitats. In this sense, humans are acting as vectors of
exotic and aggressive species, and we need to tackle this effect informing the benefits of keeping
native plants.

Local and regional populations of native plant species (also called ecotypes) evolved millions of years
interacting with other organisms around them, thus creating a synchronism of processes that contribute
to the natural functioning of the ecosystems they were originated. The insertion of a new species may
disrupt original interactions, thus causing loss of quality and ecological unbalance in the ecosystems. It
may result in the loss of high-quality resources and conditions for all the species. Furthermore, when a
new organism is introduced in a pristine habitat, there might be no local adverse effects, natural
enemies, or diseases that may control its population.

The aim of this project is to create ways to increase the available number of native seeds — mainly from
herbaceous plants — for the community and encourage local and regional nurseries and stores to
produce and propagate native plants. Increasing the number of areas with native species re-establishes
interactions between organisms, makes the local environment healthy, beautiful, and more resilient to
future disturbances, such as climate change. The climate change impacts specific to the Petitcodiac
Watershed communities are not limited to but can be observed in the increase of stormwater runoff,
flooding, and a trend of increasing air temperatures due to the urban heat island effect. Therefore, the
engaging of the community in more activities in building more green-infrastructure areas with native
vegetation is urgent.

The PWA has been improving in the knowledge about native plants. There are hundreds of species in
our region, and they vary in their needs to survive. Through valuable partnerships, biological
experiments, and outreach, the PWA is promoting good practices on how to better understand these
organisms and ways to propagate them in our environment.

2 METHODS

The efforts of this project were focused on ways to increase the number of native seeds of herbaceous
plants in Greater Moncton, New Brunswick. For this, we conducted germination tests, looked for
scientific background and regional partnerships, and educated the average person about the positive
ecological effects in planting and propagating native herbaceous plants in the community. | described
below in more detail the activities we conducted at PWA during 2023-2024.

2.1. Increasing the number of seeds: seed plot experiments, research, and partnerships. During the fall
of 2022, seeds of two native species of plants, i.e., Common-evening primrose (Oenothera biennis)
and Calico aster (Symphyotrichum lateriflorum) were gathered, stratified with cold treatment, and



posteriorly sowed in pre-prepared beds during the spring of 2023. This natural germination experiment
was conducted in partnership with Co-op Country Store in Moncton, who provided an area where we
built two plots with 2.88 m?and 3.8 m?, respectively (Figure 1).

|

Fig. 1. Left: Experimental plots where the seeds of native herbaceous species Common-evening
primrose (Oenothera biennis) and Calico aster (Symphyotrichum lateriflorum) were sowed. Plots were
provided by Co-op Country Store. Right: Calico aster (S. lateriflorum) seeds. Photographed by César
Cestari.

We also focused our efforts on increasing our scientific knowledge on native seed processing, storing
and germination. For this, (1) we visited a local conservationist farm (Forget-me-not Farm) in Elgin to
understand more about ecotypic species from our region, such as Flat-top white aster (Doellingeria
umbellata), and collect some seed samples, and (2) we processed the seeds and analyzed their
endosperms with the help of staff from the National Tree Seed Center (NTSC) in Fredericton (Figure
2). Then, back to our office we started an indoor and outdoor comparison seed germination experiment
with 10 native plant species, i.e., Flat-top white aster (D. umbellate, 38 samples), Swamp milkweed
(Asclepias incarnata, 36 samples), Common evening primrose (Oenothera biennis, 31 samples),
Virgin's Bower (Clematis virginiana, 9 samples), Boneset (Eupatorium perfoliatum, 10 samples),
Narrow-leaved Goldenrod (Euthamia graminifolia, 10 samples), White snakeroot (Ageratina altissima,
2 samples), Pearly everlasting (Anaphalis margaritacea, 4 samples), Large-leaved aster (Eurybia
macrophylla, 2 samples), and Calico aster (Symphyotricum lateriflorum, 2 samples). The experiments
were conducted to know the effect of stratification on germination of the seeds. The seeds were



acquired from Forget-me not Farm, Nature New Brunswick, and Ottawa Seed Library. We used
professional seed starting tray Pro-Hex® filled with potting-mix Miracle-Grow®. The outdoor seeds are
being stratified by cold and natural environment abiotic variables while indoor seeds were kept in 8
hours of artificial light/day, 6 day-interval of watering spray, and 20°C (Figure 3).

Fig. 2. Staff from NTSC helped us to find ways for the best practices to process tiny seeds from several

herbaceous native plants. The processing of seeds may vary according to their size, morphology, and
species. Photographed by César Cestari.



Fig. 3. A germination test in PWA office. Trays were filled with soil and seeds from 10 different
species of native plants. A control trial was also mounted outside to receive natural abiotic conditions.
Next spring we will compare results from the trials. Photographed by César Cestari.

2.2. Educating the public. We offered workshops held in August and November 2023 to educate the
average public. We invited speakers from Parks Canada and Nature New Brunswick from our region.
They addressed topics, such as plant identification, seed collection, seed processing, seed storage as
well as ecological importance of native plants, and the conservation and challenges in maintaining rare
and threatened native plants. Workshops ended with informative discussions between the participants.
We also promoted bilingual outreach materials in our Instagram and Facebook webpages to make the
public aware of the multifaceted benefit of native plants throughout all the project period (Figure 4).



Fig. 4. Left: First workshop offered to the public in PWA office. Right: Example of social media
published in our Instagram page. Photographed by César Cestari. Social media art made by Antony
Thériault.

3 RESULTS AND DISCUSSION

The Common-evening primrose (Oenothera biennis) and Calico aster (Symphyotrichum lateriflorum)
seeds sowed in the Co-op Country Store beds did not germinate. We realized that several factors could
be influencing the germination success of different native seeds, such as type of soil, seed origin and
genetics, properly seed stratification, seed viability, and competition with other seeds already existent
in the soil. The methods required for germination may vary according to the plant species. Given the
initial unexpected results, we followed for three months the development of other 18 plant species that
grew wild in our beds. Only five (27.8%) of those 18 species were native, which demonstrates how
aggressive and invasive may be the exotic species (Table 1). After their identification, all the exotic
species were eradicated from the plots (Figure 5). Considering the native species, only three species
survived, i.e., Devil's Beggarticks (Bidens frondosa), Witch Grass (Panicum capillare), and Fringed
Willowherb (Epilobium ciliatum). The seeds of these plants will be collected next spring.

Table 1. Plant species that grew wild in the experimental plots from Co-op Country Store, Moncton.



Common Name Latin Name Status
Autumn hawkbit Scorzoneroides autumnalis Exotic
Barnyardgrass Echnochloa sp. Exotic
Common grounsel Senecio vulgaris Exotic
Common lambsquarters Chenopodium album Exotic
Common soliva Soliva sessilis Exotic
Common sow-thistle Sonchus oleraceus Exotic
Common toadflax Linaria vulgaris Exotic
Devil's beggarticks Bidens frondosa Native
Fringed willowherb Epilobium ciliatum Native
Leafy elephant's foot Elephantopus carolinianus Exotic
Rabbifoot clover Trifolium arvensis Exotic
Red clover Trifolium platensis Exotic
Sea plaintain Plantago maritima Native
Shaggy soldier Galinsoga quadriradiata Exotic
Spotted lady's thumb Persicaria maculosa Exotic
Upright yellow woodsorrel Oxalis stricta Native
Wild carrot Daucus carota Exotic
Witch grass Panicum capillare Native
Wormseed xallflower Erysimum cheiranthoides Exotic




Fig. 5. Left: After three months the bed was full of plants that germinated wild. Right: the same bed
after cleaning exotic species. Only Devil’s beggarticks and Witch grass native plants survived to
competition with invasives. Photographed by César Cestari.

In August 2023, we visited the local conservationist Forget-me-not Farm in Elgin. The owners gently
showed the ecotypic species of herbaceous plants growing wild in the farm and they consented us to
collect some seed species following the Native Plant Trust and the United States Bureau of Land
Management's Seeds of Success (SOS) seed protocols, such as minimal individuals required (i.e., 50)
and maximum rate of seed plants to collect (i.e., 20%) in relation to the overall local population.
Ecotypic seeds of the Flat-top white aster (D. umbellata) were obtained to verify the presence and
percentage of alive endosperm using the manual cutting test in our office and the x-ray method in
NTSC. Both the methods had similar results with 58% and 62% of the seeds, respectively, presenting
alive endosperm (Figure 6 and 7). It means that 58 — 62% of the seeds are ready to germinate in
favorable environments with appropriate conditions and resources. This result may vary between
different populations of the same species and different species. It may reflect the potential of some
ecotypic populations to be used in large scale restoration programs or in the community and
homeowner gardens.



Fig. 6. Seeds of Flat-top white aster (D. umbellata) were cut to verify the presence of endosperm. Left:
example of health and fully filled seed with endosperm. Right: example of blank and non-viable seed.
Images from microscope. Photographed by César Cestari.



Fig. 7. Flat-top white aster (D. umbellata) seeds image from x-ray machine. The brighter seeds
correspond to seeds with potential alive endosperm. Photographed by César Cestari.

The indoor and outdoor seed germination experiment with ten native plant species is being conducted.
Shortly before the preparation of this report, we had 8 species and 26 samples that germinated in our
indoor experiment after 21 days the seeds were sowed (Table 2, Figure 8). There has been a long
discussion about what native plant species need stratification to germinate. This is one of the topics we
discussed in our workshops offered to the public and it was one of the challenges we faced in our first
experiment in Co-op Country Store. Our preliminary indoor results indicated that some seed species
with a relatively high germination success may not require to be stratified before planting, such as the
Calico aster, Common evening primrose, Large-leaved aster, Pearly everlasting, and White snakeroot.
In addition, the percentage of germinated seeds we will obtain comparing indoor and outdoor results



will be very important to know if stratification should be used for the studied species. Also, similarly
to what we mentioned about viability of endosperm, we should consider that seed germination may
vary between different populations of the same species and different species.

Table 2. Preliminary results on germination test conducted at the PWA office.

Common Name Latin Name Total of samples Germinated
samples (%)
Boneset Eupatorium perfoliatum 10 1 (10%)
Calico aster Symphyotricum lateriflorum 2 2 (100%)
Common evening primrose Oenothera biennis 31 15 (48.3%)
Flat-top white aster Doellingeria umbellata 38 3 (7.9%)
Large-leaved aster Eurybia macrophylla 2 1 (50%)
Narrow-leaved Goldenrod Euthamia graminifolia 10 0 (0%)
Pearly everlasting Anaphalis margaritacea 4 2 (50%)
Swamp milkweed Asclepias incarnata 36 1 (2.7%)
Virgin's Bower Clematis virginiana 9 0 (0%)
White snakeroot Ageratina altissima 2 1 (50%)
TOTAL 144 26

experimental trays. Photographed by Antony Thériault.



We believe that basic plant research, partnerships, and easy access to information are essential to
community encouragement in planting and spreading native species across our region. In our two
public workshops, we addressed topics, such as plant identification, seed collection, seed processing,
seed storage as well as ecological importance of native plants. We also promoted bilingual outreach
materials in our Instagram and Facebook webpages to make the public aware of the multifaceted
benefit of native plants.

4 CONCLUSION

The PWA succeeded in expanding the benefits of the native plant species using basic research,
partnerships, and outreach. PWA staff, partners, and volunteers successfully build two seed beds, and
obtained preliminary data on germination experiments with several species of native plants. The seed
experiment in the Co-op Country store revealed how aggressive and invasive may be the exotic plants
in displacing native plants. Lab tests helped us to understand that only a percentage of ecotypic species
may be ready to germinate in favorable environments with appropriate conditions and resources.
Therefore, we cannot expect that all collected species seeds will be viable for germinating in
restoration projects. This result will be dependent on plant source and its genetics as well as favorable
environment to germinate. Also, preliminary results from indoor and controlled germination
experiments showed that some seed species may not require stratification before planting. As the first
year of this innovative project, we have learned a lot, and we raised below some points that will help to
increase the number of native seeds and plants in our region.

(1) The sources of native seeds species to be inserted in our region (i.e., are they ecotypic?), their
viability (cutting tests) and need for stratification need to be continuing researched.

(2) The increase of native seeds to homeowners with gardens as well as small community groups
undertaking restoration projects will be boosted with a more grassroot program in collecting
and redistributing seeds using seed libraries from our region. This measure will also help to
diversify seed collection and offer more opportunities to learn and refine the methods needed to
grow native plant seeds for a better success. We are organizing ourselves to conduct a second
year of this project and integrate the community to a seed network program. We will leverage
and empower citizen scientists to identify, collect and share native seeds from their own
backyard.

(3) There are several processes that need to be well-acknowledged before reaching success
considering an ecological restoration program on a broader scale. It involves a lot of effort in
understanding how to germinate native species on large scales, field establishment and seed
production, seed certification, and how to store seeds. A great action plan and network between
local producers, scientists, government, non-profit organizations, and society is beneficial. In
this context, the government’s leads on targeting species, tax breaks, and tax reductions for
producers and stores may boost the use of native seeds for ecological restoration.
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