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Interspecific competition between Elymus canadensis and Bromus kalmii

Introduction
	Prairie restoration has been a main topic of interest and importance among ecologists and conservationist. Though, there is always more to learn in how to protect and/or restore prairie habitats. It is beneficial to share findings on experiments related to prairie restoration as a global effort to protect the vegetation that benefits the livelihood of many varying species. One aspect of importance is mosaic planting which yields high species diversity (Schramm, 1990). A mosaic prairie consisting of high diversity between grasses and forbs ensures that tall grasses will not overshadow forbs and also resembles what is naturally occurring in nature. However, It is important to take into consideration the relationship between neighboring plants. Competition among neighboring plant species are often found to exude positive or negative effects (Weiner, 1991). A negative effect could be the competition for shared resources such as sunlight, nutrients in the soil, root space, among others. The objective for this experiment was to determine the effect of growth rate, if any, in interspecific and intraspecific competition among c3 prairie grasses Elymus canadensis and Bromus kalmii. 

Procedure and Methods
11.5 g of Fischer Agar (for seed germination) was added to a 1000 mL beaker.
780 mL of deionized water was added to the 1000mL beaker containing agar.
Beaker with agar solution was microwaved at 30 second intervals until a rolling boil was noticed (stirring with glass rod between each interval).
Beaker was transported to a cold bath (with gloves) on top of a stirring plate.
Stir bar was added and dial on plate was set to 4.
Once beaker was cool to touch, it was transported to fume hood. 
10 150x15mm petri dishes were placed in fume hood as well.
Agar was poured into each petri dish and left under UV light for 30 min. to solidify.
Petri dishes were parafilmed closed, returned to original bags, and placed upside down, stacked in the refrigerator over night.

Approx. 500 seeds of E. canadensis and B. kalmii were taken out of the dehydrator and separated into 5 groups each.
Each group (aprox. 100 seeds each) was individually enveloped in a paper towel and soaked for 30 seconds (swirling) in a 6% bleach solution, which was 25% diluted with deionized water in a 1000 mL beaker.
 The paper towel envelope went through two rinses of deionized water in 50 mL beakers.
the bleach-treated seeds (approx. 100) were sowed with sterile tweezers onto agar of prepared petri dish.
Each petri dish was labeled according to date sowed, species, and sequence (ex. 101-105)
The petri dishes were randomly stacked into two piles, parafilmed together, and placed into the refrigerator (right side up) for 2 weeks as a pretreatment of cold stratification.

After 2 weeks, the petri dishes where randomly placed on a tray and transported to the growth chamber, set at 20° C and 60% RH (humidity).
Two 20x10 flats were filled with soilless soil and bottom watered before transplantation.
The petri dishes were observed 4x a week for germination.
Upon observed germination, a randomized sheet (formulated in R) would indicate the order of treatments ( E. canadensis vs B. kalmii, E. canadensis vs E. canadensis, B. kalmii vs E. canadensis, or B. kalmii vs B. kalmii) and cell to receive the transplant.
Tweezers were sterilized in a diluted 6% bleach solution in a 50 mL beaker in-between each transplant. 
After each day of transplanting, the petri dishes were rearranged in a random order (formulated in R) on their tray.

The focal plant was on the left of an individual cell and the competing plant was on the right of the same cell.
Each sprouting plant was measured weekly in mm from the soil line to the tallest leaf.
Flats were bottom watered approximately every other day.  
Data was analyzed in R by formulating histograms and comparing the mean value for each competition treatment.

Results
Interspecific competition of growth rate is greater for Bromus kalmii with Elymus canadensis compared to intraspecific competition of Bromus kalmii at this stage of growth. 
The growth rate of interspecific competition for Elymus canadensis with Bromus kalmii demonstrated a negligible change compared to intraspecific competition. 

Conclusion
	The results indicated that B. kalmii had greater interspecific competition with E. canadensis than intraspecific competition at this stage of growth. However, the experiment ran for a short 8 weeks, 2 of which consisted of the pretreatment before germination could take place. With that said, it is plausible that if the experiment lasted longer it could be observed that a change in competition could take place. The plants where also showing signs of being root bound in their cells which could also affect their growth rate.  As for E. canadensis, there was no observed difference in growth rate of interspecific competition with B. kalmii and intraspecific competition at this stage of growth. However, there was a significantly smaller sample size of germinating E. canadensis than B. kalmii. For statistical purposes it would be beneficial to collect and analyze data at a later time of growth in the hopes of increasing sample size for E. canadensis. This experiment could potentially add to the larger body of knowledge on specifics of prairie restoration.

Figures[image: ]
Fig 1: Vertical black line on each histogram indicates the mean value for each treatment  (E. canadensis vs B. kalmii, E. canadensis vs E. canadensis, B. kalmii vs E. canadensis, or B. kalmii vs B. kalmii) of interspecific competition and intraspecific competition. (F) indicates the focal plant.

Future Studies
	Many interspecific competition experiments are indicative by measured height, though there are other factors to consider which contribute to the competition of a species stage in life (Fréville, 2005). Germination could be the point of interest, rather than the following sprouting stage. Likewise, a longitudinal study could gain insight based on annual growth, fecundity, and/or biomass.  
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