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[bookmark: _Toc184596832]Introduction
Fungi and Oomycetes (fungi-like organisms), play crucial roles in aquatic ecosystems. They significantly influence biodiversity, food web dynamics, and organic matter (OM) cycling, but aquatic ecologists have largely neglected these organisms despite the increasing recognition of their importance (Grossart et al., 2022).  According to recently published results, fungi are ubiquitous and significant components of various aquatic ecosystems, including freshwater, brackish, and marine waters. Previously, it was thought that fungi were less abundant in aquatic ecosystems compared to terrestrial ecosystems (Bärlocher & Boddy, 2016), but with the advent of next-generation sequencing approaches, it was shown that fungal sequences make up a substantial portion of the total eukaryotic sequences, particularly in freshwater environments where they can account for over 50% of the eukaryotic sequences (Grossart et al., 2019). Direct counts during the early stages of leaf decay in streams show that the fungal biomass typically contributes 90-95% to the total microbial biomass. Despite their ecological significance, aquatic fungi have been largely overlooked in research, resulting in a limited understanding of their morphology, abundance, ecological functions, and interactions (Grossart et al., 2019). Most research on aquatic fungi has been done with regards to decomposition of stream litter (Bärlocher, 2016). 
Molecular analysis shows that there are approximately 1.5 million fungal species in aquatic ecosystems, with 96% of this estimate derived from records in the temperate regions (Grossart et al., 2022). This suggests that the global diversity of these fungal species is likely much higher. The number of isolated and described species is very low (Grossart et al., 2022). In aquatic systems, three groups of fungi have been identified: indwellers, periodic immigrants, and versatile immigrants (Grossart et al., 2019). Indwellers are highly adapted and consistently active in aquatic habitats. In contrast, periodic immigrants are less adapted to aquatic habitats and are only periodically active in water. Versatile immigrants, on the other hand, are poorly adapted to aquatic habitats and exhibit sporadic activity in water (Grossart et al., 2022). 
Similarly to aquatic fungi, information on aquatic oomycetes is scarce and available knowledge is mostly based on pathogens of fish, amphibians, or aquatic crustaceans (Kozubíková-Balcarová et al., 2014; Derevnina et al., 2016). Oomycetes are fungi-like heterotrophic eukaryotes present in aquatic ecosystems as saprophytes or parasites, with some taxa alternating between these states during their lifecycle. Initially, they were classified within the Eumycota due to their close resemblance to fungi. However, recent sequencing studies have revealed that oomycetes are phylogenetically distinct from fungi and belong to the clade Stramenopila, which also includes diatoms and brown algae. Nevertheless, being heterotrophs, oomycetes differ from the predominantly photosynthetic members of the Stramenopila clade (Buaya & Thines, 2020; Judelson, 2017). Oomycetes, like members of the basal fungal lineages, reproduce asexually by producing free-swimming zoospores. These single-nucleated spores are formed in sporangia and are only released in aqueous environments (Lévesque 2011). This need for liquid water to reproduce is why they have been called “water molds”.
There are several important differences between fungi and oomycetes. Oomycetes possess beta-glucans and varying amounts of cellulose in their cell walls instead of chitin, which is a typical fungal cell wall component. They also have mitochondria with tubular cristae, use a different pathway for lysine synthesis, and exhibit non-septated hyphae (Gajewska et al., 2022; Buaya & Thines, 2020).
Microbes in every environment compete for different resources, such as C and other essential nutrients, or even for space (Boddy & Hiscox, 2016). Microbes engage in competition for the mentioned resources through indirect and direct mechanisms. Indirect or passive competition includes exploitation of traits promoting efficient consumption and consequently reducing the availability of resources for other competitors. During direct competition the organisms use traits (contact-dependent or independent) to prevent the competitors from consuming the available resource (Boddy & Hiscox, 2016). It is much easier to study competition in vitro, and laboratory experiments are very well known for prokaryotes: it is estimated that 25% of Gram-negative bacteria have genes encoding for competitive abilities (Ghoul & Mitri, 2016). On the other hand, competitive interactions among fungi and oomycetes are understudied, even though these organisms show a large niche overlap. 
Competition among fungi is more studied. A study on saprophytic terrestrial fungi suggests that fungal competition over resources can be divided into primary and secondary resource capture. In primary resource capture, a fungus finds and colonizes a new source of organic matter that was not previously colonized by another fungus, whereas in secondary resource capture, a fungus colonizes the territory of already established fungi. Another aspect of the matter is the ability of a fungus to defend its territory against a potential offensive invader (Boddy & Hiscox, 2016). Antagonistic interactions between different fungi are diverse. One mechanisms of direct and contact-independent competitive interaction is mediated through the production of secondary metabolites by fungi, which can damage their opponent and affect its growth, spore production, and other factors, even without mycelial contact. On the other hand, when the mycelia of two fungi come into direct contact, another level of competition called mycoparasitism can happen in which the mycelium of one fungus feeds on either dead hyphae or directly acquires nutrients from a live mycelium. (Boddy & Hiscox, 2016) 
Interactions between different oomycete species or oomycetes and fungi are unexplored even in the better-studied terrestrial ecosystems. The interactions between aquatic fungi and oomycetes, and their resulting effects on community structuring are virtually unknown (Grossart et al., 2019), although published studies indicate that they occur together within the environment (Ettinger & Eisen, 2020). Furthermore, the interactions/competition between two organisms in an ecosystem can be greatly affected by various factors including the type of nutrients available in their surroundings. It can be assumed that in water, like in terrestrial environments, the complexity of nutrient resources will play a crucial role in competition dynamics. A paper focusing on two pathogenic oomycete species demonstrated that one of these species exhibits superior ability in decomposing brown leaf litter compared to the other species. This finding highlights the significance of media complexity in shaping the competitive advantage of different organisms (Aram & Rizzo, 2019). Another study has demonstrated the contrasting roles of aquatic fungi and oomycetes in the degradation and transformation of polymeric organic matter (Masigol et al., 2019).
Fungi are renowned for their remarkable ability to decompose very complex molecules that cannot be broken down by other microbial groups, but they can also consume simple organic molecules such as simple sugars, sugar alcohols, amino acids and organic acids (Borovec et al., 2012). In freshwater environments, the presence of simple molecules can often be attributed to algal photosynthetic activity.
Fungi compete among the same species. Intraspecific competition between fungi is important because it affects how fungi grow, reproduce, and survive. Fungi of the same species often compete for limited resources like nutrients, space, and light. For example, in Penicillium species, faster-growing hyphae can block or kill slower ones by producing toxic substances (Benoit, Bouchard, & McAllister, 2002). In Neurospora crassa, competition happens when hyphae grow aggressively to outcompete others for space (Bailey, Finkelstein, & Bailey, 2013). These interactions drive fungi to develop special traits like faster growth or more toxins, which helps them survive better. In some cases, competition can also affect how fungi reproduce. For example, Trichoderma species might produce more spores when competing with each other (Dennis, Hassan, & Taylor, 2018)
Throughout the course of evolution, fungi have acquired the ability to produce enzymes capable of breaking down complex molecules. Wood-decay fungi have been grouped into white -rot, brown-rot and soft-rot based on their varying abilities to break down complex molecules. White rot fungi can break down lignin. Conversely, other fungal species are capable of solely degrading cellulose and hemicellulose, referred to as brown rot. Additionally, some fungi species exhibit intermediate capabilities, known as soft rot (Moore et al., 2021). In the freshwater environment, it is likely that the majority of fungi rely on plant litter coming from terrestrial sources (Gulis et al., 2009) and algal organic matter as their primary source of energy and nutrition. The bulk of plant and algal cells consists of cellulose, hemicellulose and pectin. Some algal cell walls also contain significant amounts of chitin. Although the cell wall components predominate, cytoplasm from lysed cells contains nucleic acids, lipids, protein, and phosphates (Moore et al., 2021), while the lignin amounts vary among different plant species (Rahman et al., 2013). Thus, the plant litter and algal biomass is mostly composed of complex polymers that fungi can utilize. 
Cellulose, being the most abundant organic compound on Earth, is an unbranched polymer of glucose. The glucose monomers within cellulose are connected by beta-1,4-linkages, resulting in a polymer that can consist of several hundred to several thousand sugar residues. The process of breaking down polymers involves two types of enzymes: endo-enzymes and exo-enzymes. Endo-enzymes act randomly along the polymer chain, fragmenting it into multiple oligomers. On the other hand, exo-enzymes specifically target the terminal regions of the polymer, digesting individual monomers or dimers (Moore et al., 2021). Different fungal species have different enzymes and pathways for breaking down cellulose. For instance, some species of white rot contain a number of hydrolytic enzymes that work together synergistically to degrade the cellulose to glucose through a series of steps. On the contrary, brown rot fungi can degrade cellulose quickly, completely and efficiently even cellulose in the cell walls (Moore et al., 2021).
Oomycetes are capable of utilizing a wide range of C sources, including glucose, fructose, cellobiose, sucrose, starch, organic acids and sugar alcohols, yet their ability to grow on five-C sugars is limited. They can also utilize diverse nitrogen sources such as amino acids, ammonium and nitrate. In terms of secondary metabolism, it is thought that oomycetes have a limited ability to produce secondary metabolites or digest xenobiotics. They lack the extensive polyketide and alkaloid biosynthetic capabilities seen in fungi. Instead, they possess a limited set of isoprenoid and terpene-metabolizing enzymes and non-ribosomal peptide synthetases (Judelson, 2017).
A study showed a significant increase in plant litter decomposition as a result of the presence of periphytic algae. It is suggested that fungi respond to algal metabolism and that algae play like a photosynthetic conductor that supplies fungi and other heterotrophs with simple, highly bioavailable C (energy) and they can decompose litter more efficiently (Kuehn et al., 2014). This is called the positive priming effect where the labile C is used by heterotrophs to produce degrading enzymes for decomposition of recalcitrant C (Halvorson et al., 2018). This has been well-documented in terrestrial soils where the decomposition rate increased by 67% as a result of labile C addition. However, the priming effect in aquatic ecosystems is inconsistent. In some studies, labile C had a positive priming effect whereas in others no effect or a negative effect was reported (Halvorson et al., 2018). In negative priming, the effect of the labile C is used towards fungal growth and reproduction rather than decomposition (Halvorson et al., 2018)
The goal of this project is to investigate in vitro the inter and intra-specific interactions of fungal and oomycete strains isolated from aquatic systems. Here, the interactions among two fungal strains, Cladosporium cladosporioides and Talaromyces minioluteus, and three oomycetes, Globisporangium sp., Phytophthora sp., and Phytopythium sp., were evaluated under a range of C source complexity: dextrose, algal biomass, oak leaf biomass, and a combination of oak leaves and dextrose. In this experimental setup, dextrose was used as a proxy for simple organic matter, while algal biomass represents a simple organic C compound, and the oak leaves as the more complex substrate containing cellulose. Given any two strains of fungi or oomycetes and growing them together on a selected medium, will they engage in competitive behavior, exhibit positive interactions, or maintain a neutral relationship? How will these differ with increasing medium complexity? This question forms the core of our research. Based on the literature review, we have hypothesized that oomycete strains will exhibit poor growth and poor competitive ability on media based on complex C sources, since oomycetes are mostly biotrophs obtaining their nutrition from living cells (Buaya & Thines, 2020) and most probably lack enzymatic capability to break down recalcitrant organic molecules. We also hypothesized that their growth rate and competitive ability will increase in complex media primed with labile C source. In addition, oomycetes will outcompete true fungi on a labile C-based medium (dextrose). 

[bookmark: _Toc184596833]Materials & Methods
[bookmark: _Toc184596834]	Sampling and isolation of strains
Leaf litter was aseptically sampled from the sediment surface of the shallow lake Velké Nákří, South Bohemia (Czech Republic), in April/2023, placed in sterile plastic bottles and immediately brought to the laboratory.  Leaf surfaces were wiped with a sterile cotton swab, rinsed in 10 ml of sterile saline solution (0.85%), and serially diluted up to 1/10,000 before the inoculation by spreading onto the PmTG solid media (pH 5.6, 18°C; Barr 1986).  After an incubation time (up to 5 days), distinct strains were isolated by streaking onto fresh agar plates to obtain pure cultures. 
In total, 37 isolates were recovered (data not shown). Briefly, the biomass of each strain was collected from agar plates and the DNA was extracted using the NaOH method according to Wang et al. (1993). The internal transcribed spacer (ITS) of nrDNA was amplified using the primer pairs ITS1/ITS4 (White et al., 1990), and the amplified products were loaded onto a 2% agarose gel to confirm the correct amplification based on their size and electrical charge. Before sequencing, the amplicons were purified using ExoSAP-IT enzyme (ThermoFisher Scientific) and sequenced at the SEQme sequencing center (SEQme Ltd., Dobris, Czech Republic) using the Sanger platform. The obtained sequences were manually checked and corrected, and the consensus sequence of each isolate was compared with those available in the GenBank database of the National Center for Biotechnology Information (NCBI).
Five strains were selected for the competition experiments based on their good growth performance in pure culture: two filamentous fungi, Cladosporium cladosporioides and Talaromyces minioluteus, and the oomycetes belonging to three different genera Globisporangium, Phytophthora, and Phytopythium. 
Talaromyces minioluteus is a species of Penicillium-like mold belonging to the Trichocomaceae family. Known for its role in biotechnology, this species can produce various enzymes, secondary metabolites, and pigments. Its potential applications include bioremediation, enzyme production, and the creation of natural pigments (Pyrri et al., 2021). The growth rate of Talaromyces minioluteus has been studied in different conditions. On CYA (Czapek yeast agar) at 30°C, it is categorized as having a moderate growth rate with colony diameters reaching between 9 to 16 mm after seven days of incubation. This is slower than species like T. calidominioluteus and T. africanus, which can grow at a faster rate of 18-29 mm under similar conditions. This moderate growth rate, along with its ability to produce distinct green conidia and yellowish mycelium, makes it a distinguishable species among its close relatives, such as T. gaditanus and T. samsonii. These traits are essential for its identification and used in research (Pyrri et al., 2021).
Cladosporium cladosporioides is a fungus with widespread occurrence within the Cladosporium genus, found in diverse habitats like soil, plants, and decaying materials. It forms olive-green or brown colonies with distinctive single-celled spores. Its bioactive compounds, including ergosterol peroxide, demonstrate antimicrobial and anticancer properties, making it valuable in biomedicine, agriculture, and food processing. Additionally, enzymes produced by this species, such as pectin methylesterase, have applications across various industries (Al Matar & Makky, 2015). 
Phytopythium montanum is a slow-growing, soilborne pathogen isolated from spruce rhizosphere soil in the Bavarian Alps. Morphologically, it produces globose sporangia and aplerotic oospores with characteristic oogonia and antheridia shapes (Nechwatal & Oßwald, 2003). Phylogenetically, it clusters closely with Pythium vexans, considered a border species between Pythium and Phytophthora, indicating its complex taxonomy (Nechwatal & Oßwald, 2003). Its pathogenicity appears limited, affecting spruce seedlings under specific conditions but requiring further study to assess its broader impact (Nechwatal & Oßwald, 2003).
Globisporangium was separated from Pythium based on its unique molecular and morphological features (Tojo et al., 2021)​. It includes species identified through DNA markers like ITS and cox1 gene regions​, which aid in distinguishing species at the genetic level (Tojo et al., 2021). Morphologically, Globisporangium species have smooth-walled, often terminal or subterminal sporangia, which can be spherical, pyriform, or irregularly shaped, with zoospores forming internally​ (Uzuhashi et al., 2019). This genus exhibits a wide temperature tolerance and a range of colony morphologies in culture (Tojo et al., 2021)​.
Phytophthora gonapodyides is an oomycete primarily known for causing root rot in various plants, including raspberry (Rubus idaeus)​. Morphologically, it produces smooth-walled sporangia and asexual zoospores, facilitating dispersal in moist environments (Burlakoti et al., 2023)​. It typically appears as a whitish to yellowish mycelium in culture and thrives in water-rich habitats such as stream banks, irrigated soils, and wetlands (Burlakoti et al., 2023; Burlakoti et al., 2024)​​. This species plays a significant role in forest and agricultural ecosystems, affecting plant roots and vascular function​ (Burlakoti et al., 2024).

[bookmark: _Toc184596835]Experimental design
To evaluate our hypothesis, a series of experiments were designed to compare fungal growth rates across three distinct culture conditions: single culture (S), intraspecific competition (SvS), and interspecies competition plates, each inoculated on four diverse types of media. 
Four different media types, presented here in order of increasing C complexity, were prepared (Table S2): 
1. Sabouraud dextrose agar (SDA, Hare 2008) 
1. Chlorella biomass-based medium (CH, ground Chlorella sp. cells from the brand Dr.Max Pharma)
1. Quercus petraea senescent leaf biomass-based medium (QP)
1. Quercus petraea senescent leaf biomass-based medium supplemented with SDA (SDA+QP)
The reasoning behind this selection was to mimic the nutrient sources present in the natural environments of these strains. The simple sugars and peptides in the SDA medium represent the organic matter of autochthonous origin produced predominantly by phytoplankton. The Chlorella biomass contains both the simple C compounds and peptides contained in living cells as well as complex cell wall components released upon cell breakdown. The Quercus petraea senescent leaf biomass used in the QP medium was collected from trees growing around the ponds used for strain isolation, which are the dominant source of leaf litter input into the aquatic ecosystem. This medium should contain most recalcitrant components such as lignin and humic-like substances. Supplementing QP medium with SDA was intended to simulate the priming effect of autochthonous C compounds on complex OM degradability.
As the CH and QP media are not defined or standardized in terms of composition as the SDA medium is, we sent samples of these two biomass types for OM characterization by FTIR and Excitation and Emission Matrix (EEM, fluorescence spectroscopy) (for details regarding methodology please see Osafo et al. 2024). The results (Fig. 1) confirm that Chlorella biomass has a higher ratio of easily degradable substances (peaks B and T) to humic-like recalcitrant compounds (peaks A, M, and C), compared to oak leaves.
Before inoculation, all strains were initially grown on a solid PmTg medium to obtain enough biomass. The inoculation process started with the inoculation of all the control plates (S), followed by the intra- and interspecies competition plates, under room temperature. The intraspecific competitions were evaluated in a co-culture with the same strain growing together, while for interspecific competitions a factorial combination between the strains was applied. For each treatment, two agar plugs from the initial growth plate, 0.5 cm in diameter, were placed on the center line of each agar plate at an equal distance from each other (4.0 cm) using a sterilized cork-borer, in a laminar flow box. Each treatment was replicated 5 times and a total of 400 plates was used to cover all the possible combinations (S and SvS plates: 5 Strains × 4 media types × 5 replicates: 100 plates + Competition plates: 10 competition combinations × 4 media types × 5 replicates: 200 plates). Chlorella 
Quercus petraea 
 
Figure 1. The composition of OM in the CH and QP media, represented as peaks of varying intensity (Raman units), corresponding to different compound classes (peaks B and T represent relatively bioavailable proteinaceous compounds, while peaks A, M, and C represent more recalcitrant humic-like substances, for more information see Osafo et al. 2024).

[bookmark: _Toc184596836]Quantifying Competition
The competition was evaluated based on the growth rate (mm day-1) of each strain compared with the control (S treatment). After two days of inoculation, all the plates were evaluated and the area of the colonies was traced along the edges on the bottom half of the petri dish, followed by colony diameter measurement. This process was repeated daily until the competing strains came into contact. At the point of contact, the diameter recording was stopped and the reaction of each competing colony to the presence of the competitor was scored using the reaction type scoring described below. 
Using the diameter measurements, the area for each strain in each medium was calculated for all three days and the growth rates were obtained. In cases where the colonies avoided each other by forming an oval shape, the area was calculated accordingly. In these cases, the vertical and horizontal diameters were also recorded (the horizontal radius being the radius toward the competing colony). These numbers were then used to obtain a radius ratio (horizontal radius: vertical radius) for further analysis. A ratio of 1 indicates that the colony grew equally toward and from the competing colony on a plate. A ratio less than 1 indicates the colony grew vertically avoiding the competing colony, and a ratio more than 1 shows faster horizontal growth in the direction of the competing colony. The area measurements from day 2 were used, since in some competitions the colonies had already overgrown on top of each other by day 3.
[bookmark: _Toc184596837]Reaction type Scoring
This method was introduced by Wicklow & Hirschfield (1979) and it scores the competition ability of a strain in a competition plate by visual comparison of the growing edges of the two opponent strains. An example of the scoring system can be found in the Appendix (See Table S3). Based on this method, competing strains can show various reaction types including mutual intermingling, mutual inhibition at distance, mutual inhibition on contact, inhibition of one organism at distance, and inhibition of one organism on contact. After recognition of the reaction type, each strain is given a score. A higher number means a higher competition potential. This method was used to score the competitive ability of a colony against the competing colony. Pictures were taken of the plates when the two competing colonies came in contact. 
[bookmark: _Toc184596838]Data Analysis
Using a software called PAST 4.0  (Hammer, Harper, & Ryan, 2001), schemes were created indicating these radius ratios. Then the Student's t-test in RStudio (R Core Team, 2023) was employed to compare the growth of a given strain in competition plates to that in control plates and to calculate the mean growth rate for both control and competition conditions.
 The type of interaction was inferred from the p-value obtained in the Student’s t-test. If there was no significant difference in growth rates between the control and the competition plates (p ≥ 0.05), the interaction was classified as neutral, indicating no effect on the organism. If a significant difference in growth rate was observed (p < 0.05), it suggested an effect of the interaction on the organism. In this case, a lower growth rate (p < 0.05) of the competing strains compared to the control plates indicated a negative effect of competition, whereas a greater growth rate in competition plates indicated a positive effect. Values were assigned to neutral, positive, and negative interactions (0, 1, -1) and used to construct interaction networks. The networks were visualized using Gephi 0.9.2-beta (Bastian, Heymann, & Jacomy, 2009).




[bookmark: _Toc184596839]Results
[bookmark: _Toc184596840]Growth rate in control plates
	Strain Name
	SDA (cm² day-1)
	QP (cm² day-1)
	QP+SDA (cm² day-1)
	CH (cm² day-1)

	Talaromyces minioluteus
	1.00 ± 0.44a,A
	0.85 ± 0.45a,A
	1.22 ± 0.36a,A
	0.72 ± 0.56a,A

	Cladosporium cladosporiodes
	1.31 ± 0.43a,B
	1.19 ± 0.35a,B
	1.33 ± 0.28a,A
	1.29 ± 0.41a,A

	Phytopythium montanum
	3.06 ± 0.97a,C
	13.05 ± 3.43b,C
	4.76 ± 1.00c,B
	14.78 ± 3.22d,B

	Globisporangium sp.
	15.51 ± 6.18a,D
	12.67 ± 4.22b,C
	11.37 ± 4.05c,C
	23.26 ± 9.35d,C

	Phytophthora gonapoidyides
	28.36 ± 4.71a,E
	20.00 ± 7.17b,D
	27.14 ± 6.37c,D
	23.69 ± 8.74d,D


Table 1. Growth rate in control plates (Day 2, mean ± SD is shown for each strain and medium type). Different lower-case letter indicates significant differences for a given strain growing on different media, upper-case letter indicates significant differences among different strains growing on the same media types (ANOVA, P value< 0.05). The two fungal strains are designated in bold. 

Talaromyces minioluteus exhibited the lowest growth rates across all media types (Table 1). The highest growth was observed on QP+SDA (1.221 ± 0.361 cm²), while the lowest growth occurred on CH (0.720 ± 0.555 cm²), the differences among the different media, however, were insignificant. Cladosporium cladosporiodes growth rate did not differ significantly on different media, ranging between 1.189 cm² and 1.329 cm². Like in T. minioluteus, the QP+SDA medium supported the highest growth (1.329 ± 0.284 cm²), in C. cladosporoides, while the CH medium showed slightly lower growth (1.285 ± 0.411 cm²). 
The oomycete strains displayed much more variability in growth on the different media (Table 1); in all three strains, the differences between media types were significant (Table 1). Phytopythium montanum grew fastest on the CH medium, followed by QP, while the slowest growth was observed on the SDA-based agar (3.057 ± 0.965 cm²). Globisporangium sp. had the highest growth rates on CH (23.258 ± 9.347 cm²), followed by the SDA (15.514 ± 6.178 cm²), with comparatively reduced growth on QP+SDA and QP (11.369 ± 4.054 cm²). Phytophthora gonapoidyides had the highest overall growth rate among all studied strains. It showed rapid growth on SDA (28.358 ± 4.706 cm²), QP+SDA (27.141 ± 6.368 cm²), and CH (23.691 ± 8.737 cm²). Growth on QP was slightly reduced (20.000 ± 7.166 cm²) compared to the other media, but still reached some of the highest recorded values in the dataset. 
[bookmark: _Toc184596841]	Intraspecific competition
[bookmark: _Toc184596842]Growth rate comparison
The colony areas, measured after 72 hours of incubation, for the five experimental strains in control (S) and SvS plates with different media types are shown in Fig. 2 below. As can be observed, the two fungal strains show no significant change in growth in the SvS plates with respect to the control plates (S), regardless of medium complexity. 
The growth of the three oomycete strains, however, was negatively affected by the presence of a second colony on the plate, although to a varying degree, and depending on the medium type. While Phytophthora gonapoidyides growth decreased significantly in the presence of a second colony on all of the tested media, the decrease was most dramatic on the QP and CH media, where it amounted to 41% and 38%, respectively. Phytopythium montanum decreased its growth significantly on the QP and QP+SDA media, by 8% and 7% respectively. Globisporangium sp. growth decreased on the CHmedium only, by 28%.
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Figure 2. The growth rate in control plates (S) and intraspecific competition plates (SvS) is shown for each strain growing on the SDA (A), QP (B), QP+SDA (C), and CH (D) media. Box plots show median, minimum, and maximum values. The asterisk indicates a significant difference (P < 0.05) between the growth of a specific strain on control and intraspecific competition plates. 1: Talaromyces minioluteus; 2: Cladosporium cladosporiodes; 3: Phytopythium montanum; 4: Globisporangium sp.; 5: Phytophthora gonapoidyides.






[bookmark: _Toc184596843]Changes in colony morphology during intraspecific competition
In most of the SvS plates, the colonies were roughly circular. However, in some of the SvS plates, as mentioned above, the colonies grew more in one specific direction, which resulted in a pronounced oval shape of the colonies (Fig.4). Using the recorded horizontal and vertical radii, a ratio was calculated (horizontal radius/vertical radius). Figure 3 shows these specific SvS plates and the corresponding ratio. Phytophthora gonapoidyides grew faster in the vertical direction on all tested media. Globisporangium sp grew faster vertically on CH medium only. Phytopythium montanum, interestingly, grew at an equal rate in both directions on all SvS plates except for QP, in which the ratio is higher than 1, indicating faster growth toward the competing colony. 

[image: eafd][image: C:\Users\STOCKIR\AppData\Local\Microsoft\Windows\INetCache\Content.Word\5.jpg]

    Figure 4. Oval shape on SvS plate of Globisporangium sp on SDA.Figure 3. Radius ratio for SvS plates. Only significant changes in colony morphology are shown.



[bookmark: _Toc184596844]Reaction type scoring 
On SvS plates, the scores could not be recorded for T. minioluteus and C. cladosporiodes because they showed strong sporulation. Generally, in plates containing T. minioluteus , the plate was covered by many new colonies and the original colonies (rising from the plug) never grew enough to get in contact and for the scores to be recorded. The highest level of sporulation was observed on SDA for both fungal strains. 
Phytopythium montanum showed different reactive mechanisms in different media. On the SDA, the colonies were small and did not interact by physical contact, but on CH and QP, they came in contact.  
Globisporangium sp colonies came in contact in all the plates except for on SDA+QP. Phytophthora gonapoidyides score was 0 in all the plates. The scores can be found in Table S4). Please note that the scores recorded are relevant for both colonies in each SvS plate, since colonies on the same SvS plate did not differ significantly in size and morphology (data not shown). 

[bookmark: _Toc184596845]Interspecific interactions
[bookmark: _Toc184596846]Growth rate comparison 



	Talaromyces minioluteus
	SDA
	QP
	QP + SDA
	CH

	Cladosporium cladosporoides
	32.7
	36.7
	14.9
	-12.8

	Globisporangium sp.
	8.7
	24.1
	-8.2
	-27.0

	Phytopythium montanum
	41.0
	593.4
	446.3
	-39.4

	Phytophthora gonapoidyides
	0
	-69.4
	-15.6
	-75.7

	
	
	
	
	

	Cladosporium cladosporoides
	
	
	
	

	Talaromyces minioluteus
	8.0
	-37.2
	27.2
	-27.2

	Globisporangium sp.
	-5.3
	-48.9
	34.3
	-27.2

	Phytopythium montanum
	-4.8
	-24.1
	49.4
	-11.5

	Phytophthora gonapoidyides
	-5.3
	-36.8
	51.4
	-27.2

	
	
	
	
	

	
	
	
	
	

	Globisporangium sp.
	
	
	
	

	Talaromyces minioluteus
	-50.5
	-43.2
	-32.9
	-49.3

	Cladosporium cladosporoides
	-45.9
	-32.9
	-25.6
	-29.0

	Phytopythium montanum
	-50.5
	-35,4
	-39.7
	-43.8

	Phytophthora gonapoidyides
	-54.8
	-44.0
	-36.0
	-43.8

	
	
	
	
	

	Phytopythium montanum
	
	
	
	

	Talaromyces minioluteus
	-31.6
	-51.8
	-52.1
	-36.2

	Cladosporium cladosporoides
	59.7
	35.8
	82.5
	60.1

	Globisporangium sp.
	110.5
	42.6
	73.0
	57.2

	Phytophthora gonapoidyides
	137.8
	16.3
	68.7
	39.9

	
	
	
	
	

	Phytophthora gonapoidyides
	
	
	
	

	Talaromyces minioluteus
	-51.5
	-34.5
	-55.9
	-45.6

	Cladosporium cladosporoides
	-55.1
	-33.7
	-32.7
	-34.4

	Globisporangium sp.
	-45.6
	-40.3
	-30.6
	-33.6

	Phytopythium montanum
	-28.5
	-12.5
	-12.8
	-15.7






















Table 2. Results from interspecies competition plates: average % increase (green) and decrease (red) in growth rate (cm2 day-1) relative to that in control plates for each evaluated strain (bold) growing on a specific medium with four different competitor strains. Blue cells denote no significant difference in growth relative to the controls. The formula for the values in the table:  the % change ((growth in control - growth in competition)/growth in control x 100).

Talaromyces minioluteus interacted neutrally with all the strains on SDA. On QP, Talaromyces minioluteus interacted positively with Cladosporium cladosporoides and Phytopythium montanum, neutrally with Globisporangium sp, and negatively with Phytophthora gonapoidyides. On SDA+ QP, it interacted neutrally with all the strains except for Phytopythium montanum. On CH, it interacts neutrally with every strain except for Phytophthora gonapoidyides.
Cladosporium cladosporoides interacts neutrally with all the strains on SDA and CH. On the other hand, QP shows negative interactions for with all the strains. On SDA+QP, it shows a neutral interaction with Talaromyces minioluteus and Globisporangium sp but a poaitive interaction with Phytopythium montanum and Phytophthora gonapoidyides.
Globisporangium sp shows a negative interaction with all the strains on all media!
Phytopythium montanum shows a negative interaction with Talaromyces minioluteus on all media. it interacts positively with Cladosporium cladosporoides and Globisporangium sp on all media. It also interacts positively with Phytophthora gonapoidyides except on QP where it is neutral.
Phytophthora gonapoidyides mostly interacts with all the strains negatively everywhere except for SDA+QP with Cladosporium cladosporoides and Phytopythium montanum. 
[bookmark: _Toc184596847]Reaction type scoring 
In the interspecific competition plates, each strain exhibited varying competitive strategy and ability across each specific competition pair and on each medium. In all the competition plates involving T. minioluteus, the sporulation in this strain was strong, and reaction type could not be determined as, eventually, the plate was covered by the newly forming T. minioluteus colonies. 
Cladosporium cladosporiodes scores also could not be recorded when put against T. minioluteus or P. montanum due to sporulation. C. cladosporiodes got the higher score of inhibition against Globisporangium sp on SDA and SDA+QP. On the contrary, it showed a completely different reaction and lower QP and CH scores. C. cladosporiodes scored higher on SDA against P.gonapoidyides but not on QP and SDA+QP. On CH they showed equal inhibition reaction.
Phytopythium montanum got the higher score on all media except for CH when inoculated with Globisporangium sp. When P.montanum was put against P.gonapoidyides, they both inhibited equally on SDA and SDA+QP. However, P.gonapoidyides  got a higher score on QP and CH.
 Globisporangium sp. and P.gonapoidyides showed mutual inhibition on SDA and SDA+QP but P.gonapoidyides got the higher score on CH and QP (All relevant data can be found in Appendix Table 7).
[bookmark: _Toc184596848]Network visualization 
Due to the complexity of the factorial design, we visualized the growth rate changes among control and competition plates using network analysis. Each combination of competing colonies on each media showed a specific effect on the strains.  (The networks can be found in Appendix, Fig. 13). 
[bookmark: _Toc184596849]Changes in colony morphology during Interspecific competition
	Figure 5 below shows the radius ratios of the strains (all Oomycetes) that showed significant colony morphology changes in competition plates. As seen in the figure, on SDA, only Globisporangium sp and P.gonapoidyides showed a change in colony morphology slightly and equally when put against each other. On QP, P. montanum and P.gonapoidyides behaved the same way in competition. P.gonapoidyides displayed the largest difference in colony shape when put against Globisporangium sp on SDA+QP. Globisporangium changed shape on SDA+QP against C. cladosporiodes, P. montanum and P.gonapoidyides showing the highest difference against P. montanum. 
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Fig 5. Radius ratio for interspecific competition plates. Competition combinations from left to right: Globisporangium sp. vs P.gonapoidyides, Globisporangium sp. vs P.gonapoidyides, P. montanum vs P.gonapoidyides, P. montanum vs P.gonapoidyides, Globisporangium sp vs C. cladosporiodes, Globisporangium sp vs P. montanum, Globisporangium sp vs P.gonapoidyides, Globisporangium sp vs P.gonapoidyides.











[bookmark: _Toc184596850]Interaction proportions on different media
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Fig 6. Bar plots showing the proportion of negative, neutral, and positive interactions during intra- and interspecific competition experiments, separated by medium type.



In summary of the intra- and interspecific competition results: during intraspecific interactions, the CH medium supported only neutral interactions, with no signs of positive or negative effects on growth rate, while the QP medium showed an equal proportion of positive and negative interactions. The SDA and QP+SDA media supported predominantly neutral interactions (70% and 90%, respectively), with a minimal positive effect on the growth rate. The most recalcitrant QP medium stands out for its high proportion of negative interactions between strains.
In interspecific interactions, the results show that on SDA and CH media, the strains exhibited similar behavior, with 45% negative, 40% neutral, and 15% positive interactions. On the other hand, the QP medium supported the highest level of negative interactions (60%) and the lowest level of positive interactions (15%). Growth on the QP+SDA medium led to an increase in positive interactions (25%) while reducing the negative to 40%. 

[bookmark: _Toc184596851]Discussion
[bookmark: _Toc184596852]Growth rate in control plates
	Both oomycetes showed significantly higher growth rates in comparison to the fungi on all tested media. It makes sense since the identified oomycetes have shown aggressive colonization (Gilbert & Parker, 2023). Fungi showed a significantly higher growth rate on SDA+QP and SDA compared to QP and CH. Fungi are known to grow more rapidly when provided with a sugar-rich medium like SDA. This is because SDA contains a high concentration of dextrose which serves as an abundant energy source, enabling robust fungal growth. (Costa & Nahas, 2012)
Looking into the growth rates of oomycetes, P. montanum showed very slow growth on SDA and SDA+QP and the highest rate on CH and QP, contrary to what hypothesized. It has been described in fungi, that under nutrient depletion, the mycelium commonly grows quickly over a large area. The specific hyphae involved are called “scouting hyphae” and are thought to explore the composition of the substrate and search for new colonization sites (Sugai-Guérios et al., 2016). It is therefore, possible that when P. montanum faces nutrient depletion in the most complex media (QP and CH), it forms very thin, extensive mycelium that spreads quickly to cover large areas, maximizing its potential to “scout” for new resources (Alemu et al., 2022). 
On the other hand, Globisporangium sp and P. gonapodyides favored SDA and CH but had a lower growth rate on SDA+QP and QP. As hypothesized, they might not favor QP since oomycete strains are often biotrophs obtaining their nutrition from living cells (Buaya & Thines, 2020) and most probably lack the enzymatic capability to break down recalcitrant organic molecules present in the QP medium (Judelson, 2017). This also shows that there are strain-specific differences in the response to complex medium among the oomycetes, with some engaging in “scouting” and other strains reducing growth rate. It is worth mentioning that there is a missing factor in this study, which is the biomass of colonies. The strains, specifically oomycetes, created very different amounts of biomass across media types usually, forming very thin mycelia on QP and very thick mycelia on SDA. This is an important factor that should also be included in future competition studies. In this study the results from the reaction type scoring method, changes in growth rate, and colony morphology changes were used to analyze the competition outcomes. However, colony biomass may be a better parameter than growth rate to be used in similar experiments in the future, despite the fact that it requires a more complicated plating methodology (cf. Araújo and Roussos, 2002).
[bookmark: _Toc184596853]Intraspecific competition

The growth rates of the two fungal strains T. minioluteus and C. cladosporiodes indicated that the original colonies were unaffected by the intraspecific competition. However, a lot of sporulation was observed while examining these sets of plates, with many new colonies establishing rapidly on the plates. I suspect that this was a competitive strategy to claim more space and outgrow the competitor (Phadke et al., 2013). Although more studies with a focus on sporulation timing and frequency are needed to confirm this hypothesis, this phenomenon should be taken into consideration next when designing future laboratory studies on competition among fungi and oomycetes. 

In the case of the oomycete strains, P.hytopythium montanum growth rates did not significantly differ between S and SvS plates, while Globisporangium sp growth rates showed a mild reduction of growth under competition on all media, and P.gonapoidyides showed significant reduction under competition on all tested media.  The reaction type scoring does not show any type of strong inhibition on any of the strains. The colony morphology analysis, however, complements the results from the growth rate further, showing  P.gonapoidyides changing colony morphology on all media to avoid contact with the competitor colony. Given the aggressiveness known for Phytophthora species (Lebreton et al., 1999), this is somewhat surprising. Although unpublished, there are preliminary results that show that colonies of the same strains actively avoid each other on agar plates (Dagg and Mesarich,  Massey University, New Zealand; https://bioprotection.org.nz/research/exploring-the-relationship-between-phytophthora-species-and-kauri-dieback/, accessed in November 2024).

The change in colony morphology has been described as an “avoidance” strategy in fungi since they grow in a way to minimize contact with the competing colony. Studies show that fungi can change the morphology of their colonies as part of an avoidance strategy when faced with competition from other organisms, including other fungi. This phenomenon, often referred to as "phenotypic plasticity," allows fungi to adapt their morphology and growth patterns in response to environmental stresses, such as the presence of competitors. For instance, the pathogenic yeast Candida tropicalis exhibits phenotypic switching, which leads to different colony morphologies under varying environmental pressures (Lin et al., 2014; Prasad & Tippana, 2023).

[bookmark: _Toc184596854]Interspecific competition
Talaromyces minioluteus sporulation prevented reaction-type scoring. However, the results from the growth rate analysis show that interactions changed depending on the different growth media. 
Overall, neutral interactions with competitors dominated in the two fungal strains, which maintained a growth rate not different from that in the controls. The notable exception was C. cladosporoides growing on the QP medium, where its growth rate was significantly reduced under competition, although its growth rate was not reduced significantly on QP compared to other media in the control plates.  The strain was however able to recover growth rates similar to the control or higher on the QP medium supplemented with dextrose, indicating a positive priming effect of the simple carbon source on the outcome of competition. 
Reaction scoring offers a different perspective on the competition outcomes than considering the growth rate changes alone. In competition between C. cladosporiodes and Globisporangium sp, the reaction type scoring shows that C. cladosporiodes is stronger on SDA and SDA+QP but has a weaker competitive ability on more recalcitrant media. This can be easily observed by visually looking at the plates (See Figure 7)The growth rate changes show no significant change in growth in all media except for QP in which C. cladosporiodes showed a decrease in growth in competition. 
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Fig7. C. cladosporiodes and Globisporangium sp competition plates. C. cladosporiodes is on the left and Globisporangium on the right. 
Cladosporium cladosporiodes shows a very strong inhibition against P.gonapoidyides on SDA which cannot be seen on other types of media (See figure 11). On SDA+QP and QP, reaction type scoring shows that P.gonapoidyides performs better. Phytophthora species are usually considered very aggressive competitors (Taylor & Grünwald, 2021). It might be that C. cladosporiodes only had the strength to inhibit P.gonapoidyides on a dextrose-rich medium (Morkunas & Ratajczak, 2014) (Lazari et al., 2013). Groth rate analysis also showed that P.gonapoidyides has a negative effect on C. cladosporiodes on QP, , not on the other three media, however. Cladosporium cladosporiodes had a negative effect on the growth rate of P.gonapoidyides  on most media. 


[image: ffff][image: f][image: ff][image: ffffffffff]
CH
QP + SDA

QP
SDA


Fig 8. C. cladosporiodes and P.gonapoidyides competition plates. C. cladosporiodes is on the left and P.gonapoidyides is on the right.
In reaction type scoring P.montanum got the higher score on all media except for CH when inoculated with Globisporangium sp. According to the growth rate analysis P.montanum suppresses Globisporangium sp   growth while its growth is increased. Globisporangium sp even changes colony morphology on QP. Meaning P.montanum is a better competitor than Globisporangium sp in general. P. montanum is considered a slow growing, non-aggressive oomycete (Nechwatal & Oßwald, 2003). It is interesting that it shows a high competitive ability in this study, also competing closely with P.gonapoidyides as discussed below.
When P.montanum  is put against P.gonapoidyides, P.montanum  growth rate is increased on all media except for QP, while P.gonapoidyides growth is mostly significantly reduced. P.gonapoidyides, however, got the higher reaction type score on QP and CH. The colony morphology of both of them changed slightly on QP. Phytophthora species are usually considered very aggressive competitors among other biotrophs (Taylor & Grünwald, 2021) and the fact that P.gonapoidyides strain tested in this study obtained a higher reaction type score on the most complex media confirms its ability as a strong competitor also under saprotrophic lifestyle. Further testing, including changes in biomass estimates, might be needed to evaluate the competition dynamics between these two strains.
In competition between Globisporangium sp and P.gonapoidyides mutual inhibition can be seen on all media. Phytophthora gonapoidyides  got the higher reaction type score on CH and QP. Both of the strains changed their colony morphology equally on SDA and SDA+QP., It seems that on simple sugar-containing media Globisporangium sp can manage to defend itself by an inhibition at the point of contact, but lacks the energy to do the same on less bioavailable substrates Simple sugars can help fungi develop defense under stressful conditions (Nguyen & Ranamukhaa, 2020). Nonetheless, a number of side observations happened in this set of competitions that need further study and experiment in addition to considering biomass.
Halfway through the experiment, Globisporangium sp indicated a specific morphology on the center of the colony originating from the plug which had similarities to yeasts and were initially thought of as contamination. Further testing revealed it was a bacterium growing alongside the strains. The competition sets were repeated making sure there was no contamination. These forms remained and appeared again. This morphology only appeared in specific plates for instance in competition set of Globisporangium sp and P.montanum  it only appeared on all media except CH and it became more visible and progressive over time. On the contrary, the form was very visible on SDA+QP in SVS plates. (See Figure 9) It has been observed in other experiments that bacteria often use fungal mycelium as a “fungal highway” to travel. This phenomenon facilitates the movement of bacteria across distances where they might otherwise not be able to interact, promoting processes such as horizontal gene transfer (HGT) between bacterial and fungal species (Berthold et al., 2016). It is possible that a bacteria using the “fungal highway” was isolated with this oomycete and that it may have affected the outcome of the competition. There are a number of known associations between bacteria and fungi, during which bacteria reside within the hyphae, affecting their growth, development, distribution, and secondary metabolism (for review see Arora & Riyaz-Ul-Hassan, 2019). These associations in oomycetes, however, are virtually undescribed and and the observation in this study warrants further investigation.
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Fig 9. Globisporangium sp and P.montanum competition plates. P.montanum is on the left and Globisporangium sp  on the right
Globisporangium sp and P.gonapoidyides also exhibited an interesting morphology in specific competition sets which we described as the “defense wall” where the mycelia were thicker and formed a special form at the place of contact with the competing strain (see Figure 10).  P.gonapoidyides, in addition,  formed “hair-like” aerial hyphae on QP plates. The mycelia were growing in the vertical direction instead of growing on agar, which can be seen in pictures of QP plates. This is likely a strategy based on scouting for resources in a vertical direction and structures have been observed during other studies on fungi (for example Alemu et al., 2022) but have not been described in oomycetes. 

[image: zgbz][image: 2-4 hhh]
C. cladosporiodes vs P. gonapoidyides
Globisporangium sp  vs P. gonapoidyides


Fig 10. “Defense wall” morphology on SDA. 

[bookmark: _Toc184596855] 	Interaction proportions on different media
The QP medium, containing the most recalcitrant organic matter, media seemed to increase antagonism in both intraspecific and interspecific treatments. It can be explained knowing that the lack of simple sugars in a media can be a stress factor for fungi, as simple sugars are typically one of easier utilizable/bioavailable primary energy sources. The energy used for synthesizing defensive compounds or undertaking other defensive strategies likely utilized energy needed for growth, which manifested in all of the studied strains in most competitor combinations. Moreover, when both fungi and oomycetes are deprived of these easily accessible nutrients, they must shift their metabolism to utilize more complex substrates (e.g., polysaccharides like cellulose or lignin), which requires metabolic capabilities, and more energy allocated to enzyme production. This metabolic shift can trigger stress responses and enhance competition among fungal and fungus-like species, especially when resources are limited (McNichol et al., 2024). 

[bookmark: _Toc184596856]	Conclusion 
In comparative growth studies, oomycetes consistently showed higher growth rates than fungi across all tested culture media. However, the growth patterns differed based on the complexity of the substrates. While fungi displayed faster growth in simple media like SDA, the oomycetes demonstrated a reverse trend, growing faster in complex media. This behavior suggests that oomycetes may utilize a "scouting for resources" strategy, finding new spaces for colonization by a rapid increase in growth by utilizing stored energy. This, however, is a short-term strategy and assumes that a new source of nutrients is discovered before the initial energy store is depleted and might not be successful under in-situ conditions with low availability of easily available carbon. Fungi, on the other hand, showed consistently higher sporulation rates, which could offset the slower growth rate by the fast establishment of new colonies. However, we have conducted competition assays on solid agar media. The experimental strains were isolated from an aquatic source, where sporulation of hydrophobic aerially dispersed spores or conidia does not occur. Conidiation in aquatic environments is possible, with different hydrophilic conidia being produced. It would be interesting to evaluate both the fungal and oomycete strategies under submerged conditions, however liquid culture competition assays in filamentous microbes are technically challenging, difficult to evaluate, and not commonly undertaken.
Another interesting difference between the two groups during intraspecific competition was the fact that it did not significantly impact the growth rates of the fungi. However, two of the three oomycetes, Globisporangium sp, and P.gonapoidyides, showed significantly decreased growth under competitive conditions, regardless of the substrate's complexity. 
Overall, when more complex substrates were introduced, antagonism increased during both intra- and interspecific competition, potentially heightening stress responses. Moreover, changes in colony morphology and growth direction were observed as avoidance strategies when competition arose, indicating adaptive behaviors in response to resource constraints. Given the observed differences in hyphal density and colony thickness, future experiments might benefit from using colony biomass as a key measurement parameter, as it may offer a more accurate reflection of fungal and oomycete responses under competitive conditions than growth rate alone.
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	Strain Number
	Strain Name 
	Phylum

	1
	Talaromyces minioluteus
	Ascomycota

	2
	Cladosporium cladosporiodes
	Ascomycota

	3
	Phytopythium montanum
	Oomycota

	4
	Globisporangium sp
	Oomycota

	5
	Phytophthora gonapoidyides 
	Oomycota


Table 3. Experiment strains

	Culture Type
	Simple 
	Complex 
	Simple/complex
	Algal biomass

	Name 
	SDA
	QP
	QP +SDA
	CH

	Components per lit of water 
	40 g Dextrose/ 10 g  peptone/ 15-20 g agar 
	2 g  Quereus Petraea leaves/  15-20 g Agar
	20 g dextrose/ 5 peptone/ 0.8g QP/ 15-20 g Agar
	2 g chlorella/ 15-20 agar


Table 4. Medium components
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Table 5. Wicklow and Hershfield Method of reaction type scoring method




	Plate 
	Medium
	Treatment
	Reaction Type Score

	1&1
	SDA 
	SvS
	Sporulation

	1&1
	QP
	SvS
	Sporulation

	1&1
	SDA+QP
	SvS
	Sporulation

	1&1
	CH
	SvS
	Sporulation

	2&2
	SDA 
	SvS
	Slow Growth 

	2&2
	QP
	SvS
	Slow Growth 

	2&2
	SDA+QP
	SvS
	Slow Growth 

	2&2
	CH
	SvS
	Slow Growth+ Sporulation

	3&3
	SDA 
	SvS
	Slow Growth 

	3&3
	QP
	SvS
	0

	3&3
	SDA+QP
	SvS
	Slow Growth 

	3&3
	CH
	SvS
	1

	4&4
	SDA 
	SvS
	1

	4&4
	QP
	SvS
	0

	4&4
	SDA+QP
	SvS
	Slow Growth 

	4&4
	CH
	SvS
	1

	5&5
	SDA 
	SvS
	0

	5&5
	QP
	SvS
	0

	5&5
	SDA+QP
	SvS
	0

	5&5
	CH
	SvS
	0


Table 6.Reaction type scores in SvS plates
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	Plate 
	Medium
	Treatment
	Reaction Type Score
	Reaction Type Score2
	State at the point of contact
	Eventual Result

	1&2
	SDA 
	Competition
	S1: -
	S2: -
	_
	Sporulation by 1

	1&2
	QP
	Competition
	S1: -
	S2: -
	_
	Sporulation by 1

	1&2
	SDA+QP
	Competition
	S1: -
	S2: -
	_
	Sporulation by 1

	1&2
	CH
	Competition
	S1: -
	S2: -
	_
	Sporulation by 1

	1&3
	SDA 
	Competition
	S1: -
	S3: -
	_
	Sporulation by 1

	1&3
	QP
	Competition
	S1: -
	S3: -
	_
	Sporulation by 1

	1&3
	SDA+QP
	Competition
	S1: -
	S3: -
	_
	Sporulation by 1

	1&3
	CH
	Competition
	S1: -
	S3: -
	_
	Sporulation by 1

	1&4
	SDA 
	Competition
	S1: 
	S4:
	_
	Sporulation by 1

	1&4
	QP
	Competition
	S1: 
	S4:
	_
	Sporulation by 1

	1&4
	SDA+QP
	Competition
	S1: 
	S4:
	_
	Sporulation by 1

	1&4
	CH
	Competition
	S1: 
	S4:
	_
	Sporulation by 1

	1&5
	SDA 
	Competition
	S1: -
	S5: -
	_
	Sporulation by 1

	1&5
	QP
	Competition
	S1: -
	S5: -
	_
	Sporulation by 1

	1&5
	SDA+QP
	Competition
	S1: -
	S5: -
	_
	Sporulation by 1

	1&5
	CH
	Competition
	S1: -
	S5: -
	_
	Sporulation by 1

	2&3
	SDA 
	Competition
	S2: -
	S3: -
	_
	Sporulation by 2

	2&3
	QP
	Competition
	S2: 3
	S3: 0
	_
	Sporulation by 2

	2&3
	SDA+QP
	Competition
	S2: -
	S3: -
	_
	Growing slowly

	2&3
	CH
	Competition
	S2: 3
	S3: 0
	_
	Sporulation by 2

	2&4
	SDA 
	Competition
	S2: 4
	S4: 0
	inhibition at distance by S2
	2&4 coexist

	2&4
	QP
	Competition
	S2: 0
	S4: 3
	inhibition on contact by S4
	4 overgrew 2

	2&4
	SDA+QP
	Competition
	S2: 4
	S4: 0
	inhibition at distance by S2
	2&4 coexist

	2&4
	CH
	Competition
	S2: 0
	S4: 3
	inhibition on contact by S4
	4 overgrew 2

	2&5
	SDA
	Competition
	S2: 4
	S5: 0
	inhibition at distance by S2
	2&5 coexist

	2&5
	QP
	Competition
	S2: 0
	S5: 3
	inhibition on contact by S5
	5 overgrew 2

	2&5
	SDA+QP
	Competition
	S2: 0
	S5: 3
	inhibition on contact by S5
	5 overgrew 2

	2&5
	CH
	Competition
	S2: 1
	S5: 1
	Mutual inhibition on contact
	5 overgrew 2

	3&4
	SDA
	Competition
	S3: 3
	S4: 0
	inhibition on contact by S3
	3 &4 coexist

	3&4
	QP
	Competition
	S3: 3
	S4: 0
	inhibition on contact by S3
	3 overgrew 4

	3&4
	SDA+QP
	Competition
	S3: 4
	S4: 0
	inhibition at distance by S3
	Plate overgrown by 4

	3&4
	CH
	Competition
	S3: 0
	S4: 3
	inhibition on contact by S4
	4 overgrew 3

	3&5
	SDA
	Competition
	S3: 0
	S5: 0
	Mutual intermingling
	Plate overgrown by 5

	3&5
	QP
	Competition
	S3: 0
	S5: 3
	inhibition on contact by S5
	Plate overgrown by 5

	3&5
	SDA+QP
	Competition
	S3: 2
	S5: 2
	Mutual inhibition at a distance
	

	3&5
	CH
	Competition
	S3: 0
	S5: 3
	inhibition on contact by S5
	Plate overgrown by 5

	4&5
	SDA
	Competition
	S4: 0
	S5: 0
	Mutual intermingling
	Plate overgrown by 5

	4&5
	QP
	Competition
	S4: 0
	S5: 3
	inhibition on contact by S5
	Plate overgrown by 5

	4&5
	SDA+QP
	Competition
	S4: 2
	S5: 2
	Mutual inhibition at a distance
	Plate overgrown by 5

	4&5
	CH
	Competition
	S4: 0
	S5: 3
	inhibition on contact by S5
	Plate overgrown by 5


Table 7. Reaction type scores for the competition plates
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Table 8. Plates of SDA
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Table 9. Plates of QP
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Table 10. Plates of SDA+ QP
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Table 11. Plates of CH
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Fig 12. SvS Ratios
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Figure 13. Interaction networks for interspecific competition among the five strains on the four different media. Arrows denote growth rate changes in growth rate relative to control plates for each strain and medium combination. Arrows indicate the direction of interaction between the strains. An arrow pointing from strain A to strain B means that strain A shows either of the three types of interactions toward strain B.







	ID
	C1
	C2
	PT
	Medium name 
	Treatment
	Group
	Area (cm2)/D2
	Area (cm2)/D3
	Area (cm2)/D4

	1
	1
	1
	A
	SDA
	SelfvsSelf
	G
	0.306305284
	1.130973355
	1.814269757

	2
	1
	1
	B
	SDA
	SelfvsSelf
	G
	0.306305284
	1.130973355
	1.814269757

	3
	1
	1
	C
	SDA
	SelfvsSelf
	G
	0.188495559
	0.934623814
	1.570796327

	4
	1
	1
	D
	SDA
	SelfvsSelf
	G
	0.188495559
	1.130973355
	1.570796327

	5
	1
	1
	E
	SDA
	SelfvsSelf
	G
	0.306305284
	1.343030859
	1.814269757

	6
	2
	2
	A
	SDA
	SelfvsSelf
	G
	0.589048623
	1.343030859
	2.073451151

	7
	2
	2
	B
	SDA
	SelfvsSelf
	G
	0.589048623
	1.343030859
	1.570796327

	8
	2
	2
	D
	SDA
	SelfvsSelf
	G
	0.753982237
	1.343030859
	1.814269757

	9
	2
	2
	E
	SDA
	SelfvsSelf
	G
	0.589048623
	1.343030859
	1.814269757

	10
	3
	3
	A
	SDA
	SelfvsSelf
	G
	1.130973355
	2.945243113
	3.958406744

	11
	3
	3
	B
	SDA
	SelfvsSelf
	G
	1.814269757
	3.26725636
	4.32754388

	12
	3
	3
	C
	SDA
	SelfvsSelf
	G
	1.343030859
	3.26725636
	3.958406744

	13
	3
	3
	D
	SDA
	SelfvsSelf
	G
	1.343030859
	2.945243113
	4.32754388

	14
	3
	3
	E
	SDA
	SelfvsSelf
	G
	1.343030859
	3.26725636
	3.60497757

	15
	4
	4
	A
	SDA
	SelfvsSelf
	G
	2.348340509
	9.424777961
	OVERGROWN

	16
	4
	4
	B
	SDA
	SelfvsSelf
	G
	2.348340509
	8.882853228
	OVERGROWN

	17
	4
	4
	C
	SDA
	SelfvsSelf
	G
	2.638937829
	10.55575132
	OVERGROWN

	18
	4
	4
	D
	SDA
	SelfvsSelf
	G
	2.945243113
	9.424777961
	OVERGROWN

	19
	4
	4
	E
	SDA
	SelfvsSelf
	G
	2.638937829
	12.37002107
	OVERGROWN

	20
	5
	5
	A
	SDA
	SelfvsSelf
	G
	6.87223393
	14.29424657
	OVERGROWN

	21
	5
	5
	B
	SDA
	SelfvsSelf
	G
	6.408849013
	13.31249887
	OVERGROWN

	22
	5
	5
	C
	SDA
	SelfvsSelf
	G
	5.52920307
	13.31249887
	OVERGROWN

	23
	5
	5
	D
	SDA
	SelfvsSelf
	G
	6.87223393
	14.61625982
	OVERGROWN

	24
	5
	5
	E
	SDA
	SelfvsSelf
	G
	6.408849013
	13.9408174
	OVERGROWN

	25
	1
	1
	A
	QP
	SelfvsSelf
	G
	0.439822972
	1.130973355
	1.570796327

	26
	1
	1
	B
	QP
	SelfvsSelf
	G
	0.589048623
	0.934623814
	1.130973355

	27
	1
	1
	C
	QP
	SelfvsSelf
	G
	0.306305284
	1.130973355
	1.814269757

	28
	1
	1
	D
	QP
	SelfvsSelf
	G
	0.306305284
	0.934623814
	1.570796327

	29
	1
	1
	E
	QP
	SelfvsSelf
	G
	0.188495559
	1.570796327
	2.348340509

	30
	2
	2
	A
	QP
	SelfvsSelf
	G
	0.589048623
	0.934623814
	0.934623814

	31
	2
	2
	B
	QP
	SelfvsSelf
	G
	0.439822972
	0.753982237
	1.130973355

	32
	2
	2
	C
	QP
	SelfvsSelf
	G
	0.439822972
	0.934623814
	0.934623814

	33
	2
	2
	D
	QP
	SelfvsSelf
	G
	1.130973355
	1.570796327
	1.814269757

	34
	2
	2
	E
	QP
	SelfvsSelf
	G
	0.439822972
	0.934623814
	1.343030859

	35
	3
	3
	B
	QP
	SelfvsSelf
	G
	5.52920307
	12.37002107
	OVERGROWN

	36
	3
	3
	C
	QP
	SelfvsSelf
	G
	5.112942044
	11.74955652
	OVERGROWN

	37
	3
	3
	D
	QP
	SelfvsSelf
	G
	6.408849013
	10.79922475
	OVERGROWN

	38
	3
	3
	E
	QP
	SelfvsSelf
	G
	5.52920307
	11.11338401
	OVERGROWN

	39
	4
	4
	A
	QP
	SelfvsSelf
	G
	1.814269757
	9.424777961
	OVERGROWN

	40
	4
	4
	B
	QP
	SelfvsSelf
	G
	2.348340509
	7.351326809
	OVERGROWN

	41
	4
	4
	C
	QP
	SelfvsSelf
	G
	2.638937829
	8.356636459
	OVERGROWN

	42
	4
	4
	D
	QP
	SelfvsSelf
	G
	2.638937829
	6.87223393
	OVERGROWN

	43
	5
	5
	A
	QP
	SelfvsSelf
	G
	12.37002107
	21.48063977
	OVERGROWN

	44
	5
	5
	B
	QP
	SelfvsSelf
	G
	12.37002107
	20.63240975
	OVERGROWN

	45
	5
	5
	C
	QP
	SelfvsSelf
	G
	11.74955652
	21.79479903
	OVERGROWN

	46
	5
	5
	D
	QP
	SelfvsSelf
	G
	12.37002107
	24.68506428
	OVERGROWN

	47
	5
	5
	E
	QP
	SelfvsSelf
	G
	11.74955652
	21.48063977
	OVERGROWN

	48
	1
	1
	A
	QP+SDA
	SelfvsSelf
	G
	0.188495559
	0.934623814
	1.343030859

	49
	1
	1
	B
	QP+SDA
	SelfvsSelf
	G
	0.306305284
	1.130973355
	1.343030859

	50
	1
	1
	C
	QP+SDA
	SelfvsSelf
	G
	0.306305284
	1.130973355
	1.570796327

	51
	1
	1
	D
	QP+SDA
	SelfvsSelf
	G
	0.306305284
	1.570796327
	2.348340509

	52
	1
	1
	E
	QP+SDA
	SelfvsSelf
	G
	0.306305284
	1.570796327
	1.814269757

	53
	2
	2
	A
	QP+SDA
	SelfvsSelf
	G
	0.439822972
	0.934623814
	1.343030859

	54
	2
	2
	B
	QP+SDA
	SelfvsSelf
	G
	0.589048623
	0.934623814
	1.570796327

	55
	2
	2
	C
	QP+SDA
	SelfvsSelf
	G
	0.439822972
	0.753982237
	1.343030859

	56
	2
	2
	D
	QP+SDA
	SelfvsSelf
	G
	0.589048623
	0.753982237
	1.130973355

	57
	2
	2
	E
	QP+SDA
	SelfvsSelf
	G
	0.439822972
	0.934623814
	1.570796327

	58
	3
	3
	A
	QP+SDA
	SelfvsSelf
	G
	2.073451151
	4.32754388
	5.52920307

	59
	3
	3
	B
	QP+SDA
	SelfvsSelf
	G
	2.348340509
	4.71238898
	5.52920307

	60
	3
	3
	C
	QP+SDA
	SelfvsSelf
	G
	2.073451151
	4.32754388
	5.52920307

	61
	3
	3
	D
	QP+SDA
	SelfvsSelf
	G
	2.348340509
	3.958406744
	5.96117206

	62
	3
	3
	E
	QP+SDA
	SelfvsSelf
	G
	2.073451151
	4.32754388
	5.52920307

	63
	4
	4
	A
	QP+SDA
	SelfvsSelf
	G
	4.71238898
	9.424777961
	13.00619359

	64
	4
	4
	B
	QP+SDA
	SelfvsSelf
	G
	1.814269757
	7.846127652
	14.3256625

	65
	4
	4
	C
	QP+SDA
	SelfvsSelf
	G
	4.71238898
	9.982410657
	12.37002107

	66
	4
	4
	D
	QP+SDA
	SelfvsSelf
	G
	3.60497757
	9.424777961
	12.37002107

	67
	4
	4
	E
	QP+SDA
	SelfvsSelf
	G
	5.96117206
	11.14479994
	15.0089589

	68
	5
	5
	A
	QP+SDA
	SelfvsSelf
	G
	7.351326809
	16.5483393
	OVERGROWN

	69
	5
	5
	B
	QP+SDA
	SelfvsSelf
	G
	7.846127652
	16.29701189
	OVERGROWN

	70
	5
	5
	C
	QP+SDA
	SelfvsSelf
	G
	9.982410657
	18.65320638
	OVERGROWN

	71
	5
	5
	D
	QP+SDA
	SelfvsSelf
	G
	7.846127652
	16.76825079
	OVERGROWN

	72
	5
	5
	E
	QP+SDA
	SelfvsSelf
	G
	7.351326809
	13.23395905
	OVERGROWN

	73
	1
	1
	A
	CH
	SelfvsSelf
	G
	0.934623814
	2.073451151
	2.073451151

	74
	1
	1
	B
	CH
	SelfvsSelf
	G
	No GROWTH
	0.753982237
	0.934623814

	75
	1
	1
	C
	CH
	SelfvsSelf
	G
	NO GROWTH
	0.753982237
	1.130973355

	76
	1
	1
	D
	CH
	SelfvsSelf
	G
	NO GROWTH
	0.589048623
	0.934623814

	77
	1
	1
	E
	CH
	SelfvsSelf
	G
	NO GROWTH
	0.439822972
	0.753982237

	78
	2
	2
	A
	CH
	SelfvsSelf
	G
	0.306305284
	0.934623814
	1.343030859

	79
	2
	2
	B
	CH
	SelfvsSelf
	G
	0.589048623
	1.343030859
	1.343030859

	80
	2
	2
	C
	CH
	SelfvsSelf
	G
	0.589048623
	0.934623814
	2.638937829

	81
	2
	2
	D
	CH
	SelfvsSelf
	G
	0.306305284
	2.638937829
	2.638937829

	82
	2
	2
	E
	CH
	SelfvsSelf
	G
	0.934623814
	1.130973355
	2.073451151

	83
	3
	3
	A
	CH
	SelfvsSelf
	G
	3.958406744
	9.982410657
	OVERGROWN

	84
	3
	3
	B
	CH
	SelfvsSelf
	G
	3.60497757
	9.982410657
	OVERGROWN

	85
	3
	3
	C
	CH
	SelfvsSelf
	G
	3.60497757
	9.424777961
	OVERGROWN

	86
	3
	3
	D
	CH
	SelfvsSelf
	G
	3.60497757
	11.14479994
	OVERGROWN

	87
	3
	3
	E
	CH
	SelfvsSelf
	G
	3.958406744
	9.982410657
	OVERGROWN

	88
	4
	4
	A
	CH
	SelfvsSelf
	G
	8.356636459
	19.76847177
	OVERGROWN

	89
	4
	4
	B
	CH
	SelfvsSelf
	G
	8.356636459
	19.59568418
	OVERGROWN

	90
	4
	4
	C
	CH
	SelfvsSelf
	G
	9.424777961
	19.90984344
	OVERGROWN

	91
	4
	4
	D
	CH
	SelfvsSelf
	G
	6.87223393
	21.41780792
	OVERGROWN

	92
	4
	4
	E
	CH
	SelfvsSelf
	G
	6.87223393
	19.76847177
	OVERGROWN

	93
	5
	5
	A
	CH
	SelfvsSelf
	G
	12.37002107
	17.51437904
	OVERGROWN

	94
	5
	5
	B
	CH
	SelfvsSelf
	G
	11.74955652
	20.06692307
	OVERGROWN

	95
	5
	5
	C
	CH
	SelfvsSelf
	G
	10.55575132
	20.25541863
	OVERGROWN

	96
	5
	5
	D
	CH
	SelfvsSelf
	G
	11.14479994
	19.28152491
	OVERGROWN

	97
	5
	5
	E
	CH
	SelfvsSelf
	G
	10.55575132
	18.65320638
	OVERGROWN

	98
	1
	1
	A
	SDA
	SelfvsSelf
	M
	0.306305284
	1.130973355
	1.570796327

	99
	1
	1
	B
	SDA
	SelfvsSelf
	M
	0.589048623
	1.570796327
	2.073451151

	100
	1
	1
	C
	SDA
	SelfvsSelf
	M
	0.439822972
	1.130973355
	1.814269757

	101
	1
	1
	D
	SDA
	SelfvsSelf
	M
	0.589048623
	1.343030859
	2.348340509

	102
	1
	1
	E
	SDA
	SelfvsSelf
	M
	0.306305284
	0.753982237
	1.570796327

	103
	2
	2
	A
	SDA
	SelfvsSelf
	M
	0.589048623
	1.343030859
	2.073451151

	104
	2
	2
	B
	SDA
	SelfvsSelf
	M
	0.589048623
	1.130973355
	1.570796327

	105
	2
	2
	C
	SDA
	SelfvsSelf
	M
	0.589048623
	1.130973355
	1.814269757

	106
	2
	2
	D
	SDA
	SelfvsSelf
	M
	0.589048623
	1.343030859
	1.814269757

	107
	2
	2
	E
	SDA
	SelfvsSelf
	M
	0.589048623
	1.343030859
	1.814269757

	108
	3
	3
	A
	SDA
	SelfvsSelf
	M
	1.570796327
	2.945243113
	4.71238898

	109
	3
	3
	B
	SDA
	SelfvsSelf
	M
	1.814269757
	2.945243113
	3.60497757

	110
	3
	3
	C
	SDA
	SelfvsSelf
	M
	1.570796327
	2.945243113
	4.32754388

	111
	3
	3
	D
	SDA
	SelfvsSelf
	M
	1.570796327
	2.945243113
	3.958406744

	112
	3
	3
	E
	SDA
	SelfvsSelf
	M
	1.570796327
	2.945243113
	4.32754388

	113
	4
	4
	A
	SDA
	SelfvsSelf
	M
	2.945243113
	7.846127652
	OVERGROWN

	114
	4
	4
	B
	SDA
	SelfvsSelf
	M
	2.945243113
	9.424777961
	OVERGROWN

	115
	4
	4
	C
	SDA
	SelfvsSelf
	M
	2.945243113
	9.424777961
	OVERGROWN

	116
	4
	4
	D
	SDA
	SelfvsSelf
	M
	3.26725636
	11.74955652
	OVERGROWN

	117
	4
	4
	E
	SDA
	SelfvsSelf
	M
	2.945243113
	11.14479994
	OVERGROWN

	118
	5
	5
	A
	SDA
	SelfvsSelf
	M
	6.408849013
	14.29424657
	OVERGROWN

	119
	5
	5
	B
	SDA
	SelfvsSelf
	M
	6.408849013
	14.64767575
	OVERGROWN

	120
	5
	5
	C
	SDA
	SelfvsSelf
	M
	5.52920307
	14.29424657
	OVERGROWN

	121
	5
	5
	D
	SDA
	SelfvsSelf
	M
	6.408849013
	13.9408174
	OVERGROWN

	122
	5
	5
	E
	SDA
	SelfvsSelf
	M
	6.408849013
	15.67654734
	OVERGROWN

	123
	1
	1
	A
	QP
	SelfvsSelf
	M
	0.439822972
	1.130973355
	1.570796327

	124
	1
	1
	B
	QP
	SelfvsSelf
	M
	0.589048623
	0.934623814
	1.343030859

	125
	1
	1
	C
	QP
	SelfvsSelf
	M
	0.306305284
	1.130973355
	1.570796327

	126
	1
	1
	D
	QP
	SelfvsSelf
	M
	0.306305284
	0.753982237
	1.343030859

	127
	1
	1
	E
	QP
	SelfvsSelf
	M
	0.188495559
	2.945243113
	3.958406744

	128
	2
	2
	A
	QP
	SelfvsSelf
	M
	0.439822972
	0.753982237
	1.130973355

	129
	2
	2
	B
	QP
	SelfvsSelf
	M
	0.306305284
	0.753982237
	1.130973355

	130
	2
	2
	C
	QP
	SelfvsSelf
	M
	0.439822972
	0.934623814
	0.934623814

	131
	2
	2
	D
	QP
	SelfvsSelf
	M
	0.306305284
	0.934623814
	1.130973355

	132
	2
	2
	E
	QP
	SelfvsSelf
	M
	0.439822972
	0.934623814
	1.130973355

	133
	3
	3
	B
	QP
	SelfvsSelf
	M
	5.112942044
	12.05586181
	OVERGROWN

	134
	3
	3
	C
	QP
	SelfvsSelf
	M
	5.96117206
	12.05586181
	OVERGROWN

	135
	3
	3
	D
	QP
	SelfvsSelf
	M
	5.112942044
	12.68418034
	OVERGROWN

	136
	3
	3
	E
	QP
	SelfvsSelf
	M
	6.408849013
	12.66847238
	OVERGROWN

	137
	4
	4
	A
	QP
	SelfvsSelf
	M
	2.073451151
	8.882853228
	OVERGROWN

	138
	4
	4
	B
	QP
	SelfvsSelf
	M
	2.638937829
	7.351326809
	OVERGROWN

	139
	4
	4
	C
	QP
	SelfvsSelf
	M
	1.814269757
	7.846127652
	OVERGROWN

	140
	4
	4
	D
	QP
	SelfvsSelf
	M
	2.638937829
	7.351326809
	OVERGROWN

	141
	5
	5
	A
	QP
	SelfvsSelf
	M
	13.00619359
	23.44413518
	OVERGROWN

	142
	5
	5
	B
	QP
	SelfvsSelf
	M
	13.00619359
	22.95718832
	OVERGROWN

	143
	5
	5
	C
	QP
	SelfvsSelf
	M
	12.37002107
	24.1195776
	OVERGROWN

	144
	5
	5
	D
	QP
	SelfvsSelf
	M
	11.74955652
	20.85232124
	OVERGROWN

	145
	5
	5
	E
	QP
	SelfvsSelf
	M
	12.37002107
	22.89435646
	OVERGROWN

	146
	1
	1
	A
	QP+SDA
	SelfvsSelf
	M
	0.439822972
	0.934623814
	1.814269757

	147
	1
	1
	B
	QP+SDA
	SelfvsSelf
	M
	0.306305284
	0.753982237
	2.348340509

	148
	1
	1
	C
	QP+SDA
	SelfvsSelf
	M
	0.306305284
	1.130973355
	1.814269757

	149
	1
	1
	D
	QP+SDA
	SelfvsSelf
	M
	0.439822972
	1.130973355
	1.570796327

	150
	1
	1
	E
	QP+SDA
	SelfvsSelf
	M
	0.934623814
	0.934623814
	1.343030859

	151
	2
	2
	A
	QP+SDA
	SelfvsSelf
	M
	0.439822972
	0.934623814
	1.130973355

	152
	2
	2
	B
	QP+SDA
	SelfvsSelf
	M
	0.439822972
	0.934623814
	1.343030859

	153
	2
	2
	C
	QP+SDA
	SelfvsSelf
	M
	0.589048623
	0.934623814
	1.343030859

	154
	2
	2
	D
	QP+SDA
	SelfvsSelf
	M
	0.439822972
	0.753982237
	1.343030859

	155
	2
	2
	E
	QP+SDA
	SelfvsSelf
	M
	0.439822972
	0.934623814
	1.570796327

	156
	3
	3
	A
	QP+SDA
	SelfvsSelf
	M
	1.814269757
	3.958406744
	5.112942044

	157
	3
	3
	B
	QP+SDA
	SelfvsSelf
	M
	2.348340509
	3.958406744
	5.112942044

	158
	3
	3
	C
	QP+SDA
	SelfvsSelf
	M
	1.814269757
	4.32754388
	5.52920307

	159
	3
	3
	D
	QP+SDA
	SelfvsSelf
	M
	2.348340509
	3.958406744
	5.52920307

	160
	3
	3
	E
	QP+SDA
	SelfvsSelf
	M
	2.073451151
	4.32754388
	5.52920307

	161
	4
	4
	A
	QP+SDA
	SelfvsSelf
	M
	3.958406744
	9.982410657
	13.00619359

	162
	4
	4
	B
	QP+SDA
	SelfvsSelf
	M
	2.348340509
	7.846127652
	13.65807406

	163
	4
	4
	C
	QP+SDA
	SelfvsSelf
	M
	3.958406744
	9.424777961
	12.37002107

	164
	4
	4
	D
	QP+SDA
	SelfvsSelf
	M
	2.348340509
	9.424777961
	15.70796327

	165
	4
	4
	E
	QP+SDA
	SelfvsSelf
	M
	5.52920307
	9.982410657
	12.37002107

	166
	5
	5
	A
	QP+SDA
	SelfvsSelf
	M
	6.87223393
	16.29701189
	OVERGROWN

	167
	5
	5
	B
	QP+SDA
	SelfvsSelf
	M
	7.351326809
	16.29701189
	OVERGROWN

	168
	5
	5
	C
	QP+SDA
	SelfvsSelf
	M
	6.408849013
	13.9408174
	OVERGROWN

	169
	5
	5
	D
	QP+SDA
	SelfvsSelf
	M
	8.356636459
	16.73683486
	OVERGROWN

	170
	5
	5
	E
	QP+SDA
	SelfvsSelf
	M
	7.351326809
	16.68971097
	OVERGROWN

	171
	1
	1
	A
	CH
	SelfvsSelf
	M
	0.188495559
	0.589048623
	0.934623814

	172
	1
	1
	B
	CH
	SelfvsSelf
	M
	NO GROWTH
	0.439822972
	0.753982237

	173
	1
	1
	C
	CH
	SelfvsSelf
	M
	NO GROWTH
	0.589048623
	0.934623814

	174
	1
	1
	D
	CH
	SelfvsSelf
	M
	0.306305284
	1.814269757
	1.814269757

	175
	1
	1
	E
	CH
	SelfvsSelf
	M
	NO GROWTH
	0.439822972
	0.753982237

	176
	2
	2
	A
	CH
	SelfvsSelf
	M
	0.439822972
	0.934623814
	1.343030859

	177
	2
	2
	B
	CH
	SelfvsSelf
	M
	0.589048623
	0.753982237
	1.343030859

	178
	2
	2
	C
	CH
	SelfvsSelf
	M
	1.130973355
	1.570796327
	2.638937829

	179
	2
	2
	D
	CH
	SelfvsSelf
	M
	0.439822972
	1.343030859
	1.570796327

	180
	2
	2
	E
	CH
	SelfvsSelf
	M
	0.306305284
	1.343030859
	1.343030859

	181
	3
	3
	A
	CH
	SelfvsSelf
	M
	3.958406744
	10.55575132
	OVERGROWN

	182
	3
	3
	B
	CH
	SelfvsSelf
	M
	3.60497757
	9.982410657
	OVERGROWN

	183
	3
	3
	C
	CH
	SelfvsSelf
	M
	3.26725636
	9.982410657
	OVERGROWN

	184
	3
	3
	D
	CH
	SelfvsSelf
	M
	3.60497757
	11.14479994
	OVERGROWN

	185
	3
	3
	E
	CH
	SelfvsSelf
	M
	3.958406744
	9.982410657
	OVERGROWN

	186
	4
	4
	A
	CH
	SelfvsSelf
	M
	9.424777961
	19.72920186
	OVERGROWN

	187
	4
	4
	B
	CH
	SelfvsSelf
	M
	8.882853228
	20.06692307
	OVERGROWN

	188
	4
	4
	C
	CH
	SelfvsSelf
	M
	9.424777961
	20.25541863
	OVERGROWN

	189
	4
	4
	D
	CH
	SelfvsSelf
	M
	9.424777961
	20.58528586
	OVERGROWN

	190
	4
	4
	E
	CH
	SelfvsSelf
	M
	8.882853228
	23.48340509
	OVERGROWN

	191
	5
	5
	A
	CH
	SelfvsSelf
	M
	12.37002107
	21.22931236
	OVERGROWN

	192
	5
	5
	B
	CH
	SelfvsSelf
	M
	10.55575132
	20.73451151
	OVERGROWN

	193
	5
	5
	C
	CH
	SelfvsSelf
	M
	12.37002107
	19.59568418
	OVERGROWN

	194
	5
	5
	D
	CH
	SelfvsSelf
	M
	9.424777961
	20.25541863
	OVERGROWN

	195
	5
	5
	E
	CH
	SelfvsSelf
	M
	9.424777961
	20.7423655
	OVERGROWN

	196
	1
	-
	A
	SDA
	Self
	Control
	0.306305284
	1.130973355
	1.343030859

	197
	1
	-
	B
	SDA
	Self
	Control
	0.306305284
	1.343030859
	2.073451151

	198
	1
	-
	C
	SDA
	Self
	Control
	0.306305284
	1.130973355
	1.814269757

	199
	1
	-
	D
	SDA
	Self
	Control
	0.306305284
	1.130973355
	1.343030859

	200
	1
	-
	E
	SDA
	Self
	Control
	0.306305284
	1.130973355
	1.570796327

	201
	2
	-
	A
	SDA
	Self
	Control
	0.753982237
	1.343030859
	1.814269757

	202
	2
	-
	B
	SDA
	Self
	Control
	0.589048623
	1.343030859
	2.073451151

	203
	2
	-
	C
	SDA
	Self
	Control
	0.589048623
	1.343030859
	1.570796327

	204
	2
	-
	D
	SDA
	Self
	Control
	0.589048623
	1.343030859
	2.073451151

	205
	2
	-
	E
	SDA
	Self
	Control
	0.589048623
	1.130973355
	1.570796327

	206
	3
	-
	A
	SDA
	Self
	Control
	1.343030859
	2.945243113
	3.958406744

	207
	3
	-
	B
	SDA
	Self
	Control
	1.570796327
	2.945243113
	4.71238898

	208
	3
	-
	C
	SDA
	Self
	Control
	1.570796327
	2.638937829
	3.958406744

	209
	3
	-
	D
	SDA
	Self
	Control
	1.343030859
	2.945243113
	4.32754388

	210
	3
	-
	E
	SDA
	Self
	Control
	1.814269757
	3.26725636
	5.96117206

	211
	4
	-
	A
	SDA
	Self
	Control
	2.638937829
	11.74955652
	24.43373686

	212
	4
	-
	B
	SDA
	Self
	Control
	2.073451151
	8.356636459
	19.43860454

	213
	4
	-
	C
	SDA
	Self
	Control
	2.945243113
	9.982410657
	20.23185669

	214
	4
	-
	D
	SDA
	Self
	Control
	2.638937829
	9.424777961
	21.0408168

	215
	4
	-
	E
	SDA
	Self
	Control
	2.638937829
	10.55575132
	21.86548487

	216
	5
	-
	A
	SDA
	Self
	Control
	6.87223393
	17.15309589
	30.97610356

	217
	5
	-
	B
	SDA
	Self
	Control
	6.87223393
	17.89922414
	32.98672286

	218
	5
	-
	C
	SDA
	Self
	Control
	7.351326809
	17.89922414
	31.97355923

	219
	5
	-
	D
	SDA
	Self
	Control
	7.351326809
	17.15309589
	30.97610356

	220
	5
	-
	E
	SDA
	Self
	Control
	7.351326809
	19.43860454
	35.06017401

	221
	1
	-
	A
	QP
	Self
	Control
	0.306305284
	0.753982237
	1.130973355

	222
	1
	-
	B
	QP
	Self
	Control
	0.188495559
	0.753982237
	1.130973355

	223
	1
	-
	C
	QP
	Self
	Control
	0.306305284
	0.753982237
	1.343030859

	224
	1
	-
	D
	QP
	Self
	Control
	0.306305284
	0.934623814
	1.343030859

	225
	1
	-
	E
	QP
	Self
	Control
	0.306305284
	1.130973355
	1.814269757

	226
	2
	-
	A
	QP
	Self
	Control
	0.589048623
	0.934623814
	1.570796327

	227
	2
	-
	B
	QP
	Self
	Control
	0.589048623
	1.130973355
	1.814269757

	228
	2
	-
	C
	QP
	Self
	Control
	0.589048623
	1.130973355
	1.343030859

	229
	2
	-
	D
	QP
	Self
	Control
	0.589048623
	0.934623814
	1.130973355

	230
	2
	-
	E
	QP
	Self
	Control
	0.934623814
	1.570796327
	1.814269757

	231
	3
	-
	A
	QP
	Self
	Control
	5.96117206
	13.00619359
	21.0408168

	232
	3
	-
	B
	QP
	Self
	Control
	5.96117206
	13.00619359
	21.0408168

	233
	3
	-
	C
	QP
	Self
	Control
	4.32754388
	13.00619359
	21.0408168

	234
	3
	-
	D
	QP
	Self
	Control
	5.112942044
	13.00619359
	21.0408168

	235
	3
	-
	E
	QP
	Self
	Control
	5.52920307
	13.65807406
	23.5619449

	236
	4
	-
	A
	QP
	Self
	Control
	5.112942044
	9.424777961
	15.70796327

	237
	4
	-
	B
	QP
	Self
	Control
	3.26725636
	7.351326809
	9.424777961

	238
	4
	-
	C
	QP
	Self
	Control
	4.71238898
	9.424777961
	13.00619359

	239
	4
	-
	D
	QP
	Self
	Control
	4.32754388
	9.424777961
	16.4226756

	240
	4
	-
	E
	QP
	Self
	Control
	2.945243113
	7.351326809
	12.37002107

	241
	5
	-
	A
	QP
	Self
	Control
	14.3256625
	38.28816047
	OVERGROWN

	242
	5
	-
	B
	QP
	Self
	Control
	15.0089589
	38.28816047
	OVERGROWN

	243
	5
	-
	C
	QP
	Self
	Control
	15.0089589
	38.28816047
	OVERGROWN

	244
	5
	-
	D
	QP
	Self
	Control
	15.0089589
	38.28816047
	OVERGROWN

	245
	5
	-
	E
	QP
	Self
	Control
	14.3256625
	36.12046153
	OVERGROWN

	246
	1
	-
	A
	QP+SDA
	Self
	Control
	0.589048623
	1.343030859
	1.343030859

	247
	1
	-
	B
	QP+SDA
	Self
	Control
	0.306305284
	0.753982237
	1.130973355

	248
	1
	-
	C
	QP+SDA
	Self
	Control
	0.306305284
	0.934623814
	1.570796327

	249
	1
	-
	D
	QP+SDA
	Self
	Control
	0.306305284
	0.753982237
	1.570796327

	250
	1
	-
	E
	QP+SDA
	Self
	Control
	0.306305284
	0.934623814
	1.570796327

	251
	2
	-
	A
	QP+SDA
	Self
	Control
	0.439822972
	0.934623814
	1.343030859

	252
	2
	-
	B
	QP+SDA
	Self
	Control
	0.306305284
	0.934623814
	1.343030859

	253
	2
	-
	C
	QP+SDA
	Self
	Control
	0.439822972
	1.130973355
	1.570796327

	254
	2
	-
	D
	QP+SDA
	Self
	Control
	0.306305284
	0.753982237
	1.343030859

	255
	2
	-
	E
	QP+SDA
	Self
	Control
	0.589048623
	1.130973355
	1.343030859

	256
	3
	-
	A
	QP+SDA
	Self
	Control
	2.073451151
	4.71238898
	6.87223393

	257
	3
	-
	B
	QP+SDA
	Self
	Control
	2.638937829
	4.71238898
	6.408849013

	258
	3
	-
	C
	QP+SDA
	Self
	Control
	2.945243113
	4.71238898
	6.408849013

	259
	3
	-
	D
	QP+SDA
	Self
	Control
	2.638937829
	4.32754388
	5.96117206

	260
	3
	-
	E
	QP+SDA
	Self
	Control
	2.348340509
	4.32754388
	5.96117206

	261
	4
	-
	A
	QP+SDA
	Self
	Control
	3.60497757
	9.424777961
	14.3256625

	262
	4
	-
	B
	QP+SDA
	Self
	Control
	2.945243113
	7.846127652
	12.37002107

	263
	4
	-
	C
	QP+SDA
	Self
	Control
	5.112942044
	9.424777961
	14.3256625

	264
	4
	-
	D
	QP+SDA
	Self
	Control
	4.32754388
	8.882853228
	13.65807406

	265
	4
	-
	E
	QP+SDA
	Self
	Control
	4.71238898
	9.424777961
	12.37002107

	266
	5
	-
	A
	QP+SDA
	Self
	Control
	7.846127652
	25.32123679
	43.98229715

	267
	5
	-
	B
	QP+SDA
	Self
	Control
	8.356636459
	21.0408168
	38.28816047

	268
	5
	-
	C
	QP+SDA
	Self
	Control
	7.846127652
	27.14336053
	43.98229715

	269
	5
	-
	D
	QP+SDA
	Self
	Control
	8.356636459
	23.5619449
	38.28816047

	270
	5
	-
	E
	QP+SDA
	Self
	Control
	7.846127652
	23.5619449
	39.39557188

	271
	1
	-
	A
	CH
	Self
	Control
	0.439822972
	0.589048623
	1.343030859

	272
	1
	-
	B
	CH
	Self
	Control
	0.753982237
	1.130973355
	2.348340509

	273
	1
	-
	C
	CH
	Self
	Control
	0.188495559
	0.589048623
	0.934623814

	274
	1
	-
	D
	CH
	Self
	Control
	0.086393798
	0.589048623
	1.343030859

	275
	1
	-
	E
	CH
	Self
	Control
	0.306305284
	0.753982237
	1.814269757

	276
	2
	-
	A
	CH
	Self
	Control
	1.130973355
	1.343030859
	1.814269757

	277
	2
	-
	B
	CH
	Self
	Control
	0.306305284
	1.130973355
	1.570796327

	278
	2
	-
	C
	CH
	Self
	Control
	0.188495559
	0.934623814
	1.343030859

	279
	2
	-
	D
	CH
	Self
	Control
	0.439822972
	0.934623814
	1.343030859

	280
	2
	-
	E
	CH
	Self
	Control
	0.589048623
	1.130973355
	1.570796327

	281
	3
	-
	A
	CH
	Self
	Control
	3.958406744
	11.14479994
	18.66106036

	282
	3
	-
	B
	CH
	Self
	Control
	3.958406744
	11.14479994
	19.43860454

	283
	3
	-
	C
	CH
	Self
	Control
	3.60497757
	9.982410657
	16.4226756

	284
	3
	-
	D
	CH
	Self
	Control
	3.958406744
	9.982410657
	17.89922414

	285
	3
	-
	E
	CH
	Self
	Control
	3.958406744
	11.14479994
	19.43860454

	286
	4
	-
	A
	CH
	Self
	Control
	10.55575132
	28.07798434
	OVERGROWN

	287
	4
	-
	B
	CH
	Self
	Control
	8.356636459
	28.07798434
	OVERGROWN

	288
	4
	-
	C
	CH
	Self
	Control
	9.424777961
	29.02831612
	OVERGROWN

	289
	4
	-
	D
	CH
	Self
	Control
	9.424777961
	28.07798434
	OVERGROWN

	290
	4
	-
	E
	CH
	Self
	Control
	7.846127652
	28.07798434
	OVERGROWN

	291
	5
	-
	A
	CH
	Self
	Control
	12.37002107
	32.98672286
	OVERGROWN

	292
	5
	-
	B
	CH
	Self
	Control
	12.37002107
	30.97610356
	OVERGROWN

	293
	5
	-
	C
	CH
	Self
	Control
	11.74955652
	32.98672286
	OVERGROWN

	294
	5
	-
	D
	CH
	Self
	Control
	12.37002107
	30.97610356
	OVERGROWN

	295
	5
	-
	E
	CH
	Self
	Control
	11.74955652
	30.97610356
	OVERGROWN

	296
	1
	2
	A
	SDA
	Competition
	S1
	0.306305284
	0.753982237
	1.814269757

	297
	1
	2
	B
	SDA
	Competition
	S1
	0.439822972
	0.934623814
	0.934623814

	298
	1
	2
	C
	SDA
	Competition
	S1
	0.439822972
	0.934623814
	1.570796327

	299
	1
	2
	D
	SDA
	Competition
	S1
	0.439822972
	0.934623814
	1.343030859

	300
	1
	2
	A
	QP
	Competition
	S1
	0.439822972
	0.589048623
	Sporulation

	301
	1
	2
	B
	QP
	Competition
	S1
	0.439822972
	0.589048623
	Sporulation

	302
	1
	2
	C
	QP
	Competition
	S1
	0.306305284
	0.589048623
	Sporulation

	303
	1
	2
	D
	QP
	Competition
	S1
	0.306305284
	0.589048623
	Sporulation

	304
	1
	2
	E
	QP
	Competition
	S1
	0.439822972
	0.589048623
	Sporulation

	305
	1
	2
	A
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	Sporulation

	306
	1
	2
	B
	QP+SDA
	Competition
	S1
	0.439822972
	0.934623814
	Sporulation

	307
	1
	2
	C
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	Sporulation

	308
	1
	2
	D
	QP+SDA
	Competition
	S1
	0.439822972
	0.934623814
	Sporulation

	309
	1
	2
	E
	QP+SDA
	Competition
	S1
	0.589048623
	0.589048623
	Sporulation

	310
	1
	2
	A
	CH
	Competition
	S1
	0.188495559
	0.439822972
	Sporulation

	311
	1
	2
	B
	CH
	Competition
	S1
	0.306305284
	0.589048623
	Sporulation

	312
	1
	2
	C
	CH
	Competition
	S1
	0.439822972
	0.589048623
	Sporulation

	313
	1
	2
	D
	CH
	Competition
	S1
	0.306305284
	0.439822972
	Sporulation

	314
	1
	2
	E
	CH
	Competition
	S1
	0.306305284
	0.589048623
	Sporulation

	315
	1
	2
	A
	SDA
	Competition
	S2
	0.753982237
	1.130973355
	2.073451151

	316
	1
	2
	B
	SDA
	Competition
	S2
	0.753982237
	1.130973355
	2.073451151

	317
	1
	2
	C
	SDA
	Competition
	S2
	0.589048623
	1.343030859
	1.814269757

	318
	1
	2
	D
	SDA
	Competition
	S2
	0.589048623
	1.343030859
	2.348340509

	319
	1
	2
	A
	QP
	Competition
	S2
	0.439822972
	0.753982237
	Sporulation

	320
	1
	2
	B
	QP
	Competition
	S2
	0.439822972
	0.934623814
	Sporulation

	321
	1
	2
	C
	QP
	Competition
	S2
	0.439822972
	0.934623814
	Sporulation

	322
	1
	2
	D
	QP
	Competition
	S2
	0.306305284
	0.753982237
	Sporulation

	323
	1
	2
	E
	QP
	Competition
	S2
	0.439822972
	0.753982237
	Sporulation

	324
	1
	2
	A
	QP+SDA
	Competition
	S2
	0.439822972
	1.130973355
	1.343030859

	325
	1
	2
	B
	QP+SDA
	Competition
	S2
	0.589048623
	1.130973355
	1.570796327

	326
	1
	2
	C
	QP+SDA
	Competition
	S2
	0.589048623
	1.130973355
	1.814269757

	327
	1
	2
	D
	QP+SDA
	Competition
	S2
	0.589048623
	0.934623814
	1.570796327

	328
	1
	2
	E
	QP+SDA
	Competition
	S2
	0.439822972
	0.934623814
	1.570796327

	329
	1
	2
	A
	CH
	Competition
	S2
	0.439822972
	0.589048623
	1.130973355

	330
	1
	2
	B
	CH
	Competition
	S2
	0.306305284
	0.589048623
	0.934623814

	331
	1
	2
	C
	CH
	Competition
	S2
	0.439822972
	0.589048623
	1.343030859

	332
	1
	2
	D
	CH
	Competition
	S2
	0.306305284
	0.753982237
	1.343030859

	333
	1
	2
	E
	CH
	Competition
	S2
	0.439822972
	0.934623814
	1.130973355

	334
	1
	3
	A
	SDA
	Competition
	S1
	0.306305284
	0.753982237
	1.130973355

	335
	1
	3
	B
	SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.934623814

	336
	1
	3
	C
	SDA
	Competition
	S1
	0.306305284
	1.130973355
	1.343030859

	337
	1
	3
	D
	SDA
	Competition
	S1
	0.439822972
	0.934623814
	1.343030859

	338
	1
	3
	E
	SDA
	Competition
	S1
	0.306305284
	0.934623814
	0.934623814

	339
	1
	3
	A
	QP
	Competition
	S1
	0.306305284
	0.589048623
	0.934623814

	340
	1
	3
	C
	QP
	Competition
	S1
	0.306305284
	0.753982237
	0.753982237

	341
	1
	3
	E
	QP
	Competition
	S1
	0.439822972
	0.753982237
	1.343030859

	342
	1
	3
	A
	QP+SDA
	Competition
	S1
	0.306305284
	0.589048623
	0.934623814

	343
	1
	3
	B
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	1.130973355

	344
	1
	3
	C
	QP+SDA
	Competition
	S1
	0.439822972
	0.753982237
	0.934623814

	345
	1
	3
	D
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.753982237

	346
	1
	3
	E
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	1.570796327

	347
	1
	3
	A
	CH
	Competition
	S1
	0.306305284
	0.753982237
	0.934623814

	348
	1
	3
	B
	CH
	Competition
	S1
	0.306305284
	0.589048623
	0.753982237

	349
	1
	3
	C
	CH
	Competition
	S1
	0.306305284
	0.753982237
	0.753982237

	350
	1
	3
	D
	CH
	Competition
	S1
	0.188495559
	0.589048623
	0.934623814

	351
	1
	3
	E
	CH
	Competition
	S1
	0.188495559
	0.753982237
	0.753982237

	352
	1
	3
	A
	SDA
	Competition
	S3
	0.589048623
	1.814269757
	2.945243113

	353
	1
	3
	B
	SDA
	Competition
	S3
	0.753982237
	2.073451151
	2.945243113

	354
	1
	3
	C
	SDA
	Competition
	S3
	0.753982237
	2.073451151
	2.945243113

	355
	1
	3
	D
	SDA
	Competition
	S3
	0.934623814
	2.073451151
	3.26725636

	356
	1
	3
	E
	SDA
	Competition
	S3
	0.753982237
	2.073451151
	3.26725636

	357
	1
	3
	A
	QP
	Competition
	S3
	2.945243113
	9.424777961
	15.70796327

	358
	1
	3
	C
	QP
	Competition
	S3
	2.945243113
	10.55575132
	14.3256625

	359
	1
	3
	E
	QP
	Competition
	S3
	3.26725636
	9.982410657
	17.89922414

	360
	1
	3
	A
	QP+SDA
	Competition
	S3
	1.570796327
	4.32754388
	4.32754388

	361
	1
	3
	B
	QP+SDA
	Competition
	S3
	1.130973355
	3.60497757
	4.71238898

	362
	1
	3
	C
	QP+SDA
	Competition
	S3
	2.638937829
	3.60497757
	5.112942044

	363
	1
	3
	D
	QP+SDA
	Competition
	S3
	1.570796327
	3.958406744
	5.52920307

	364
	1
	3
	E
	QP+SDA
	Competition
	S3
	1.570796327
	3.26725636
	4.71238898

	365
	1
	3
	A
	CH
	Competition
	S3
	1.814269757
	6.87223393
	12.37002107

	366
	1
	3
	B
	CH
	Competition
	S3
	2.073451151
	7.846127652
	13.65807406

	367
	1
	3
	C
	CH
	Competition
	S3
	2.073451151
	6.87223393
	13.00619359

	368
	1
	3
	D
	CH
	Competition
	S3
	1.814269757
	6.87223393
	12.37002107

	369
	1
	3
	E
	CH
	Competition
	S3
	2.073451151
	6.87223393
	13.00619359

	370
	1
	4
	 
	SDA
	Competition
	S1
	0.934623814
	1.130973355
	1.343030859

	371
	1
	4
	 
	SDA
	Competition
	S1
	0.306305284
	1.570796327
	2.945243113

	372
	1
	4
	 
	SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.934623814

	373
	1
	4
	 
	SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.934623814

	374
	1
	4
	 
	SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.934623814

	375
	1
	4
	 
	QP
	Competition
	S1
	0.306305284
	0.589048623
	0.934623814

	376
	1
	4
	 
	QP
	Competition
	S1
	0.306305284
	0.589048623
	0.589048623

	377
	1
	4
	 
	QP
	Competition
	S1
	0.306305284
	0.589048623
	0.589048623

	378
	1
	4
	 
	QP
	Competition
	S1
	0.306305284
	0.439822972
	0.439822972

	379
	1
	4
	 
	QP
	Competition
	S1
	0.306305284
	0.439822972
	0.439822972

	380
	1
	4
	 
	QP+SDA
	Competition
	S1
	0.439822971
	0.934623814
	1.130973355

	381
	1
	4
	 
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.934623814

	382
	1
	4
	 
	QP+SDA
	Competition
	S1
	0.306305284
	0.934623814
	1.130973355

	383
	1
	4
	 
	QP+SDA
	Competition
	S1
	0.306305284
	0.934623814
	1.130973355

	384
	1
	4
	 
	QP+SDA
	Competition
	S1
	0.306305284
	1.130973355
	1.130973355

	385
	1
	4
	 
	CH
	Competition
	S1
	0.188495559
	0.306305284
	0.306305284

	386
	1
	4
	 
	CH
	Competition
	S1
	0.188495559
	0.306305284
	0.306305284

	387
	1
	4
	 
	CH
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	388
	1
	4
	 
	CH
	Competition
	S1
	0.306305284
	0.439822972
	0.439822972

	389
	1
	4
	 
	CH
	Competition
	S1
	0.306305284
	0.439822972
	0.439822972

	390
	1
	4
	 
	SDA
	Competition
	S4
	2.073451151
	8.882853228
	17.89922414

	391
	1
	4
	 
	SDA
	Competition
	S4
	1.570796327
	5.52920307
	15.0089589

	392
	1
	4
	 
	SDA
	Competition
	S4
	1.570796327
	5.96117206
	15.70796327

	393
	1
	4
	 
	SDA
	Competition
	S4
	1.814269757
	6.87223393
	17.15309589

	394
	1
	4
	 
	SDA
	Competition
	S4
	1.814269757
	7.846127652
	17.89922414

	395
	1
	4
	 
	QP
	Competition
	S4
	1.814269757
	5.96117206
	12.37002107

	396
	1
	4
	 
	QP
	Competition
	S4
	2.073451151
	5.96117206
	11.14479994

	397
	1
	4
	 
	QP
	Competition
	S4
	0.934623814
	5.96117206
	12.37002107

	398
	1
	4
	 
	QP
	Competition
	S4
	2.348340509
	6.87223393
	12.37002107

	399
	1
	4
	 
	QP
	Competition
	S4
	2.638937829
	6.87223393
	12.37002107

	400
	1
	4
	 
	QP+SDA
	Competition
	S4
	1.343030859
	7.846127652
	13.65807406

	401
	1
	4
	 
	QP+SDA
	Competition
	S4
	2.073451151
	9.982410657
	12.37002107

	402
	1
	4
	 
	QP+SDA
	Competition
	S4
	2.348340509
	7.846127652
	15.70796327

	403
	1
	4
	 
	QP+SDA
	Competition
	S4
	2.073451151
	8.882853228
	16.4226756

	404
	1
	4
	 
	QP+SDA
	Competition
	S4
	2.073451151
	9.424777961
	17.15309589

	405
	1
	4
	 
	CH
	Competition
	S4
	5.52920307
	21.86548487
	28.07798434

	406
	1
	4
	 
	CH
	Competition
	S4
	6.87223393
	25.32123679
	28.07798434

	407
	1
	4
	 
	CH
	Competition
	S4
	5.112942044
	23.5619449
	28.07798434

	408
	1
	4
	 
	CH
	Competition
	S4
	4.71238898
	25.32123679
	28.07798434

	409
	1
	4
	 
	CH
	Competition
	S4
	6.87223393
	25.32123679
	28.07798434

	410
	1
	5
	A
	SDA
	Competition
	S1
	0.306305284
	0.934623814
	1.130973355

	411
	1
	5
	B
	SDA
	Competition
	S1
	0.306305284
	0.934623814
	1.130973355

	412
	1
	5
	C
	SDA
	Competition
	S1
	0.306305284
	1.130973355
	1.130973355

	413
	1
	5
	D
	SDA
	Competition
	S1
	0.306305284
	0.589048623
	0.589048623

	414
	1
	5
	E
	SDA
	Competition
	S1
	0.306305284
	0.934623814
	0.934623814

	415
	1
	5
	A
	QP
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	416
	1
	5
	B
	QP
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	417
	1
	5
	C
	QP
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	418
	1
	5
	D
	QP
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	419
	1
	5
	E
	QP
	Competition
	S1
	0.086393798
	0.188495559
	0.306305284

	420
	1
	5
	A
	QP+SDA
	Competition
	S1
	0.306305284
	0.934623814
	0.934623814

	421
	1
	5
	B
	QP+SDA
	Competition
	S1
	0.306305284
	0.934623814
	0.934623814

	422
	1
	5
	C
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.753982237

	423
	1
	5
	D
	QP+SDA
	Competition
	S1
	0.306305284
	0.753982237
	0.753982237

	424
	1
	5
	E
	QP+SDA
	Competition
	S1
	0.306305284
	0.439822972
	0.439822972

	425
	1
	5
	A
	CH
	Competition
	S1
	0.086393798
	0.439822972
	0.439822972

	426
	1
	5
	B
	CH
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	427
	1
	5
	C
	CH
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	428
	1
	5
	D
	CH
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	429
	1
	5
	E
	CH
	Competition
	S1
	0.086393798
	0.306305284
	0.306305284

	430
	1
	5
	A
	SDA
	Competition
	S5
	3.26725636
	11.14479994
	17.89922414

	431
	1
	5
	B
	SDA
	Competition
	S5
	3.26725636
	11.74955652
	19.43860454

	432
	1
	5
	C
	SDA
	Competition
	S5
	3.26725636
	10.55575132
	17.89922414

	433
	1
	5
	D
	SDA
	Competition
	S5
	3.60497757
	10.55575132
	19.43860454

	434
	1
	5
	E
	SDA
	Competition
	S5
	3.958406744
	10.55575132
	19.43860454

	435
	1
	5
	A
	QP
	Competition
	S5
	8.882853228
	22.7058609
	35.06017401

	436
	1
	5
	B
	QP
	Competition
	S5
	8.882853228
	24.43373686
	38.28816047

	437
	1
	5
	C
	QP
	Competition
	S5
	10.55575132
	0.439822972
	40.51869125

	438
	1
	5
	D
	QP
	Competition
	S5
	9.982410657
	26.22444468
	43.98229715

	439
	1
	5
	E
	QP
	Competition
	S5
	9.982410657
	23.5619449
	28.07798434

	440
	1
	5
	A
	QP+SDA
	Competition
	S5
	3.26725636
	8.882853228
	17.89922414

	441
	1
	5
	B
	QP+SDA
	Competition
	S5
	3.26725636
	8.882853228
	17.89922414

	442
	1
	5
	C
	QP+SDA
	Competition
	S5
	3.26725636
	10.55575132
	19.43860454

	443
	1
	5
	D
	QP+SDA
	Competition
	S5
	4.32754388
	9.982410657
	17.89922414

	444
	1
	5
	E
	QP+SDA
	Competition
	S5
	3.60497757
	8.882853228
	28.07798434

	445
	1
	5
	A
	CH
	Competition
	S5
	6.87223393
	21.0408168
	38.28816047

	446
	1
	5
	B
	CH
	Competition
	S5
	6.87223393
	21.0408168
	38.28816047

	447
	1
	5
	C
	CH
	Competition
	S5
	6.408849013
	19.43860454
	38.28816047

	448
	1
	5
	D
	CH
	Competition
	S5
	5.96117206
	16.4226756
	28.07798434

	449
	1
	5
	E
	CH
	Competition
	S5
	6.87223393
	19.43860454
	38.28816047

	450
	2
	3
	A
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.638937829

	451
	2
	3
	B
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.348340509

	452
	2
	3
	C
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.638937829

	453
	2
	3
	D
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.348340509

	454
	2
	3
	E
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.638937829

	455
	2
	3
	A
	QP
	Competition
	S2
	0.306305284
	0.753982237
	1.343030859

	456
	2
	3
	B
	QP
	Competition
	S2
	0.306305284
	0.934623814
	1.570796327

	457
	2
	3
	C
	QP
	Competition
	S2
	0.188495559
	1.130973355
	1.570796327

	458
	2
	3
	D
	QP
	Competition
	S2
	0.439822972
	0.934623814
	1.343030859

	459
	2
	3
	E
	QP
	Competition
	S2
	0.439822972
	1.130973355
	1.570796327

	460
	2
	3
	A
	QP+SDA
	Competition
	S2
	0.439822972
	1.343030859
	2.073451151

	461
	2
	3
	B
	QP+SDA
	Competition
	S2
	0.589048623
	1.343030859
	2.073451151

	462
	2
	3
	C
	QP+SDA
	Competition
	S2
	0.589048623
	1.130973355
	1.570796327

	463
	2
	3
	D
	QP+SDA
	Competition
	S2
	0.589048623
	1.130973355
	1.570796327

	464
	2
	3
	E
	QP+SDA
	Competition
	S2
	0.589048623
	1.343030859
	1.814269757

	465
	2
	3
	A
	CH
	Competition
	S2
	0.439822972
	1.130973355
	1.814269757

	466
	2
	3
	B
	CH
	Competition
	S2
	0.306305284
	1.130973355
	2.073451151

	467
	2
	3
	C
	CH
	Competition
	S2
	0.306305284
	1.130973355
	1.814269757

	468
	2
	3
	D
	CH
	Competition
	S2
	0.439822972
	1.130973355
	1.343030859

	469
	2
	3
	E
	CH
	Competition
	S2
	0.439822972
	0.934623814
	1.343030859

	470
	2
	3
	A
	SDA
	Competition
	S3
	0.753982237
	2.073451151
	2.945243113

	471
	2
	3
	B
	SDA
	Competition
	S3
	0.934623814
	2.073451151
	3.26725636

	472
	2
	3
	C
	SDA
	Competition
	S3
	0.753982237
	2.073451151
	2.945243113

	473
	2
	3
	D
	SDA
	Competition
	S3
	0.753982237
	1.814269757
	2.638937829

	474
	2
	3
	E
	SDA
	Competition
	S3
	0.934623814
	2.073451151
	3.26725636

	475
	2
	3
	A
	QP
	Competition
	S3
	3.60497757
	9.424777961
	16.4226756

	476
	2
	3
	B
	QP
	Competition
	S3
	3.958406744
	8.356636459
	16.4226756

	477
	2
	3
	C
	QP
	Competition
	S3
	3.60497757
	9.424777961
	15.70796327

	478
	2
	3
	D
	QP
	Competition
	S3
	3.26725636
	9.424777961
	17.15309589

	479
	2
	3
	E
	QP
	Competition
	S3
	3.60497757
	8.882853228
	16.4226756

	480
	2
	3
	A
	QP+SDA
	Competition
	S3
	1.570796327
	3.958406744
	4.71238898

	481
	2
	3
	B
	QP+SDA
	Competition
	S3
	1.570796327
	3.958406744
	4.71238898

	482
	2
	3
	C
	QP+SDA
	Competition
	S3
	1.814269757
	3.958406744
	4.71238898

	483
	2
	3
	D
	QP+SDA
	Competition
	S3
	1.814269757
	3.958406744
	5.52920307

	484
	2
	3
	E
	QP+SDA
	Competition
	S3
	2.638937829
	4.71238898
	6.87223393

	485
	2
	3
	A
	CH
	Competition
	S3
	2.945243113
	7.351326809
	13.65807406

	486
	2
	3
	B
	CH
	Competition
	S3
	2.638937829
	7.351326809
	13.65807406

	487
	2
	3
	C
	CH
	Competition
	S3
	2.638937829
	6.87223393
	13.65807406

	488
	2
	3
	D
	CH
	Competition
	S3
	2.638937829
	6.87223393
	12.37002107

	489
	2
	3
	E
	CH
	Competition
	S3
	2.945243113
	6.87223393
	13.00619359

	490
	2
	4
	A
	SDA
	Competition
	S2
	0.753982237
	1.570796327
	2.348340509

	491
	2
	4
	B
	SDA
	Competition
	S2
	0.439822972
	1.343030859
	2.073451151

	492
	2
	4
	C
	SDA
	Competition
	S2
	0.589048623
	1.814269757
	2.638937829

	493
	2
	4
	D
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.348340509

	494
	2
	4
	E
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.638937829

	495
	2
	4
	A
	QP
	Competition
	S2
	0.439822972
	0.934623814
	1.343030859

	496
	2
	4
	B
	QP
	Competition
	S2
	0.439822972
	0.934623814
	1.343030859

	497
	2
	4
	C
	QP
	Competition
	S2
	0.589048623
	1.130973355
	1.343030859

	498
	2
	4
	D
	QP
	Competition
	S2
	0.589048623
	0.934623814
	1.343030859

	499
	2
	4
	E
	QP
	Competition
	S2
	0.439822972
	0.753982237
	1.343030859

	500
	2
	4
	A
	QP+SDA
	Competition
	S2
	0.589048623
	1.343030859
	2.638937829

	501
	2
	4
	B
	QP+SDA
	Competition
	S2
	0.753982237
	1.570796327
	2.073451151

	502
	2
	4
	C
	QP+SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.073451151

	503
	2
	4
	D
	QP+SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.073451151

	504
	2
	4
	E
	QP+SDA
	Competition
	S2
	0.589048623
	1.814269757
	2.073451151

	505
	2
	4
	A
	CH
	Competition
	S2
	0.439822972
	1.130973355
	OVERGROWN

	506
	2
	4
	B
	CH
	Competition
	S2
	0.439822972
	1.130973355
	OVERGROWN

	507
	2
	4
	C
	CH
	Competition
	S2
	0.439822972
	1.130973355
	OVERGROWN

	508
	2
	4
	D
	CH
	Competition
	S2
	0.589048623
	1.130973355
	OVERGROWN

	509
	2
	4
	E
	CH
	Competition
	S2
	0.439822972
	0.934623814
	OVERGROWN

	510
	2
	4
	A
	SDA
	Competition
	S4
	4.71238898
	13.65807406
	24.43373686

	511
	2
	4
	B
	SDA
	Competition
	S4
	3.60497757
	13.00619359
	24.43373686

	512
	2
	4
	C
	SDA
	Competition
	S4
	3.26725636
	13.00619359
	24.43373686

	513
	2
	4
	D
	SDA
	Competition
	S4
	5.112942044
	13.65807406
	26.22444468

	514
	2
	4
	E
	SDA
	Competition
	S4
	3.958406744
	13.00619359
	25.32123679

	515
	2
	4
	A
	QP
	Competition
	S4
	5.112942044
	11.74955652
	21.86548487

	516
	2
	4
	B
	QP
	Competition
	S4
	5.52920307
	11.74955652
	20.23185669

	517
	2
	4
	C
	QP
	Competition
	S4
	5.52920307
	13.65807406
	21.0408168

	518
	2
	4
	D
	QP
	Competition
	S4
	5.52920307
	13.65807406
	21.86548487

	519
	2
	4
	E
	QP
	Competition
	S4
	5.96117206
	13.00619359
	21.86548487

	520
	2
	4
	A
	QP+SDA
	Competition
	S4
	8.356636459
	17.89922414
	25.13274123

	521
	2
	4
	B
	QP+SDA
	Competition
	S4
	6.87223393
	16.4226756
	22.83152461

	522
	2
	4
	C
	QP+SDA
	Competition
	S4
	7.351326809
	17.15309589
	23.23207767

	523
	2
	4
	D
	QP+SDA
	Competition
	S4
	7.351326809
	16.4226756
	23.4755511

	524
	2
	4
	E
	QP+SDA
	Competition
	S4
	7.846127652
	17.15309589
	24.55940057

	525
	2
	4
	A
	CH
	Competition
	S4
	15.0089589
	38.28816047
	OVERGROWN

	526
	2
	4
	B
	CH
	Competition
	S4
	15.0089589
	38.28816047
	OVERGROWN

	527
	2
	4
	C
	CH
	Competition
	S4
	14.3256625
	36.12046153
	OVERGROWN

	528
	2
	4
	D
	CH
	Competition
	S4
	14.3256625
	37.19645702
	OVERGROWN

	529
	2
	4
	E
	CH
	Competition
	S4
	14.3256625
	37.19645702
	OVERGROWN

	530
	2
	5
	A
	SDA
	Competition
	S2
	0.589048623
	1.343030859
	2.348340509

	531
	2
	5
	B
	SDA
	Competition
	S2
	0.589048623
	1.343030859
	2.945243113

	532
	2
	5
	C
	SDA
	Competition
	S2
	0.589048623
	1.343030859
	2.073451151

	533
	2
	5
	D
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.348340509

	534
	2
	5
	E
	SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.348340509

	535
	2
	5
	A
	QP
	Competition
	S2
	0.306305284
	0.753982237
	OVERGROWN

	536
	2
	5
	B
	QP
	Competition
	S2
	0.439822972
	0.934623814
	OVERGROWN

	537
	2
	5
	C
	QP
	Competition
	S2
	0.589048623
	0.934623814
	OVERGROWN

	538
	2
	5
	D
	QP
	Competition
	S2
	0.439822972
	0.753982237
	OVERGROWN

	539
	2
	5
	E
	QP
	Competition
	S2
	0.306305284
	0.934623814
	OVERGROWN

	540
	2
	5
	A
	QP+SDA
	Competition
	S2
	0.753982237
	1.570796327
	2.073451151

	541
	2
	5
	B
	QP+SDA
	Competition
	S2
	0.589048623
	1.570796327
	1.814269757

	542
	2
	5
	C
	QP+SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.348340509

	543
	2
	5
	D
	QP+SDA
	Competition
	S2
	0.589048623
	1.570796327
	2.348340509

	544
	2
	5
	A
	CH
	Competition
	S2
	0.306305284
	0.589048623
	OVERGROWN

	545
	2
	5
	B
	CH
	Competition
	S2
	0.439822972
	0.934623814
	OVERGROWN

	546
	2
	5
	C
	CH
	Competition
	S2
	0.306305284
	1.130973355
	OVERGROWN

	547
	2
	5
	D
	CH
	Competition
	S2
	0.439822972
	0.934623814
	OVERGROWN

	548
	2
	5
	E
	CH
	Competition
	S2
	0.439822972
	0.934623814
	OVERGROWN

	549
	2
	5
	A
	SDA
	Competition
	S5
	2.638937829
	11.14479994
	17.15309589

	550
	2
	5
	B
	SDA
	Competition
	S5
	3.958406744
	10.55575132
	21.86548487

	551
	2
	5
	C
	SDA
	Competition
	S5
	2.945243113
	9.424777961
	17.15309589

	552
	2
	5
	D
	SDA
	Competition
	S5
	2.945243113
	8.882853228
	17.15309589

	553
	2
	5
	E
	SDA
	Competition
	S5
	3.60497757
	9.424777961
	18.66106036

	554
	2
	5
	A
	QP
	Competition
	S5
	8.882853228
	25.32123679
	OVERGROWN

	555
	2
	5
	B
	QP
	Competition
	S5
	9.424777961
	25.32123679
	OVERGROWN

	556
	2
	5
	C
	QP
	Competition
	S5
	9.424777961
	25.32123679
	OVERGROWN

	557
	2
	5
	D
	QP
	Competition
	S5
	11.14479994
	29.02831612
	OVERGROWN

	558
	2
	5
	E
	QP
	Competition
	S5
	9.982410657
	25.32123679
	OVERGROWN

	559
	2
	5
	A
	QP+SDA
	Competition
	S5
	8.882853228
	22.7058609
	38.28816047

	560
	2
	5
	B
	QP+SDA
	Competition
	S5
	3.958406744
	10.55575132
	22.7058609

	561
	2
	5
	C
	QP+SDA
	Competition
	S5
	3.958406744
	13.00619359
	27.14336053

	562
	2
	5
	D
	QP+SDA
	Competition
	S5
	6.87223393
	12.37002107
	31.97355923

	563
	2
	5
	A
	CH
	Competition
	S5
	6.87223393
	19.43860454
	OVERGROWN

	564
	2
	5
	B
	CH
	Competition
	S5
	8.356636459
	23.5619449
	OVERGROWN

	565
	2
	5
	C
	CH
	Competition
	S5
	8.356636459
	23.5619449
	OVERGROWN

	566
	2
	5
	D
	CH
	Competition
	S5
	7.846127652
	21.86548487
	OVERGROWN

	567
	2
	5
	E
	CH
	Competition
	S5
	8.356636459
	23.5619449
	OVERGROWN

	568
	3
	4
	A
	SDA
	Competition
	S3
	0.589048623
	1.343030859
	2.348340509

	569
	3
	4
	B
	SDA
	Competition
	S3
	0.934623814
	1.814269757
	2.945243113

	570
	3
	4
	C
	SDA
	Competition
	S3
	0.753982237
	1.814269757
	2.945243113

	571
	3
	4
	D
	SDA
	Competition
	S3
	0.753982237
	1.570796327
	2.945243113

	572
	3
	4
	E
	SDA
	Competition
	S3
	0.753982237
	1.343030859
	2.638937829

	573
	3
	4
	A
	QP
	Competition
	S3
	3.60497757
	9.424777961
	OVERGROWN

	574
	3
	4
	B
	QP
	Competition
	S3
	3.60497757
	9.424777961
	OVERGROWN

	575
	3
	4
	C
	QP
	Competition
	S3
	2.945243113
	8.882853228
	OVERGROWN

	576
	3
	4
	D
	QP
	Competition
	S3
	3.60497757
	9.424777961
	OVERGROWN

	577
	3
	4
	E
	QP
	Competition
	S3
	3.60497757
	8.882853228
	OVERGROWN

	578
	3
	4
	A
	QP+SDA
	Competition
	S3
	1.570796327
	3.60497757
	5.112942044

	579
	3
	4
	B
	QP+SDA
	Competition
	S3
	1.570796327
	3.26725636
	5.112942044

	580
	3
	4
	C
	QP+SDA
	Competition
	S3
	1.570796327
	3.60497757
	5.52920307

	581
	3
	4
	D
	QP+SDA
	Competition
	S3
	1.343030859
	2.945243113
	4.71238898

	582
	3
	4
	E
	QP+SDA
	Competition
	S3
	1.570796327
	3.26725636
	5.112942044

	583
	3
	4
	A
	CH
	Competition
	S3
	2.073451151
	OVERGROWN
	OVERGROWN

	584
	3
	4
	B
	CH
	Competition
	S3
	2.073451151
	OVERGROWN
	OVERGROWN

	585
	3
	4
	C
	CH
	Competition
	S3
	2.073451151
	OVERGROWN
	OVERGROWN

	586
	3
	4
	D
	CH
	Competition
	S3
	2.348340509
	OVERGROWN
	OVERGROWN

	587
	3
	4
	E
	CH
	Competition
	S3
	2.348340509
	OVERGROWN
	OVERGROWN

	588
	3
	4
	A
	SDA
	Competition
	S4
	5.52920307
	13.65807406
	25.32123679

	589
	3
	4
	B
	SDA
	Competition
	S4
	5.52920307
	14.3256625
	24.43373686

	590
	3
	4
	C
	SDA
	Competition
	S4
	5.112942044
	13.65807406
	25.32123679

	591
	3
	4
	D
	SDA
	Competition
	S4
	5.52920307
	14.3256625
	25.32123679

	592
	3
	4
	E
	SDA
	Competition
	S4
	5.52920307
	13.65807406
	27.14336053

	593
	3
	4
	A
	QP
	Competition
	S4
	6.87223393
	12.37002107
	OVERGROWN

	594
	3
	4
	B
	QP
	Competition
	S4
	6.408849013
	12.37002107
	OVERGROWN

	595
	3
	4
	C
	QP
	Competition
	S4
	5.112942044
	11.74955652
	OVERGROWN

	596
	3
	4
	D
	QP
	Competition
	S4
	5.52920307
	12.37002107
	OVERGROWN

	597
	3
	4
	E
	QP
	Competition
	S4
	5.112942044
	11.74955652
	OVERGROWN

	598
	3
	4
	A
	QP+SDA
	Competition
	S4
	6.87223393
	15.0089589
	19.08517537

	599
	3
	4
	B
	QP+SDA
	Competition
	S4
	6.87223393
	14.3256625
	19.43860454

	600
	3
	4
	C
	QP+SDA
	Competition
	S4
	7.846127652
	17.15309589
	20.73451151

	601
	3
	4
	D
	QP+SDA
	Competition
	S4
	7.351326809
	15.70796327
	21.67698931

	602
	3
	4
	E
	QP+SDA
	Competition
	S4
	6.87223393
	16.4226756
	20.38893632

	603
	3
	4
	A
	CH
	Competition
	S4
	14.3256625
	OVERGROWN
	OVERGROWN

	604
	3
	4
	B
	CH
	Competition
	S4
	13.65807406
	OVERGROWN
	OVERGROWN

	605
	3
	4
	C
	CH
	Competition
	S4
	14.3256625
	OVERGROWN
	OVERGROWN

	606
	3
	4
	D
	CH
	Competition
	S4
	15.70796327
	OVERGROWN
	OVERGROWN

	607
	3
	4
	E
	CH
	Competition
	S4
	13.65807406
	OVERGROWN
	OVERGROWN

	608
	3
	5
	A
	SDA
	Competition
	S3
	0.934623814
	1.570796327
	2.638937829

	609
	3
	5
	B
	SDA
	Competition
	S3
	0.589048623
	1.814269757
	2.945243113

	610
	3
	5
	C
	SDA
	Competition
	S3
	0.589048623
	1.570796327
	2.348340509

	611
	3
	5
	D
	SDA
	Competition
	S3
	0.589048623
	1.570796327
	2.638937829

	612
	3
	5
	E
	SDA
	Competition
	S3
	0.753982237
	1.570796327
	2.945243113

	613
	3
	5
	A
	QP
	Competition
	S3
	2.638937829
	7.288494956
	OVERGROWN

	614
	3
	5
	B
	QP
	Competition
	S3
	2.945243113
	8.812167393
	OVERGROWN

	615
	3
	5
	C
	QP
	Competition
	S3
	3.26725636
	7.775441818
	OVERGROWN

	616
	3
	5
	D
	QP
	Competition
	S3
	2.945243113
	8.293804605
	OVERGROWN

	617
	3
	5
	E
	QP
	Competition
	S3
	3.26725636
	8.812167393
	OVERGROWN

	618
	3
	5
	A
	QP+SDA
	Competition
	S3
	1.570796327
	3.26725636
	4.71238898

	619
	3
	5
	B
	QP+SDA
	Competition
	S3
	1.570796327
	3.26725636
	4.71238898

	620
	3
	5
	C
	QP+SDA
	Competition
	S3
	1.570796327
	3.26725636
	4.71238898

	621
	3
	5
	D
	QP+SDA
	Competition
	S3
	1.570796327
	3.26725636
	4.71238898

	622
	3
	5
	E
	QP+SDA
	Competition
	S3
	1.814269757
	3.26725636
	4.71238898

	623
	3
	5
	A
	CH
	Competition
	S3
	2.348340509
	6.408849013
	OVERGROWN

	624
	3
	5
	B
	CH
	Competition
	S3
	2.073451151
	6.87223393
	OVERGROWN

	625
	3
	5
	C
	CH
	Competition
	S3
	2.348340509
	7.846127652
	OVERGROWN

	626
	3
	5
	D
	CH
	Competition
	S3
	2.073451151
	6.87223393
	OVERGROWN

	627
	3
	5
	E
	CH
	Competition
	S3
	2.073451151
	6.87223393
	OVERGROWN

	628
	3
	5
	A
	SDA
	Competition
	S5
	3.958406744
	11.74955652
	21.86548487

	629
	3
	5
	B
	SDA
	Competition
	S5
	3.958406744
	11.74955652
	21.86548487

	630
	3
	5
	C
	SDA
	Competition
	S5
	3.26725636
	10.55575132
	21.0408168

	631
	3
	5
	D
	SDA
	Competition
	S5
	3.958406744
	11.74955652
	21.86548487

	632
	3
	5
	E
	SDA
	Competition
	S5
	4.32754388
	12.37002107
	22.7058609

	633
	3
	5
	A
	QP
	Competition
	S5
	9.424777961
	OVERGROWN
	OVERGROWN

	634
	3
	5
	B
	QP
	Competition
	S5
	8.882853228
	OVERGROWN
	OVERGROWN

	635
	3
	5
	C
	QP
	Competition
	S5
	9.982410657
	OVERGROWN
	OVERGROWN

	636
	3
	5
	D
	QP
	Competition
	S5
	7.351326809
	OVERGROWN
	OVERGROWN

	637
	3
	5
	E
	QP
	Competition
	S5
	8.356636459
	OVERGROWN
	OVERGROWN

	638
	3
	5
	A
	QP+SDA
	Competition
	S5
	5.52920307
	17.89922414
	30.97610356

	639
	3
	5
	B
	QP+SDA
	Competition
	S5
	5.96117206
	17.15309589
	30.97610356

	640
	3
	5
	C
	QP+SDA
	Competition
	S5
	5.96117206
	17.15309589
	31.97355923

	641
	3
	5
	D
	QP+SDA
	Competition
	S5
	3.60497757
	9.982410657
	19.43860454

	642
	3
	5
	E
	QP+SDA
	Competition
	S5
	6.87223393
	19.43860454
	32.98672286

	643
	3
	5
	A
	CH
	Competition
	S5
	8.356636459
	20.14546289
	OVERGROWN

	644
	3
	5
	B
	CH
	Competition
	S5
	7.846127652
	20.30254252
	OVERGROWN

	645
	3
	5
	C
	CH
	Competition
	S5
	7.846127652
	21.0408168
	OVERGROWN

	646
	3
	5
	D
	CH
	Competition
	S5
	8.356636459
	19.87057353
	OVERGROWN

	647
	3
	5
	E
	CH
	Competition
	S5
	7.846127652
	17.67145868
	OVERGROWN

	648
	4
	5
	A
	SDA
	Competition
	S4
	6.408849013
	15.89645883
	OVERGROWN

	649
	4
	5
	B
	SDA
	Competition
	S4
	5.96117206
	14.52201204
	OVERGROWN

	650
	4
	5
	C
	SDA
	Competition
	S4
	6.408849013
	14.84402529
	OVERGROWN

	651
	4
	5
	D
	SDA
	Competition
	S4
	6.87223393
	15.53517567
	OVERGROWN

	652
	4
	5
	E
	SDA
	Competition
	S4
	5.112942044
	14.16858287
	OVERGROWN

	653
	4
	5
	A
	QP
	Competition
	S4
	5.112942044
	OVERGROWN
	OVERGROWN

	654
	4
	5
	B
	QP
	Competition
	S4
	4.32754388
	OVERGROWN
	OVERGROWN

	655
	4
	5
	C
	QP
	Competition
	S4
	3.958406744
	OVERGROWN
	OVERGROWN

	656
	4
	5
	D
	QP
	Competition
	S4
	4.32754388
	OVERGROWN
	OVERGROWN

	657
	4
	5
	E
	QP
	Competition
	S4
	5.96117206
	OVERGROWN
	OVERGROWN

	658
	4
	5
	A
	QP+SDA
	Competition
	S4
	8.356636459
	12.25221135
	OVERGROWN

	659
	4
	5
	B
	QP+SDA
	Competition
	S4
	6.408849013
	12.56637061
	OVERGROWN

	660
	4
	5
	C
	QP+SDA
	Competition
	S4
	6.87223393
	13.19468915
	OVERGROWN

	661
	4
	5
	D
	QP+SDA
	Competition
	S4
	6.408849013
	12.53495469
	OVERGROWN

	662
	4
	5
	E
	QP+SDA
	Competition
	S4
	6.87223393
	13.20254313
	OVERGROWN

	663
	4
	5
	A
	CH
	Competition
	S4
	11.74955652
	OVERGROWN
	OVERGROWN

	664
	4
	5
	B
	CH
	Competition
	S4
	13.00619359
	OVERGROWN
	OVERGROWN

	665
	4
	5
	C
	CH
	Competition
	S4
	13.00619359
	OVERGROWN
	OVERGROWN

	666
	4
	5
	D
	CH
	Competition
	S4
	13.65807406
	OVERGROWN
	OVERGROWN

	667
	4
	5
	E
	CH
	Competition
	S4
	12.37002107
	OVERGROWN
	OVERGROWN

	668
	4
	5
	A
	SDA
	Competition
	S5
	5.112942044
	14.16858287
	OVERGROWN

	669
	4
	5
	B
	SDA
	Competition
	S5
	5.52920307
	12.86482192
	OVERGROWN

	670
	4
	5
	C
	SDA
	Competition
	S5
	5.112942044
	13.50884841
	OVERGROWN

	671
	4
	5
	D
	SDA
	Competition
	S5
	5.52920307
	14.51415806
	OVERGROWN

	672
	4
	5
	E
	SDA
	Competition
	S5
	4.32754388
	12.56637061
	OVERGROWN

	673
	4
	5
	A
	QP
	Competition
	S5
	12.37002107
	OVERGROWN
	OVERGROWN

	674
	4
	5
	B
	QP
	Competition
	S5
	12.37002107
	OVERGROWN
	OVERGROWN

	675
	4
	5
	C
	QP
	Competition
	S5
	12.37002107
	OVERGROWN
	OVERGROWN

	676
	4
	5
	D
	QP
	Competition
	S5
	13.00619359
	OVERGROWN
	OVERGROWN

	677
	4
	5
	E
	QP
	Competition
	S5
	14.3256625
	OVERGROWN
	OVERGROWN

	678
	4
	5
	A
	QP+SDA
	Competition
	S5
	6.87223393
	13.43030859
	OVERGROWN

	679
	4
	5
	B
	QP+SDA
	Competition
	S5
	6.408849013
	15.393804
	OVERGROWN

	680
	4
	5
	C
	QP+SDA
	Competition
	S5
	5.112942044
	12.20508746
	OVERGROWN

	681
	4
	5
	D
	QP+SDA
	Competition
	S5
	8.356636459
	16.82322866
	OVERGROWN

	682
	4
	5
	E
	QP+SDA
	Competition
	S5
	8.356636459
	17.59291886
	OVERGROWN

	683
	4
	5
	A
	CH
	Competition
	S5
	9.982410657
	OVERGROWN
	OVERGROWN

	684
	4
	5
	B
	CH
	Competition
	S5
	11.14479994
	OVERGROWN
	OVERGROWN

	685
	4
	5
	C
	CH
	Competition
	S5
	9.424777961
	OVERGROWN
	OVERGROWN

	686
	4
	5
	D
	CH
	Competition
	S5
	9.982410657
	OVERGROWN
	OVERGROWN

	687
	4
	5
	E
	CH
	Competition
	S5
	10.55575132
	OVERGROWN
	OVERGROWN



Table 12. The area measurements of all the experimental plates (our dataset). C1 and C2 are the interacting colonies in a given treatment. PT shows the replicate ID ( 5 replicates for each treatment). In Group column, G and M are the two interacting colonies in SvS treatment and Sx is an indicator of the strains. The correlation of each number to the strains can be found in Table 3. The red color on the numbers is a sign of oval shape colonies. 
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