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Figure S1. Agarose gel images (1 %) showing PCR amplification of the bacterial 16S rRNA gene (V4–V5 region) using the primer pairs 515F-Y/926R. Panel (a) includes samples S0–S4 and PS0 (triplicates); panel (b) includes PS1–PS4, PSF0 and PSF1 (triplicates); panel (c) includes PSF2–PSF4 (triplicates). DNA ladders were loaded at both ends of each gel for size comparison, confirming an expected amplicon size of approximately 410–420 bp.
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Figure S2. Rarefaction curves based on the Chao1 richness index for all samples from the experimental treatments PSF, PS, and S. Each line represents an individual sample and illustrates the variation in estimated species richness as a function of the number of sequences analyzed. Curve stabilization at sequence counts above 1,000 indicates adequate sequencing depth. PSF (seagrass + fertilizer), PS (seagrass), and S (unvegetated sediment).
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Figure S3. Porewater ammonium (NH₄⁺) and orthophosphate (PO₄³⁻) concentrations across the three experimental treatments (PSF, PS and S) over time. Boxplots show nutrient dynamics at days 0, 14, 28, 42 and 61. The fertilized rhizosphere (PSF) exhibited the highest nutrient availability, followed by PS and the unvegetated control (S), with pronounced nutrient pulses during the period of maximum PAH dissipation (days 14–28). Different letters indicate significant differences among treatments within each sampling time determined with Kruskall-Wallis followed by Dunn tests (p < 0.05).
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Figure S4. Boxplot showing the phylogenetic dissimilarity, measured as Weighted UniFrac distance, between the final state (Day 61) and the baseline (Day 0) for each treatment. Lower distance values suggest higher community resilience (i.e., a closer return to the pre-contamination state). The unplanted control (S) exhibited the greatest phylogenetic drift, while rhizosphere-associated treatments (PS and PSF) showed enhanced stability. Statistical significance was assessed via Kruskal-Wallis (p = 0.06).
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Figure S5. Dominant prokaryotic (bacterial and archaeal) orders across experimental treatments: bare sediment (S), seagrass‑vegetated sediment (PS), and seagrass‑vegetated fertilized sediment (PSF) over the 61 day PAH dissipation experiments. Stacked bar plots show the relative abundance (%) of major archaeal orders at days 0, 14, 28, 42 and 61, labeled following the convention Treatment-Day. 
[image: Gráfico, Gráfico de dispersión

El contenido generado por IA puede ser incorrecto.]
Figure S6. Within- and among-module connectivity (Z–P) plots identifying taxonomic roles. Plots show treatment-specific microbial co-occurrence networks in PSF (A), PS (B) and S (C).
Table S1. Two-Way Repeated Measures ANOVA Results for PAH dissipation across treatments and timepoints
	Factor
	Anthracene
	Phenanthrene
	Pyrene

	Treatment
	p < 0.0001 (***)
	p < 0.0001 (***)
	p < 0.0001 (***)

	Time
	p < 0.0001 (***)
	p < 0.0001 (***)
	p < 0.0001 (***)

	Treatment × Time
	p < 0.0001 (***)
	p < 0.0001 (***)
	p < 0.0001 (***)

	% Variance (Treatment)
	19.8
	7.5
	28.3

	% Variance (Time)
	74
	88.4
	64.8

	%Variance (Interaction)
	5.8
	3.8
	6.2



Table S2. Post hoc Tukey Tests (Significant Differences, p < 0.05) for PAH dissipation 
	Comparison
	Anthracene
	Phenanthrene
	Pyrene

	T1 (Day 14)

	S vs. PS
	**
	*
	***

	S vs. PSF
	**
	***
	***

	PS vs. PSF
	ns
	**
	*

	T2 (Day 28)

	S vs. PS
	**
	***
	**

	S vs. PSF
	***
	***
	**

	PS vs. PSF
	*
	**
	**

	T3 (Day 42)

	S vs. PS
	****
	ns
	*

	S vs. PSF
	****
	***
	*

	PS vs. PSF
	**
	**
	*

	T4 (Day 61)

	S vs. PS
	****
	*
	***

	S vs. PSF
	**
	**
	***

	PS vs. PSF
	*
	ns
	*



Table S3. Permutational multivariate analysis of variance (PERMANOVA) based on weighted UniFrac distance matrices of microbial community composition across experimental treatments. Degrees of freedom, sums of squares, proportion of explained variance (R²), F-statistics, and significance values (Pr(>F)) are shown. Both Treatment (PFR, PR, and S) and Group (sampling time points) significantly explain differences in microbial community structure (p = 0.001, ***).
	
	Df
	Sum of squares
	Proportion of variance (R2)
	F
	Pr(>F)
	Significance

	Treatment
	2
	0. 0102
	0.1057
	3.84
	0.001
	***

	Group
	12
	0.4659
	0.4810
	2.91
	0.001
	***

	Residual
	30
	0.0400
	0.4133
	NA
	NA
	<NA>

	Total
	44
	0.0969
	1
	NA
	NA
	<NA>



Table S4. Topological properties of the prokaryotic co-occurrence networks based on Spearman correlations (r > 0.7, p < 0.01). Average degree reflects overall network connectivity, clustering coefficient indicates local node clustering, average path length represents the mean distance between nodes, heterogeneity reflects variability in node connectivity, and modularity describes the organization of the network into functional modules.
	Network Property
	PSF 
	PS 
	S 

	Nodes
	78
	70
	98

	Edges
	230
	235
	438

	Average Degree
	5.90
	6.71
	8.94

	Average Path Length
	2.34
	2.01
	2.52

	Clustering Coefficient
	0.44
	0.51
	0.53

	Heterogeneity
	0.97
	0.91
	0.93

	Modularity
	0.33
	0.35
	0.30

	Positive links (%)
	53.04
	51.91
	50.68

	# Modules
	10
	11
	8
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