Supplementary File B: Risk of Bias Assessment

To evaluate the internal validity of each included study, we developed a bespoke, plant-focused checklist covering five key domains commonly at risk of bias in phytochemical and stress-physiology experiments. For each paper, two reviewers independently judged each item as “Yes” (criterion met), “No” (criterion not met), or “Unclear” (insufficient information). Disagreements were resolved by consensus.

	Domain
	Checklist Item

	Sampling
	Were collection sites or greenhouse pots randomized or systematically chosen? 
Were sample sizes and replicates adequate and reported?

	Treatment
	Was salinity accurately controlled and quantified (e.g., specific NaCl molarity)? 
Were duration and frequency of treatment consistent across all samples?

	Assay Validity
	Were methods for quantifying metabolites (HPLC, DPPH, FTIR) calibrated, validated?

	Data Handling
	Were raw data and any exclusions transparently reported? 
Were statistical analyses appropriate for the data structure?

	Selective Reporting
	Were all secondary metabolites and salinity levels measured in the study reported in the paper, or only a subset?


After scoring, we summarized the frequency of “No” and “Unclear” judgments per domain across studies to identify common methodological gaps. Studies with two or more “No” items were classified as “high risk of bias,” one “No” as “moderate risk,” and zero “No” as “low risk.” We then explored in our synthesis whether study-level bias profiles correlated with reported metabolite changes.
Scoring and Classification:
Each item is rated “Yes” (criterion met), “No” (not met), or “Unclear” (insufficient information).
· Studies with ≥2 “No” ratings → High risk of bias
· Studies with 1 “No” rating → Moderate risk of bias
· Studies with 0 “No” ratings → Low risk of bias

Visualization Methodology
To visualize the assessment results, a "Traffic Light" plot system was utilized. This visualization maps the judgment of individual questions (Q1–Q7) and the overall study rating using the following color-coded key: 
	Symbol
	Color
	Meaning

	+
	      Green
	Low Risk (Criterion fully met)

	?
	      Yellow
	Some Concerns (Insufficient information/Unclear)

	-
	      Red
	High Risk (Criterion not met)
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