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1. The question: are disagreements counter-examples, or boundaries?
The cross-cultural comparison yields a directional concordance rate of 84.0% across 85 anchors (68/81; 85.0% after excluding one species substitution), alongside 13 hot-cold disagreements (nine of the opposite-direction type and four intra-system dual accounts). The key judgement is whether these constitute counter-examples to hot-cold theory or reveal its boundary conditions. This study favours the latter, but it must be stated honestly that the mechanistic classification below is a post hoc grouping derived from the same data that generated the hypothesis; its predictive power can be established only by testing on new, independent samples.
2. Mechanistic classification of the thirteen disagreements
The 13 disagreements fall into six classes of mechanism, listed in Table 1. The commonest is the differential weighting of the taste signal at ingestion and the bodily sensation after eating; a further four entries are dual accounts or fresh-versus-dried conflicts within a single system.
Table 1 Mechanistic classification of the thirteen divergent anchors
	Species
	Latin name
	Judgements across systems
	Mechanism

	Saffron
	Crocus sativus
	Neutral / two Ayurvedic accounts / Unani warm
	Historical weighting (sweet taste vs blood-quickening sensation)

	Fennel
	Foeniculum vulgare
	TCM warm / Ayurveda cool / Western hot
	Taste-sensation weighting (contains anethole)

	Coriander
	Coriandrum sativum
	TCM warm / Ayurveda cool / Western cool
	Plant part (leaf vs seed)

	Gentian
	Gentiana scabra
	TCM cold / Western G. lutea warm
	Congener substitution

	Spinach
	Spinacia oleracea
	TCM warm / Ayurveda-Persian cool / some sources hot
	Weighting and framing differences

	Pumpkin
	Cucurbita moschata
	TCM warm / Ayurveda and Western cool
	Taste-sensation weighting

	Radish
	Raphanus sativus
	TCM cool / Western Hot 3
	Weighting and raw-versus-cooked difference

	Areca nut
	Areca catechu
	TCM warm / Ayurveda and Unani cool
	Historical and weighting differences

	Mango
	Mangifera indica
	TCM cool / hot when ripe, cool when unripe
	Maturity difference

	Long pepper
	Piper longum
	Ayurveda dried Ushna / fresh Sheeta; Unani Hot 2-3
	Processing (fresh-dried, opposite directions)

	Peppermint
	Mentha haplocalyx
	Unani cold/hot divergent; TCM cool
	Intra-system source conflict

	Rhubarb
	Rheum palmatum
	Unani cold/hot divergent; TCM cold
	Intra-system source conflict

	Tomato
	Solanum lycopersicum
	Latin America red hot / green cool; TCM neutral
	Maturity dual account


3. A unified framework: multiple channels and system-specific weighting
Abstracting these mechanisms further yields a unified explanatory framework. When a plant is judged hot or cold, it presents the observer with three mutually independent signal channels:
Channel 1, the ingestion signal: the degree of pungency, irritation or spice felt on the tongue, which tends to push a plant toward hot; chili pepper, black pepper and garlic are typical.
Channel 2, the postprandial effect: the cooling, succulence, sweat-induced drop in temperature or moistening felt after eating, which tends to push a plant toward cool; watermelon, cucumber and lettuce are typical.
Channel 3, antecedent conditions: this covers two variables of different kinds. One is habitat wetness, which can be measured independently and objectively without relying on subjective sensation; the other covers medicinal part, maturity and processing, which are conditions of use and preparation. Both modulate the first two channels, but only the habitat variable, being objectively measurable, has the potential to serve as a third-party criterion.
When a plant gives conflicting signals on channels 1 and 2 - pungent at ingestion yet cooling afterwards, or bland at ingestion yet heating afterwards - systems that weight the channels differently may diverge in direction. Three qualifications are needed. First, fresh versus dried preparation (as with dried and fresh ginger) mostly changes only intensity, not direction, so it remains concordant and does not contradict the processing modulation described here; but an individual case such as Piper longum, where Ayurveda reverses direction between dried and fresh material, is counted as a dual-account disagreement under the rule. Second, one of the 13 disagreements, Gentiana, is in fact a comparison between congeners rather than a same-species disagreement. Third, the claim that disagreements fall in the cross-channel conflict zone is currently a post hoc observation, not a prediction validated on independent samples.
4. Predictions that can be tested
The framework is meant to generate testable predictions; the rules below have not been validated on independent samples and cannot be confirmed by the same 85 entries that generated the hypothesis.
Rule 1. Plants with a clear single-channel signal and an extreme habitat (purely pungent and arid, or purely succulent and cooling) should be concordant across all systems, with no disagreement.
Rule 2. Plants whose ingestion and postprandial signals conflict, or which are highly sensitive to plant part and maturity, are the most likely to diverge across systems.
Rule 3 (to be tested). Whether an objective, measurable habitat variable can serve as a unified arbiter and yield a consistent re-adjudication of disagreements must be tested on new samples. In the kinship-controlled analysis all four testable genera correspond in microhabitat soil-moisture direction, but p = 0.0625 is the smallest attainable value when four of four genera correspond and therefore has no power to adjudicate significance (the species-level two-tailed Mann-Whitney p = 0.0048 must be read with caution because congeners are not independent); the rule therefore has only partial, exploratory directional support.
5. Implications for the main theory
The framework brings three theoretical gains. First, it redefines disagreement from theory failure to a predictable boundary condition and specifies the conditions under which it arises. Second, it explains why strong-signal plants never diverge and why disagreements always fall on modulated plants, which connects with the 91.8% congener convergence and the 84.0% cross-system co-occurrence. Third, it points to the value of objectively measurable habitat variables in the antecedent channel as a potential third-party criterion - a value distinct from use conditions such as plant part and maturity, and one whose capacity to arbitrate consistently still awaits independent testing; it is not an established conclusion.
6. Conclusion
The 13 hot-cold disagreements can be explained post hoc by a framework of conflict among multiple signal channels (nine opposite-direction, four intra-system dual accounts); fresh versus dried processing mostly changes intensity rather than direction, and the Gentiana entry is a species substitution. The framework generates three predictions awaiting test, but these have not been prospectively validated on independent samples, so it is at present a research hypothesis rather than a confirmed falsifiable model. In the kinship-controlled analysis all four testable genera correspond in soil-moisture direction, but the genus-level sign test has no power to adjudicate significance (p = 0.0625 is the smallest attainable value), so the result is exploratory directional support; the boundaries are also defined: the macroclimatic index has weak explanatory power, single-variable exceptions such as Panax ginseng versus P. quinquefolius exist, and for parasitic plants direction is determined by the host.




