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	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.
	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This study delivers critical advancements in understanding magnesium (Mg) dynamics in calcareous soils by revealing temperature-driven thermodynamic mechanisms specifically, increased Mg adsorption and buffering capacity (PBC<sup>Mg</sup>) with rising temperatures, contrary to typical cation behavior. These findings address a significant knowledge gap in predicting Mg bioavailability under climate variability, offering novel entropy- and carbonate-mediated explanations that refine soil-plant models. Further, the work establishes actionable thresholds for Mg management in vulnerable agricultural systems, empowering optimized fertilization strategies for warming calcareous terrains (covering ~30% of global croplands), while bridging foundational soil chemistry principles with modern sustainability challenges.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	“Thermodynamic Drivers of Magnesium Ion Exchange in Calcareous Soils: Temperature Effects Across Agricultural Land Uses”
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Cons of the abstract: The abstract is too long and could be shortened to 200-250 words. The numerical details overshadow the main trends. Lack of context: It does not clarify the scientific significance of heat effects. There are terminological problems, such as "potassium regulating capacity (PBCK)" → error (PBC<sup>Mg</sup>). 
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound in concept but requires urgent corrections (notably PBC<sup>K</sup>→PBC<sup>Mg</sup> and mechanistic explanations) to avoid rejection. Once revised, it will provide valuable insights into Mg²⁺ dynamics in warming calcareous soils. so,  Address these issues before submission to ensure methodological rigor aligns with the strong experimental design.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	References are not sufficient and some of them can be replaced with newer ones.
Alemayehu, B., & Teshome, H. (2021). Soil colloids, types and their properties: A review. Open Journal of Bioinformatics and Biostatistics, 5(1), 008-013.‏ 
Dang, W., Zhang, J., Nie, H., Wang, F., Tang, X., Wu, N., ... & Wang, R. (2020). Isotherms, thermodynamics and kinetics of methane-shale adsorption pair under supercritical condition: Implications for understanding the nature of shale gas adsorption process. Chemical Engineering Journal, 383, 123191.‏

	

	Is the language/English quality of the article suitable for scholarly communications?


	The manuscript's English quality requires significant improvement for scholarly publication
	

	Optional/General comments


	This manuscript addresses a scientifically significant topic temperature-driven magnesium dynamics in calcareous soils with a robust experimental design (three temperatures × two depths × three agricultural uses). The application of Q/I thermodynamics provides valuable insights into Mg²⁺ exchange processes. However, major revisions are required to address methodological inconsistencies, data interpretation, and presentation issues before publication.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in details)
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