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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 manuscript analyzes the microbial communities associated with rice (Oryza sativa) in several compartments of the plant, including the rhizosphere, phyllosphere, endosphere, and seeds. The manuscript summarizes current knowledge on the diversity of the microbiome, which is dominated by Proteobacteria, Actinobacteria, and Acidobacteria, as well as their functional contributions to the nutrient cycle. Key findings demonstrate that beneficial microorganisms facilitate nitrogen fixation, phosphate solubilization, potassium mobilization, and iron chelation through the production of siderophores. Transcriptomic analyses reveal an upregulation of nutrient transporter genes (OsAMT1;4, OsNRT1;1, OsPT1, OsPht1;2) after microbial inoculation. Field tests consistently show an increase in biomass, grain yield, and nutrient content through targeted microbial interventions. The research supports microbiome-based strategies for sustainable rice cultivation with reduced chemical inputs and improved productivity.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The title suggest that the manuscript will focus on “nutrient dynamics” and “yield enhancement” In my opinion, the main focus of current version of the manuscript is about microbiome ecology, while agronomic yield data are scarce. I recommend changing the title into one that reflect an ecological focus of the review manuscript.
	

	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.


	The manuscript abstract claims to review the rice microbiome, emphasizing how microbial communities influence nutrient dynamics and enhance yield. However, the current version of the abstract is more qualitative and less informative about the extent of the benefits in terms of yield, nor about typical gains in terms of nutrient use efficiency. I recommend the authors consider introducing here the applied literature strategy of thematic framework. The relevance of addressed theme is not clearly showed. 
	

	Is the manuscript scientifically, correct? Please write here.
	Keywords: microbiomes and microbe are repetitive
1. Introduction:

· The opening paragraph invokes the broad concept of the “phytobiome” but manuscript did not quantify its economic or ecological relevance to rice production (e.g., % of yield losses from nutrient inefficiency). Such data are important to sustain the relevance of the manuscript. 

· The manuscript defines the phytobiome and microbiome, but, in my opinion, fails to articulate the specific unknowns that this review aims to address (e.g., compartment-specific functional redundancy, translation of laboratory results to field performance).
· Interactions between abiotic factors and microbial assembly are weakly mentioned but not exemplified. I recommend for authors to refer also redox potential in flooded soils, silicon mobilization, etc.
· In my opinion in the introduction should be considered also the functional guilds (diazotrophs, ACC‐deaminase producers, phosphate solubilisers).

2. Rice microbiome:

· In this manuscript the bacterial discussion relies on Proteobacteria/Actinobacteria/Acidobacteria triad only. In my opinion, the manuscript should refer to recently reported Verrucomicrobiota and Desulfobacterota that dominate flooded paddies.

· It should include also methanogenic Archaea (e.g., Methanocellaceae) or bacteriophages, as both are pivotal in rice‐field methane flux and microbiome dynamics.
· I recommend for authors not just to enumerates taxa but also links them to nutrient transformations (e.g., iron‐reducing Geobacter, sulfur‐oxidising Thiobacillus).

· The manuscript should also consider the flooding regime, redox potential, and root‐oxygen loss (ROL) as it strongly structure microbiomes.

3. Effect of rice microbiome on nutrient availability

· The manuscript treats N and P almost exclusively; while up to my knowledge K, S and Si are essential for paddy cultivation. These are not clearly mentioned yet.
· Fe, Zn, Mn dynamics which are critical for biofortification and anaerobic toxicity should also be addressed.

· When manuscript mention that microbes “enable nitrogen fixation” or “release phosphorus” please better provide fixation rates (e.g., mg N m⁻² day⁻¹) or phosphate-solubilisation indexes.

4. Effect of rice microbiome on yield
· The narrative attempts to link microbial activity with agronomic yield but does superficially in my opinion.

· Most of the time the text uses generic phrases (“increase rice yield”) without clearly presenting yield increments (e.g., kg ha⁻¹, % relative to uninoculated control).
· The manuscript highlight that root microbiota “regulate bacterial diversity trajectory”, but this is mostly descriptive, not explanatory; The manuscript do not discuss the signaling (IAA, CK) or nutrient remobilization that translates to biomass accumulation.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Could be updated with newest ones from prestigious journals
	

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


	
	

	Optional/General comments


	The manuscript offers a broad survey of rice–microbiome interactions, outlining microbial community composition across plant compartments and suggesting links to nutrient cycling and yield enhancement. Its strength lies in synthesising foundational ecological concepts, yet it lacks recent –omics data, quantitative yield metrics, and balanced discussion of field variability. Repetition and superlative language reduce scientific rigour. Overall, the paper is a useful entry-level overview but requires updated references, deeper mechanistic detail, and stronger data integration to meet the standards of a contemporary review in agricultural microbiology.
	


	PART  2: 



	
	Reviewer’s comment
	Author’s comment (if agreed with reviewer, correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Are there ethical issues in this manuscript? 


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


	


Reviewer details:

Kovacs Emoke Dalma, Romania
Created by: DR
              Checked by: PM                                           Approved by: MBM
   
Version: 3 (07-07-2024)

