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PART 1 (Importance of the manuscript)


	
	Comments of the Reviewers
	Author’s Feedback 


	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 is important because it brings together various evidence on biological nitrogen fixation and shows in a very practical way how new precision tools, breeding strategies and microbial innovations can move legumes from “natural” nitrogen fixing systems to far more efficient, farmer-friendly solutions. By systematically comparing natural versus precision-enhanced BNF, it gives agronomists, agribusiness actors and policy makers a clearer picture of where the real efficiency gains are likely to come from in terms of yield, fertilizer savings and soil health. The paper also highlights concrete levers – such as elite inoculant strains, genomic-assisted breeding and site-specific nutrient management – that can be integrated into climate-smart and sustainable intensification strategies, which is highly relevant for countries trying to reduce fertilizer imports while maintaining productivity. Finally, by outlining future research gaps (for example, measuring BNF in the field more accurately and tailoring technologies to smallholder conditions), the manuscript provides a forward-looking agenda that can guide funding priorities, on-farm innovation, and public–private investment in legume value chains.
	




PART 2.1 (Objective Publication)

	
	Rating of the Reviewers
	Author’s Feedback 

	1. Is the title clear and appropriate for the paper? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The title is clear, specific, and accurately reflects the focus on precision-enhanced biological nitrogen fixation and high nitrogen-fixing legume varieties. It immediately tells readers what the review is about and why it is relevant to legume-based farming systems.
	

	2. Is the abstract of the article comprehensive? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The abstract gives a concise overview of the problem, methods, main findings, and key constraints. It allows readers to quickly understand the core message and practical value of the review.
	

	3. Are the keywords appropriate and useful?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The keywords (biological nitrogen fixation, genomics, legumes, precision agriculture, Rhizobium, sustainable intensification) are well chosen and aligned with the manuscript content. They will help researchers and practitioners in agronomy and agricultural economics to easily find this paper in searches.
	

	4. Is the background information of the paper sufficient and well organized?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The introduction provides strong background on natural BNF, its ecological role, production constraints, and the need for improved nitrogen management. The ideas are presented in a logical sequence that is easy to follow for readers from different agricultural disciplines.
	

	5. Are the objectives clearly stated?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The objectives are clearly stated as examining the evolution from natural BNF to precision-enhanced systems and identifying gaps and future directions. This gives a clear structure and focus for the rest of the paper.
	

	6. Is the literature review relevant?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The review draws on literature from legume physiology, microbiology, genomics, precision agriculture and climate-smart agriculture that directly supports the main theme. Each section builds on this literature to explain how BNF can be strengthened in real farming systems.
	

	7. Is the literature review recent?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The references include many recent articles up to 2024–2025 alongside classic foundational studies. This ensures the paper reflects current scientific advances while still recognizing long-standing evidence in the field.
	

	8. Is the literature search methodology explained properly? 
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 4 = Good
The methodology section clearly explains the databases used, time frame, search terms and selection criteria for the 20 articles. It could be made even stronger by briefly describing the screening process or including a simple flow of how many papers were excluded at each step.
	

	9. Is the Critical analysis of literature done?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The manuscript goes beyond listing studies and actively compares approaches, noting where results are consistent and where they conflict. It also discusses practical constraints such as genotype-by-environment interactions and variable inoculant performance, which adds depth for applied research and extension.
	

	10. Is Identification of research gaps/future directions done ?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable

	Rating: 5 = Excellent
The future challenges section clearly highlights gaps such as climate-resilient varieties, real-time BNF monitoring, and smallholder adoption barriers. It also points to concrete research and policy directions, which can guide funding and on-farm innovation.
	

	11. Are the conclusions logically arrived?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 5 = Excellent
The conclusions follow logically from the earlier sections, bringing together the evidence on natural and precision-enhanced BNF. They restate the main contributions and emphasize how these approaches can support sustainable intensification and food security.
	

	12. Are the limitations of the paper discussed?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 4 = Good
The manuscript discusses limitations, including environmental variability, measurement difficulties, and adoption challenges for precision tools. These points are clear, but they could be even more visible if grouped under a short, separate limitations subheading.
	

	13. What is the Quality of references (i.e. from peer reviewed authentic sources)
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	Rating: 5 = Excellent
Most references are from reputable, peer-reviewed international journals and well-known publishers. They cover key aspects of nitrogen fixation, plant–microbe interactions and sustainable agriculture, which strengthens the scientific credibility of the review.
	

	14. Is the manuscript written in clear and understandable language?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor 
N/A = Not Applicable
	Rating: 4 = Good
The manuscript is generally written in clear, understandable language suitable for researchers and advanced practitioners. A few long sentences could be shortened or simplified to make the paper even more accessible to a wider agribusiness and extension audience.
	




PART 2.2 (Subjective Evaluation)

	
	Reviewer’s comment

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Is the title of the article suitable?

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Yes.
The title is suitable because it clearly reflects the focus on biological nitrogen fixation and the transition from natural symbiosis to precision-enhanced, high nitrogen-fixing legume varieties, which matches the scope and content of the review.
	

	Is the abstract of the article comprehensive? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Yes.
The abstract is comprehensive, as it summarizes the background, methods used to select and analyze the literature, the main findings on precision-enhanced BNF, and the key constraints and future challenges in a clear and structured way.
	

	Is the manuscript scientifically correct? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Yes.
The manuscript is scientifically sound, with concepts and processes of biological nitrogen fixation, legume–rhizobium interactions, precision agriculture tools, and genetic improvement well aligned with current evidence in reputable journals.
	

	Are the references sufficient and recent? 

If your answer is NO, please provide clear suggestion for improvement.
	Yes.
The references are sufficient in number and include a good mix of foundational studies and recent work up to 2024–2025 on BNF, genomics, microbial innovations, and precision agriculture, which supports the arguments made in the review.
	

	Are there ethical issues in this manuscript?
(YES or NO)

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

	No.
There are no apparent ethical issues, as the work is a literature-based review without new experiments on humans or animals, and it relies on properly cited, peer-reviewed sources.
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Editorial Comments (This section is reserved for the comments from journal editorial office and editors):

	
	Author’s Feedback

	On the basis of the scientific content, structure and relevance to sustainable agriculture and legume-based farming systems, I recommend the manuscript for acceptance with minor revisions (language polishing and small clarifications in methodology and limitations, as noted in the detailed comments above).

This review article addresses a timely and important topic at the intersection of legume agronomy, microbial ecology and precision agriculture, with clear implications for sustainable intensification and reduced dependence on synthetic nitrogen fertilizers. The manuscript is generally well structured and clearly written, and the tables summarizing natural versus precision-enhanced BNF, key genetic and microbial strategies, and factors affecting BNF are very helpful for researchers, extension workers and policy makers. I encourage the authors to slightly simplify a few long sentences in the introduction and discussion so that the paper is even more accessible to a wider audience, including agribusiness practitioners and field-level advisors.
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