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PART 1 (Importance of the manuscript)


	[bookmark: _Hlk170903434]
	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 to the scientific community because it provides a timely and integrative overview of how engineered nanomaterials can improve seed quality, crop productivity, nutrient-use efficiency, and stress tolerance. By connecting mechanistic insights with practical agricultural applications—including nano-priming, nano-fertilizers, nano-pesticides, and nanosensors—it helps clarify the potential role of nanotechnology in sustainable crop production. The manuscript also highlights critical concerns regarding environmental fate, biosafety, regulatory harmonization, and scalable manufacturing, all of which are essential for responsible field-level adoption. Overall, it can serve as a useful reference for researchers working at the interface of plant science, nanotechnology, seed biology, and precision agriculture.
	




PART 2.1 (Objective Evaluation)

	


	
	Rating of the Reviewers
	Author's Feedback (Revision of the Manuscript and Feedback of Authors are mandatory for Rating of 2 and 1)

	[bookmark: OLE_LINK4]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 well aligned with the manuscript's scope. It accurately identifies the central topic—engineered nanomaterials—and clearly communicates the major themes of seed-quality improvement, sustainable crop production, underlying mechanisms, applications, and future perspectives. Although relatively long, it is appropriate for a comprehensive review article and effectively reflects its broad coverage.
	

	[bookmark: OLE_LINK5]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: 4 – Good
The abstract is comprehensive and effectively summarizes the manuscript's main scope, including key categories of engineered nanomaterials, their applications in seed enhancement and crop production, and major challenges associated with biosafety, regulation, and commercialization. It also presents relevant mechanistic and practical aspects, such as nutrient delivery, stress tolerance, pest control, and nanosensing. However, it is somewhat dense and contains several broad quantitative or performance-related claims that would benefit from clearer qualification and stronger linkage to supporting evidence in the main text.
	

	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 are appropriate, relevant, and well-matched to the manuscript's central themes. They cover the major material classes and applications discussed, including engineered nanomaterials, nano-fertilizers, carbon nanodots, seed priming, stress tolerance, nano-pesticides, precision agriculture, and crop yield. These terms should facilitate indexing and help readers identify the manuscript's relevance to nanotechnology-based sustainable agriculture.
	

	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: 4 – Good
The background information is generally sufficient and logically organized. The introduction clearly establishes the need for sustainable strategies to improve seed quality and crop productivity, while explaining the potential value of engineered nanomaterials in addressing nutrient limitations, biotic stresses, and adverse environmental conditions. The manuscript also provides an appropriate bridge from conventional agricultural challenges to nanotechnology-based approaches.
However, the background could be strengthened by more explicitly identifying the specific knowledge gaps that distinguish this review from previous publications and by providing a clearer statement of the review's methodology and literature selection criteria.
	

	5. Are the objectives clearly stated?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 4 – Good
The objectives are generally clear from the introduction and abstract. The manuscript aims to synthesize current knowledge on engineered nanomaterials for improving seed quality and supporting sustainable crop production, with emphasis on mechanisms, agricultural applications, benefits, limitations, and prospects.
However, the objectives would be stronger if stated explicitly in a short, dedicated paragraph at the end of the introduction, including the review's specific scope and the criteria used to organize the evidence discussed.
	

	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 literature review is highly relevant to the manuscript's objectives. It addresses the major categories of engineered nanomaterials and their agricultural applications, including nano-fertilizers, nano-pesticides, seed treatments, carbon-based nanomaterials, crop-monitoring tools, nutrient bioavailability, and abiotic-stress mitigation. The review also connects material properties and mechanisms with practical implications for seed quality and sustainable crop production.
	

	7. Is the literature review recent?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 4 – Good
The cited literature includes a substantial number of recent publications, particularly from 2020 to 2023, indicating that the review captures much of the contemporary research in this rapidly developing field. Nevertheless, the reference list would be strengthened by incorporating more very recent studies from 2024 onward, especially for field-scale validation, environmental risk assessment, and regulatory developments.
	

	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: 2 – Needs Improvement
The manuscript does not adequately explain how the literature was searched, selected, or synthesized. Although it states that it synthesizes mechanistic and empirical evidence across multiple domains, it does not specify which databases were searched, the search terms used, the publication period, the eligibility criteria, or the approach used to assess and organize the evidence. A brief methodology subsection should be added to improve transparency, reproducibility, and the review's scholarly rigor.
	

	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: 3 – Satisfactory
The manuscript provides a broad synthesis of studies across major nano-enabled agricultural applications and discusses mechanisms, benefits, and selected challenges. However, much of the discussion remains descriptive. A stronger critical comparison of contradictory findings, dose-dependent effects, crop- and soil-specific responses, and the relative strength of laboratory versus field evidence would improve the review.
	

	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: 4 – Good
Research gaps and future directions are addressed in the concluding section, particularly through discussion of regulatory and ethical considerations, knowledge gaps, and research priorities. The manuscript appropriately identifies needs related to biosafety, environmental fate, standardization, field validation, regulatory harmonization, and scalable production. These points could be made even more useful by prioritizing the most urgent gaps and proposing specific research designs or standardized evaluation criteria.
	

	11. Are the conclusions logically arrived?
Rating Scale: 
5 = Excellent 4 = Good 3 = Satisfactory 2 = Needs Improvement 1 = Poor N/A = Not Applicable
	Rating: 4 – Good
The conclusions are generally logical and consistent with the topics reviewed throughout the manuscript. They appropriately recognize the potential of engineered nanomaterials to enhance seed performance and sustainable crop production while acknowledging that practical implementation requires further validation and governance. The conclusions would be stronger if they more clearly distinguished well-supported applications from those still supported primarily by controlled-environment studies.
	

	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 important limitations and barriers, including potential biosafety issues, environmental persistence, regulatory uncertainty, ethical concerns, and challenges in translating nano-enabled technologies to large-scale agriculture. However, the limitations of the review itself—such as the absence of an explicit literature search methodology and potential selection bias—are not clearly stated and should be acknowledged.
	

	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: 4 – Good
The reference list is extensive and includes many recent sources, particularly from 2020 to 2023, which is appropriate for this fast-evolving subject area. The references appear relevant to nanomaterials, seed science, plant physiology, and sustainable agriculture. Nonetheless, the manuscript would benefit from more recent references and from ensuring that key claims—especially quantitative statements—are supported by high-quality, peer-reviewed primary studies or authoritative reviews.
	

	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, professional, and understandable scientific language. Its organization into focused sections and subsections supports readability. Nevertheless, some passages are dense and information-heavy, and a careful language edit could improve concision, reduce repetition, and ensure that broad claims are expressed with suitable precision.
	





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 clear, informative, and appropriately reflects the manuscript's focus on engineered nanomaterials, seed-quality enhancement, sustainable crop production, mechanisms, applications, and future perspectives.
	

	Is the abstract of the article comprehensive? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Yes. The abstract adequately summarizes the major material classes, agricultural applications, expected benefits, and key concerns related to biosafety, regulation, and commercialization. Minor editing could improve conciseness and ensure that broad quantitative claims are carefully supported.
	

	Is the manuscript scientifically correct? 

If your answer is NO, please provide a brief, clear suggestion for improvement.
	Yes, overall. The manuscript presents concepts that are generally consistent with current knowledge in nanotechnology, seed biology, and sustainable agriculture. However, several claims should be supported more critically with robust, crop-specific, dose-dependent, and field-scale evidence; the distinction between laboratory findings and field applicability should also be clearer.
	

	Are the references sufficient and recent? 

If your answer is NO, please provide clear suggestion for improvement.
	Yes, but with minor revision recommended. The reference list is broad and relevant, and it includes many studies published during 2020–2023. The manuscript should nevertheless incorporate more recent literature, particularly studies published from 2024 onward, with emphasis on field trials, long-term environmental fate, biosafety, and regulatory frameworks.
	

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

(If yes, kindly please write down the ethical issues here in details)
	No major ethical issues were identified. The manuscript discusses regulatory and ethical considerations relevant to agricultural nanomaterials, including biosafety and environmental concerns. The authors should ensure that all cited evidence is accurately represented and that potential conflicts of interest are transparently declared.
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