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	PART 1: Comments

	
	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 provides a practical assessment of genetic diversity in sunflower maintainer and restorer lines using K-means clustering, a method that is straightforward and increasingly accessible to breeders. By focusing on yield and yield-related traits, the study offers clear guidance on which parental combinations might produce superior hybrids, an outcome directly relevant to sunflower improvement programs in regions facing edible oil shortages. The separation of maintainer (12 clusters) and restorer (5 clusters) analyses, combined with inter- cluster distance data, gives breeders a ready-to-use roadmap for crossing strategies. Although the work largely confirms earlier findings, its value lies in the large set of newly developed lines and the explicit link between cluster divergence and potential heterotic gain.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)
	The title is informative but overly long and lacks spacing.
Suggested alternative : “K-means Clustering of Sunflower Maintainer and Restorer Lines for Yield and Yield-Related Traits
	

	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 abstract is concise yet misses key results.

Add: (1) number of clusters formed for each line type (12 for maintainers, 5 for restorers), (2) the traits with highest discriminatory power (seed yield, oil yield, autogamy %), and (3) the largest inter-cluster distance values to quantify divergence. Delete the redundant keyword list at the start; retain only at the end.
	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the experimental design (augmented block with repeated checks), trait measurement protocols, and statistical pipeline (Levene’s test → K-means → ANOVA) are sound and correctly interpreted. Minor concern: the formula for cluster mean is incomplete in the text (missing summation limits); however, standard K-means equations are implied and the R package output is trustworthy.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	References span 2013–2025 and cover both classical (MacQueen 1967) and crop-specific studies; quantity is adequate. Add:
· Ghafoor et al. (2023) “Cluster analysis of sunflower germplasm using machine learning tools” Helia 46:
115-128 (for comparison of K-means vs other algorithms).
· Sharma et al. (2024) “Autogamy percentage as a selection criterion in CMS-based sunflower hybrids”
Field Crops Research 310: 108975 (to support the emphasis on autogamy).
	

	Is the language/English quality of the article suitable for scholarly communications?
	Is the language/English quality of the article suitable for scholarly communications? The English is understandable but contains frequent run-on words (“Geneticdiversityanalysis”, “k means”), missing articles, and awkward phrasing. Examples: “The mode of distribution of maintainer and restorer lines into different clusters was random and it is based on…” should read “The distribution of lines into clusters was random and based solely on the 12 traits, not on geographic origin…”. A thorough proofread by a native speaker is required before acceptance.
	

	Optional/General comments
	· Figures 1 & 2 are useful but lack axis labels; add “Dimension 1” and “Dimension 2” with percentage of
variance explained.
· Tables 1–8 are referenced correctly yet some captions are incomplete (e.g., Table 5 says “12 clusters” when
only 5 exist for restorers).
· Consider including a biplot (PCA) alongside K-means to visualize trait-cluster associations.
· The discussion could briefly compare K-means results with traditional Mahalanobis D² to highlight convergence or divergence.
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