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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 is highly relevant because it systematically synthesizes how visible morphological traits following standardized DUS descriptors can be used to map genetic variation in chickpea germplasm, an important pulse crop for food security and small‑holder livelihoods. It bridges classical plant‑breeding practice with policy‑level tools (PPV&FRA DUS guidelines), making it useful for breeders, variety registration authorities, and seed entrepreneurs in South Asia and other chickpea‑growing regions. By linking morphological diversity to broader concepts such as genetic distance, genotype × environment interaction, and modern breeding strategies (e.g., genomics‑assisted breeding, speed breeding), the review offers a practical framework for designing more efficient chickpea improvement programs. Economists and agribusiness researchers can also use this material to better understand the genetic and phenotypic basis of chickpea yield, stability, and market‑quality traits, which underpin profitability and value‑chain upgrading.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The current title “Analyzing Genetic Variation in Chickpea Genotypes through Morphological Characterization for Improved Breeding” is clear and informative; it accurately reflects the focus on morphological traits, genetic diversity, and breeding implications. However, it could be slightly refined to emphasize the standardized DUS framework and the Desi/Kabuli distinction, which are central to the manuscript.

A suitable alternative title could be: “Morphological Characterization of Desi and Kabuli Chickpea Genotypes Using DUS Descriptors for Improved Breeding and Genetic Conservation”.
	

	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 generally comprehensive: it situates chickpea in human nutrition, notes the importance of morphological characterization, and highlights the role of DUS descriptors and environmental influences on traits. It also links these traits to breeding and seed production, which is conceptually sound.
However, a few points would strengthen it:

· Explicitly mention that the review compares Desi and Kabuli types, since this typology is central to Table 2 and the discussion.

· Briefly state that the review covers methods of diversity analysis (e.g., ANOVA, D² statistics, PCA, molecular markers) and how they complement morphological data, since these are detailed later in Table 1.

· Add one sentence summarizing the main conclusion—for example, that morphological characterization remains a cost‑effective first‑tier tool but should ideally be combined with molecular approaches for robust variety registration and breeding.
	

	Is the manuscript scientifically, correct? Please write here.
	From a technical standpoint, the manuscript is scientifically sound: the descriptions of chickpea biology, DUS descriptors, and methods of diversity analysis (morphological, molecular, and multivariate) align with current literature on chickpea germplasm characterization and breeding. The distinction between Desi and Kabuli gene pools, the role of mutations, recombination, and environment × genotype interaction, and the overview of conventional and genomics‑assisted breeding tools are consistent with recent reviews and empirical studies.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list is substantial and generally relevant, covering key topics such as chickpea genomics, DUS‑based morphological characterization, marker‑assisted selection, and genetic diversity analyses. Many citations are recent (2018–2025), particularly those on genomic selection, genome‑wide association studies, speed breeding, and omics‑assisted breeding, which strengthens the contemporary value of the review.
However, a few complementary references could be added to enhance the developmental‑economics and agribusiness angle you highlighted:

· A recent FAO/ICRISAT policy or situation report on chickpea production, area, and value‑chain constraints in India and South Asia (e.g., chickpea as a major rabi pulse and its role in small‑farmer income).​

· A recent review on value‑chain analysis and market‑quality traits in chickpea (e.g., seed size, testa texture, and seed colour) that links morphological descriptors to consumer and trader preferences rather than purely breeding objectives.
	

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


	The language is mostly suitable for scholarly communication, but it requires some polishing to meet standard journal‑style expectations:

· Some sentences are overly long or repetitive, especially in the sections on genetic, phenotypic, and environmental variation; breaking these into shorter, clearer sentences would improve readability.

· Terminology is mostly correct, but occasionally inconsistent (e.g., “environmental variation” vs. “environmental factors” vs. “environmental stress”), which benefits from light standardization.
	

	Optional/General comments


	The structure is logical and well organized, moving from basic chickpea biology to genetic diversity, methods of diversity analysis, breeding objectives, and limitations.
The inclusion of Table 1 (overview of diversity methods) and Table 2 (DUS descriptors) adds strong value; consider briefly introducing them in the text (e.g., “Table 1 summarizes commonly used methods for diversity analysis in chickpea…”) so readers immediately grasp their role.
The section on breeding tools (Table 3) is very strong and up to date; explicitly linking it back to morphological characterization (e.g., how early‑phase phenotyping feeds into speed‑breeding and genomic selection) would further integrate the review’s narrative.
For the agribusiness and agricultural‑economics audience, a short paragraph could be added on how morphological traits and DUS‑based variety identification influence seed markets, variety adoption, and farmer choice, connecting phenotypic descriptors to profitability and market access.
· The manuscript is well structured, scientifically sound, and timely, with a clear focus on morphological characterization and DUS descriptors, and it integrates modern breeding tools effectively.

· The references are numerous, recent, and appropriate, although a few additions on seed policy, value chain, and PPV&FRA DUS operationalization would slightly strengthen the applied economics angle.

· The language is generally suitable for scholarly communication, but it would benefit from copy editing for grammar, typos (e.g., “Fiowering,” “Laege”), and sentence clarity, especially in the variation and environmental effect sections.

· The abstract and introduction could be tightened, and the abstract slightly expanded to highlight Desi/Kabuli differences and the role of DUS descriptors.

With minor revisions (language polishing, a few clarifications, and a small number of additional references), the manuscript would be suitable for publication in an agricultural or breeding oriented journal
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	Reviewer’s comment
	Author’s Feedback (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 detail)

The manuscript does not appear to raise major ethical concerns. It is a review article that synthesizes previously published research and does not involve human subjects, animal experimentation, or primary field/ laboratory data collection, so standard research‑ethics protocols (e.g., informed consent, IRB approval) are not applicable.
	

	Are there competing interest issues in this manuscript?
	The authors state, “The authors declare no competing interests,” which is standard and acceptable for a scholarly review. There is no indication in the text of any conflict (e.g., undisclosed consultancy, patent holdings, or industry funding) that would undermine the objectivity of the review. 
From the reviewer’s perspective, the content reads as a balanced summary of chickpea genetic diversity and breeding methods (including both conventional and modern genomic approaches), without promotional bias toward any particular company, technology, or commercial product.
	

	If plagiarism is suspected, please provide related proofs or web links.
	There is no clear evidence of plagiarism in the manuscript. The text reads as a synthetic review that paraphrases and integrates information from standard chickpea‑breeding and genetic‑diversity sources, supported by a substantial and recent reference list.
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