


[bookmark: _Hlk59814535]Response to reviewers’ comments
[bookmark: OLE_LINK67]Comments: The manuscript by Chai et al. is a nice piece of experimental plant physiology. The authors used their innovative plant-wearable sensor to monitor the rate and the direction of sap flow in plants in near real-time. As a result, they pinpointed novel phenomena that were never recorded before like back flow of sap from fruit to other parts of the plant. The nicely connected the observed patterns of sap flow with the modelled stress and diurnal changes obtaining conclusive results. Overall, this study serves as a convincing proof-of-concept for the developed technology of non-invasive sensing of sap flow. The only weakness of this study is the small number of replicas which could be amended by using several plants in parallel or by setting up sequential experiments if parallel measurements are not achievable at this stage. The authors should explicitly mention and discuss limitations stemming from these circumstances. Otherwise this paper is ripe for publication.
Response: We are very grateful for your positive evaluation of our work and for this constructive and crucial feedback. We fully agree that the small sample size (n=1 per treatment) limits the generalizability of the result. 
[bookmark: _Hlk216356424]While logistical and seasonal constraints prevent us from supplementing this with new replicates at present, we wish to emphasize that the core phenomenon is not an isolated finding. As we have cited in the manuscript, this hydraulic behaviour was consistently observed in a larger cohort of plants (n > 10) during our preliminary work [R1], although it was not the focus of in-depth investigation at that time. Furthermore, the finding is strongly supported by the fundamental physiological principle of water-potential-driven flow. Therefore, this component could be interpreted as a compelling “proof-of-concept” case study that qualitatively elucidates the endogenous causes and exogenous triggers of reverse sap flow and demonstrates the fruit’s role as a water buffer, rather than as a statistically robust conclusion. 
In direct response to your suggestion, we have now added a paragraph to the Discussion, which explicitly addresses this point and states that future studies with larger replicates are necessary to statistically validate this important phenomenon. Thank you once again for your insightful guidance, which has significantly improved the transparency and rigor of our manuscript.
Reference: [R4] Zhang, R.; Chai, Y.; Liang, X.; Liu, X.; Wang, X.; Hu, Z. A New Plant-Wearable Sap Flow Sensor Reveals the Dynamic Water Distribution during Watermelon Fruit Development. Horticulturae 2024, 10. https://doi.org/10.3390/horticulturae10060649
Following corrections have been made in the manuscript
Add Text: “While this study provides novel insights into fruit-mediated reverse sap flow, we acknowledge certain limitations that warrant further investigation. A primary limitation is the small sample size (n=1 for each treatment) in the experiment. However, this hydraulic behaviour was consistently observed in a larger cohort of plants (n > 10) during our preliminary work, although it was not the focus of in-depth investigation at that time [37]. Therefore, this component could be interpreted as a compelling “proof-of-concept” case study that qualitatively elucidates the endogenous causes and exogenous triggers of reverse sap flow and demonstrates the fruit’s role as a water buffer, rather than as a statistically robust conclusion. Future studies employing larger replicates are necessary to statistically validate the observed phenomenon. Additionally, while conducting experiments under outdoor conditions enhances ecological relevance, it also introduces inherent environmental variability (e.g., microclimate, soil heterogeneity) that cannot be fully controlled. Finally, the scope of our study was focused on elucidating the hydraulic mechanisms; we did not quantify the downstream impacts on fruit quality (e.g., total soluble solids, cracking incidence) or explore the underlying genetic architecture of this trait. These aspects represent critical and exciting directions for subsequent investigations.” (Discussion Section, Page 11, Line 335-350).




