This manuscript presents a comprehensive investigation by land-sea synchronous
field surveys and enclosure experiments to reveal the potential regulatory mechanisms
of alkaline phosphatase activity (APA) in the coastal waters of Laizhou Bay (LZB).
The authors proved that the absolute phosphate (PO4-P) concentration and the ratio
nitrogen-to-phosphate ratio (DIN:PO.-P) have synergistic effects on regulation of the
APA secretion and organophosphorus utilization. The combination of geochemical
measurements and molecular biological evidence provides valuable insights into
phosphorus cycling driven by anthropogenic nitrogen inputs in coastal zones of LZB.

Overall, this is a well-structured and well-supported manuscript that meets the
standards for publication. However, several issues should be addressed or clarified to
further strengthen the manuscript.

1. Elaboration on the spatial coupling of high Chl a and APA

Figure 3 shows a spatial overlap between areas of high Chl a concentration
and high APA, particularly near the Xiaoging River (XQR) and Yellow River

(YR) estuaries. It is suggested to explicitly point out this coupling relationship in

Section 3.2 or 3.3 of the Results. For example, adding a sentence like: "Notably,

the spatial distributions of high Chl a concentrations and high APA _total values

showed remarkable consistency, especially in the adjacent areas of the XQR and

YR estuaries." This would visually strengthen the conclusion that phytoplankton

biomass is an important driver of APA.

2. Regarding the universality of the PO4-P concentration threshold

The study identifies a distinct PO4-P threshold (0.05 pmol-L™'), which is
well-supported by data from autumn and the enclosure experiment. However, the
winter data show no significant correlation between APA and either PO.-P or the

DIN:PO.-P ratio. It is recommended that the authors further discuss the potential

reasons for this seasonal discrepancy in the discussion section. For instance, is it

due to direct suppression of microbial activity and enzyme production by low
winter temperatures, or does the phytoplankton community structure in winter

(e.g., potentially diatom-dominated) inherently respond differently to P stress

compared to summer/autumn communities? A deeper analysis of these factors



would help clarify the boundary conditions under which the "threshold" concept
applies.
3. Clarifying the role of dominant taxa in APA

The manuscript states that APA in autumn was primarily derived from
phytoplankton. Could the authors briefly discuss the potential role of the
dominant species (e.g., specific genera within diatoms) or functional groups (e.g.,
groups known to strongly induce APA under P stress) present in the
phytoplankton community during that season? Even in the absence of species-
level data, referencing existing literature on which common taxa tend to exhibit
high APA under P stress would make the conclusion of "phytoplankton-
dominated APA" more concrete and enriched.

6. Regarding the explanation of the ecological significance of kinetic parameters

The study measured the enzyme Kinetic parameters Km and Vmax and
observed their changes below the identified threshold. It is recommended that the
discussion include an explanation of the ecological implications of these
parameter changes using more intuitive ecological terminology. For instance, a
decrease in Km may indicate enhanced enzyme affinity for the substrate,
representing an adaptive strategy under low-phosphorus conditions. Adding such
an explanation would make these biochemical parameters more accessible to a
broader audience of ecologists, thereby enhancing the readability and impact of
the manuscript.

7. Improving language clarity and chart specifications

The MS is generally well-writton, but still need improve language clarity and
fluency. Some sentences are unnecessarily long or awkwardly phrased.

In Figure 6, the scatter plot in the lower panel demonstrates a positive
correlation between APA and the DIN:POs-P ratio, distinguishing between "high
APA" and "low APA" groups. It would be beneficial to briefly state in the figure
caption or main text the criterion used to separate these two groups (e.g., based on
a specific APA value, or using a statistical clustering method). This would enhance

the transparency of the analytical approach.



Recommendation
Minor revision. The manuscript is timely, novel, and well-supported by data, but
the above points should be addressed to improve scientific rigor, clarity, and broader

impact.



