
Point-by-point response to Reviewer #1’s comments: 

This study combined DNA-based stable isotope probing (DNA-SIP) with high-

throughput sequencing to identify the taxonomic identities of active methanotrophs in 

physiochemically contrasting soils from 6 different paddy fields across China.   

They found that pH is potentially the key driving force selecting for canonical 

gamma- (typeI) and alpha- (type II) methanotrophs in rice paddy soils. It is of interest 

and innovate to check if the specific functional microbes like methanotrophs are 

selectively favoured under different pH conditions in natural wetland system. In 

general, the manuscript is well-written, the results are sound to me, and the discussion 

are profound. 

Reply: Thanks for the positive comments to the present study. 

 

I only have several minor comments as follows:   

 

1. Authors provide solid evidences proving the pH-based ecological coherence of 

active canonical methanotrophs in paddy soils, but no significant difference of 

CH4 oxidation was observed between high-pH and low-pH soils. Why? Please 

added some discussions.  

Reply: In this study, despite different community compositions of active 

methanotrophs between low-pH and high-pH soils, the dominant phylotypes of 

methanotrophs (type I or II methanotrophs) indeed showed similar oxidation rates. 

We assume one possible explanation is that the type I and II methanotrophs in the 

soils might have similar kinetics of methane oxidation, including similar substrate 

affinity and specific cell activity, according to previous results from pure culture 

studies (Bedard and Knowles, 1989; Hanson and Hanson, 1996; Calhoun and 

King, 1998). This interesting point has been added in the manuscript (last 

paragraph of the Discussion) as following:  

“Despite different compositions of active methanotrophs, there was no 

fundamental difference of methane oxidation rate between low-pH and high-pH 

soils, indicating similar methane oxidation rate of type II and I methanotrophs in 

rice paddy fields. The culture dependent studies have showed similar kinetic traits 

between these two groups of methanotrophs, including substrate affinity and 

specific cell activity (Bedard and Knowles, 1989; Hanson and Hanson, 1996; 

Calhoun and King, 1998), which might explain the similar methane oxidation 

rates in different soils in the present study.”. 

 

2. Each microcosm incubation was completed at different time and the longest might 

be 42 days. Is the microcosm still under oxic condition? Is there any indicators?  



Reply: Thanks for the constructive comment. In this study, we completed the 

incubation at different time points when almost all the amended methane was 

consumed and then compared the methane oxidation rate based on the average 

methane consumption quantity per day (Fig. 1b). Indeed, the oxygen 

concentration is an important factor for methane oxidation and it is possible that 

lower oxygen concentration might occur with longer incubation period and affect 

the methanotrophic activity, especially for the microcosms of low-pH soils 

following fertilization which took more than 30 days to oxidize the majority of the 

amended methane. Unfortunately, we did not measure the oxygen concentration 

throughout the incubation, thus to which extent the potential oxygen limitation 

might affect the methanotrophic rate is not known. However, we have monitored 

the methane concentrations every 1-3 days throughout the incubation, and the 

change in methane concentration in each microcosm at during the whole 

incubation period confirmed the decreased methane oxidation rate following N 

fertilization in low-pH soils (see the figure below as Fig. S2). Therefore, we 

believe the present results can provide reasonable argument to the critical point 

that methane oxidation rate is different in different microcosms and can be 

affected by nitrogen fertilization. 

 

We have indicated the possible influence of oxygen concentration on the 

methane oxidation rate in the revised Results section of the manuscript as 

following: “The lowered methane oxidation rate following fertilization might also 

suffer from decreased oxygen concentration at the later stage of the microcosm 

incubation, especially for the fertilized low-pH soil incubations which lasted more 

than 30 days. However, the temporal changes in the concentrations of headspace 

methane in the microcosms also showed inhibition by inorganic nitrogen of 

microbial methane oxidation during incubation of low-pH soils, leading to a 

prolonged period for consumption of the same amount of methane, particularly for 

YT soil (Fig. S2).” 



 

3. Subsection 2.8. Sequence data processing and deposition, where is the sequence 

data deposited?  

Reply: Thanks for the comment and we apologize for the mistake here. We did 

deposit the sequencing in the European Nucleotide Archive (ENA) and the 

sequence data deposition was described in the section of “Data availability” after 

“Conclusion” as the journal requires. We have deleted the “and deposition” from 

the Subsection 2.8 title.  

 

4. One of the important things for SIP study is to compare the unlabelled and 

labelled treatments and then identify the labelled microbes. In this study, the 

control was set as microcosm under natural atmospheric condition. Why not with 

12C-CH4 supplementation. Please discuss the possible effect in the discussion. 

Reply: Thanks for the comment. Indeed, for DNA-SIP study, the active 

microorganisms are usually revealed by comparing 13C-labelled and unlabeled 

microcosms. It is especially important for identifying novel microorganisms with 

unknown GC content. However, we still think the methane oxidizers revealed 

from the heavy fractions of 13C-microcosms reflect mostly the true active 

methanotrophs in this study despite of absence of 12C-control, for the following 

reasons. (1) The goal of this study is to investigate the distribution and activity of 

well-known canonical methane oxidizers (type I and II) in different pH paddy 

soils. Based on previous DNA-SIP studies which included both 12C- and 13C-

methane amended microcosms in our lab and some other research groups (Cai et 

al., 2016; Daebeler et al., 2014; Dumont et al., 2011; Shiau et al., 2018; Zheng et 

al., 2014), we expected the 13C-labelled pmoA gene enriched in the SIP fractions 

with CsCl buoyant density > 1.73 g ml-1. In this study, DNA-SIP results from 13C-

methane amended microcosm were consistent to these previous results and the 

pmoA genes accumulated in “heavy” fractions with buoyant densities of 

approximately 1.735-1.745 g ml-1. (2) Although 12C-control was not used in this 

study, we performed the DNA-SIP fractionation on the microcosms under natural 

atmospheric condition, and the pmoA genes accumulated in the “light” fractions 

with a buoyant density of 1.717-1.726 g ml-1, which is also similar to the results of 
12C-control microcosms from the previous studies mentioned above. These pmoA 

genes should represent the background methanotrophs in the soils without being 
13C-labelled. (3) Furthermore, the sequencing of pmoA genes from “heavy” 

fractions of 13C-methane amended microcosms showed that the methane oxidizers 

were dominantly canonical gamma- (Methylobacter and Methylocaldum) and 

alpha- (Methylocystis) methanotrophs, which do not have particularly high G+C 

content and should not be abundantly detected in the target “heavy” fractions 

(with density of 1.735-1.745 g ml-1) without successful incorporation of 13C into 

their DNA. (4) However, we cannot rule out that there were a small amount of 

unlabeled pmoA genes “drifting” to the “heavy” fractions during the process of 



DNA fractionation, but it is confident to conclude that at least the dominant 

phylotypes revealed in the “heavy” fractions in this study were the truly labelled, 

active methanotrophs.  

We added the information of similar buoyant density compared to previous 

studies in the revised Results section and discussed the lack of 12C-methane 

treatment and possible effect in the Discussion section as follows: 

In Results 3.4, we compared the CsCl density range in our study with 

previous studies by adding “The pmoA genes in the 13CH4-amended microcosms 

accumulated in the heavy DNA fractions with a CsCl buoyant density of 

approximately 1.735-1.745 g ml-1, which was within the same range as in previous 

studies (Shiau et al., 2018;Cai et al., 2016), while the pmoA gene abundance in the 

control treatments peaked only in the light DNA fractions with a buoyant density 

of 1.717-1.726 g ml-1.” 

In Discussion paragraph 2 we added “Although we cannot rule out the 

possibility that there were some unlabeled pmoA genes “drifting” to the heavy 

fractions during the process of DNA fractionation, since the absence of 

microcosms with 12C-methane amendment for background calibration prevents 

precise calculation of relative abundance of 13C-labeled microbes, it is confident 

to conclude that the dominant phylotypes revealed in the heavy fractions in this 

study represented the truly labeled and the most active methanotrophs.” 
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