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1. Basic repor-ng 
 

The authors present the results of research aimed at tes4ng how the presence of 
parasitoids of an herbivore feeding on Datura stramonium (Lema daturaphila) modifies 
the arms race between plants and insects. The main premise of this study is the lack of 
knowledge about the effect of natural enemies of herbivorous insects on 
Interac4ons between a plant and its herbivore. 

The authors present results indica4ng the presence of parasitoids on L. daturaphila 
eggs and larvae. The authors inves4gated the existence of the above interac4on in 11 
popula4ons of D. stramonium and state that they have evidence to conclude that in some 
popula4ons egg parasitoids dominated over larval parasitoids and vice versa. The authors 
suggest that this was the result of compe44on for limited resources and that it may 
influence compe44on between parasitoids. 

In my opinion, the problem should be presented in a slightly different way, for 
example: The produc4on of defensive substances protects the plant from aEack by most 
generalist herbivores. However, some herbivores develop adapta4ons that allow them to 
find the plant through the scents of the defensive substances it produces, and to 
neutralize the toxic effects of these substances. Defensive substances can be vola4le. 
Herbivores are not necessarily aEracted to the smell of a given defensive substance, but 
also to another chemical compound that does not perform a defensive func4on. The 
herbivore's detec4on of a specific chemical compound produced by a plant promotes very 
specific adapta4ons in that herbivore, which are costly. In accordance with the Second Low 
of Thermodynamics, the high costs of such adapta4ons make it less likely to develop 
adapta4ons to detect other plants and detoxify their chemical compounds, which makes 
such an herbivore a specialist. High pressure of generalists and low pressure of specialist 
are selec4on factors favouring high concentra4ons of defensive substances in plant 
4ssues. Low generalist pressure and high specialist pressure are selec4on factors favouring 
a low concentra4on of defensive substances in the plant 4ssue. The ra4o of the pressure 
intensity of generalists and specialists is a selec4on pressure that shapes the concentra4on 
of the defensive substance and the level of 4ssue damage. Parasitoids modify this paEern. 
For example, reducing the pressure of a specialist by increasing his parasi4sm, with high 
pressure of generalists will cause an evolu4onary response in the form of an increase in 
the concentra4on of the defensive substance in 4ssues and a decrease in the propor4on of 
damaged 4ssues. Various combina4ons of generalist, specialist and parasitoid pressure 
intensi4es can be studied in variable environments that differ in the rate of primary 
produc4on and, consequently, in the composi4on of plant, herbivorous and other 
organism communi4es. This phenomenon remains almost unexplored. 

The authors do not explain why they conducted the research in different plant 
popula4ons. One can guess that the reason was to study how frequent cases of 
herbivorous parasi4za4on by parasitoids are. The authors provide basic geographic and 
meteorological data of the research sites, but do not address in the text the produc4vity of 
these sites, which may be propor4onal to the average amount of precipita4on and average 
temperature. They also do not discuss differences in the propor4on of parasi4c broods and 
larvae, and differences in herbivore egg mortality levels between study sites. 
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I consider that all the relevant literature was cited by the authors. 
 
Provided the lack of theore4cal background referring the use of different study sites, I 

consider that Figure 6 either is not relevant, or the authors do not know how to present its 
relevance. 
 

Charts 7 and 10 are descrip4ve and do not contribute to the understanding of the 
biological problem presented here. Probably, they will gain importance if the authors 
explain the idea behind the comparison of different study sites. 
 

Many of the figures and tables are not well labelled: essen4al informa4on is lacking (I 
described these shortcomings in the “Experimental design” sec4on). 

 
I am not a na4ve English speaker, but to the best of my knowledge the manuscript is 

using professional English correctly. 
 

Raw data was supplied by the authors. These data appear to be robust. 
 

2. Experimental (fieldwork) design 
 

The scope of the journal is rather broad, so I consider that the subject maEer of the 
manuscript is consistent with the scope of the journal.  

 
The research ques4on is not sufficiently clear. It does not address exis4ng 

hypotheses/theories of defence in plants. Many sec4ons of the manuscript are descrip4ve. 
Due to conceptual and structural shortcomings and insufficient reference to exis4ng 
hypotheses of defence in plants against herbivory, the manuscript does not fill exis4ng 
gaps in this field, although it duly iden4fies these gaps. 
 

The appropriate model fot the type of data presented in the Figures 8 and 9 is the 
standardized major axis (SMA) and not the ordinary least squares (OLS), as the authors did 
not control the independent variable. 
 

The methods do not clearly state whether the data used in the regressions were 
transformed in any way. From the descrip4on of the results, one can guess that it was not. 
While the fit of the model to the data is not affected by the fact that both variables are 
discrete, the significance test (I suspect it was ANOVA in regression, because it is not 
described explicitly) should be carried out on con4nuous data if no numerical method 
resistant to discon4nuity was used (Falster et al., 2003; Sokal and Rohlf, 1995; Warton et 
al., 2006). 
 

The quality and the descrip4ons of the Figures 1 through 5 are OK. 
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Figure 6, and Figures 8 and 9, should contain informa4on on the sta4s4cal significance 
of the models used. Figure 6 should contain informa4on on what post hoc test was used. 
Figures 8 and 9 should contain the equa4ons of the regression lines in each figure and 
informa4on on which regression model was used (standardized major axis (SMA), ordinary 
least squares (OLS)). The authors do not explain why most of the regression equa4ons 
were adjusted to the 2019 data and only two, to the 2018 data (Figure 8). Nor do they 
explain why the equa4ons for different loca4ons were fiEed to different numbers of pairs 
of levels of variables. Figure 10 should include an explana4on, either in the text of the 
manuscript or in the figure legend, why the regression analysis for herbivorous larvae has 
not been split by study site. 

 
Charts 7 and 10 should contain informa4on specifying that the data are average values 

per year. 
 

The descrip4on of the Table 1 should inform that the data are per year (i.e., average 
per year precipita4on, average per year temperature (or, yearly). Table 2 should contain 
the informa4on that the data was summed per year. 
 

The descrip4on of the Tables 3 and 4 should be different, for example: “The effect of 
popula4on on the average per clutch egg number in 2018 and 2019” (Table 3: Why the 
authors did not compare it between years?), and for example “The effect of popula4on 
and herbivore egg number on the average per season (per year?) number of emerged 
parasitoid wasps in 2018 and 2019” (Table 4). 
 

Table 5 should contain the informa4on concerning the unit of measurement of the 
study object (how many larvae, 4me interval during which analysed larvae were collected, 
etc.). 
 

The authors performed the inves4ga4on in accordance with high technical and ethical 
standards. Par4cularly, the authors had a permit from the Ministry of Environment and 
Natural Resources, Mexico (SEMARNAT), to obtain samples in the field. 
 

The authors carried out the lab and field work in accordance with the exis4ng 
standards. 

 
Neither the sta4s4cal methods the results based upon these methods were described 

with sufficient details.  
 

3. Validity of the findings 
 

Since the authors do not refer to exis4ng hypotheses about plant defense against 
herbivores, the validity of their discovery is diminished. 
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The text does not directly explain why the authors inves4gated the rela4onship 
between the number of herbivorous eggs or larvae and the number of parasitoids. For 
both developmental stages, the authors found a posi4ve rela4onship between these 
variables, but do not discuss the implica4ons of this finding. If a larger number of larvae or 
eggs of herbivores aEracts a larger number of parasitoids, this is a numerically obvious and 
not very interes4ng result. However, the analysis of the regression slopes may indicate the 
existence of interes4ng rela4onships. These slopes are impossible to compute for peerage 
purposes, as I have not found the coefficients of the regression equa4ons either in the text 
or in the supplementary material. They are difficult to visualize in the figures given, as the 
dependent axis is shorter than the independent axis. The slope of the equa4on 45º means 
that the number of parasitoids increases propor4onally to the number of eggs or larvae. A 
higher slope indicates a parasitoid’s preference for larger numbers of eggs or larvae, and a 
slope smaller than 45º, indicates, the existence of a mechanism that reduces parasitoid’s 
efficiency, e.g. (i) failure of the parasitoid to infect host eggs when eggs are numerous, or, 
for example, (ii) the existence of a larval defence mechanism when present in large 
numbers. With one excep4on (Texcoco 2019), the rela4onship between the number of 
parasitoids and the number of eggs was linear, and the devia4ons from the regression 
equa4ons did not show a clear trend: due to the lack of informa4on about the slope of the 
regression equa4ons, it is difficult to interpret these results. However, the rela4onship 
between the number of parasitoid flies and the number of L. daturaphila larvae suggests 
the existence of a trend. The equa4on for 2018 data can be explained, as proposed by (ii). 
For 2019, the regression equa4on seems to fit the data poorly, and perhaps a quadra4c or 
polynomial equa4on would fit the data beEer. The results show that low and high 
numbers of L. daturaphila larvae aEract propor4onally more parasitoid flies than medium 
numbers of larvae. 

 
Also, slope/intercept comparison among study sites would help to test for the among-

site differences in the intensity of the rela4onship presented on the Figure 8. I suspect that 
the authors did not perform such comparison because they did not address this ques4on 
explicitly (I do not understand why). 
 

In the line 352 the authors wrote: “Thus, the presence of these alkaloids in the oral 
secre4ons of L. daturaphila could suggest that this herbivore can take advantage of its host 
plant defences for its own benefit. This might be the reason behind the larvae behaviour 
to present oral secre4ons before poten4al aEacks by enemies such as parasitoids.” It 
seems that the results show something completely different: as for the high number of 
herbivore larvae, the number of parasitoid flies is higher than the fiEed regression line, 
this may be due to the aErac4on of the parasitoid by the larvae, e.g. by the alkaloids 
secreted by them. This could be demonstrated if a higher concentra4on of alkaloids 
aEracted more parasitoids. Apart from men4oning that herbivorous larvae accumulated 
alkaloids, the authors do not use alkaloid data. It should be tested whether a higher 
density of larvae does not reduce the concentra4on of alkaloids in the diges4ve system of 
the larvae. If not, then the hypothesis of a side effect of alkaloid accumula4on by larvae in 
the form of "aErac4on" to a specialized parasitoid would be very novel. The problem with 
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this explana4on is the higher-than-expected parasi4sm for low larval popula4on densi4es. 
I think this may be due to the fact that it is easier to parasi4ze the larvae when there are 
few of them. Being specialist parasitoid involves similar proximate mechanism as being 
specialist herbivore: specialist parasitoid “learns” how to detect its hosts using their 
alkaloids and should neutralize their harmful effect. 

 
A result completely unno4ced by the authors is a higher dispersion of residuals for 

higher larval popula4on densi4es. This may be consistent with the predic4on that 
parasi4sm is easier when there are few larvae. For moderate and high larvae density, the 
number of parasitoid flies can be either lower or higher. For low larvae densi4es, it was 
always low. Why? 

 
It is difficult to deduce from the text which results show or suggest compe44on 

between the two species of parasitoids. The easiest way to demonstrate this result would 
be, for example, to show that the prevalence (incidence) of one type of paraitoid is 
inversely correlated with the incidence of another parasitoid. 
 

I conducted an analysis of the available data, read roughly from the data presented in 
Figures 7 and 9, and the result does not show the existence of a nega4ve rela4onship 
between the percentage of parasi4zed eggs and larvae for any year: 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Data for 2018 showed even a weak posi4ve rela4onship between the two variables. 
 
This is not straighnorward from the text, why the authors evaluated the mortality by 

parasitoids per egg clutch (Lines 144-145). The authors did not refer this result to any 
abio4c variable associated to the environmental produc4vity. For example, at first glance, 
it seems that higher mortali4es occurred when the average (per year?) precipita4on 
interval is between 600 and 700 cubic mm. Raquena in 2019 presented a high mortality, 
even when the produc4vity at this site was high. Probably the use of evapotranspira4on 
would beEer express the produc4vity of each site. Also, perhaps using a structural 
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equa4on model would help to beEer test whether abio4c variables influenced egg 
mortality (Lefcheck, 2016). 
 

The discussion in the lines 293-340 is vague. 
The research ques4on implicitly assumes that greater nega4ve effects of the 

parasitoid on the herbivorous imply less damage to plant 4ssues, which may be true but 
has not been shown in this study. I suspect that the authors' earlier work contains data 
that could help test this hypothesis. 

 
The “Conclusion” sec4on contains considerable misconcep4ons. Contrary to what the 

authors stated, the study is far from demonstra4ng the existence of coevolu4on between 
the host plant, the specialist herbivore and the parasitoids that aEack the herbivore. For 
this, it is necessary to demonstrate that the parasitoid decreases the nega4ve effect of the 
specialist herbivore on the damage exerted on plant 4ssue and that the decrease in this 
damage is reflected in the decrease in the nega4ve effect of herbivory on fitness. The 
authors have demonstrated the existence of a varied pressure of parasitoids in their area 
of distribu4on, but they have not demonstrated that these parasitoids cons4tute a strong 
selec4on pressure. I do not agree that a conclusion can be drawn that the larvae of the 
specialist herbivore mounted an an4-parasitoid defense: as I described in this sec4on of 
the review, it is easier to demonstrate that there is evidence derived from this study, which 
suggests that the alkaloids contained in the larvae's diges4ve system they are used by the 
parasitoid to find the larvae of the herbivore. The conclusion: “Finally, the discovery of 
new interac4ons in the system Datura-Lema underscores the importance of ecological 
interac4ons in the promo4on and maintenance of species diversity” goes too far. An 
alternate scenario is possible: A high efficiency of the parasitoid in reducing the popula4on 
of the specialist herbivore will promote the decrease of the abundance of the laEer 
species and consequently, promote the concentra4on of alkaloids in the plant 4ssue in the 
absence of this specialist and, therefore, nega4vely affect the abundance and richness of 
the generalist herbivores that are going to be eliminated or repelled by these alkaloids. 
 

4. Comments on strengths and weaknesses of the manuscript 
 

The problem taken up by the authors is very interes4ng and rela4vely novel, but the 
authors do not refer the obtained results to any of the theories of plant defence against 
herbivory. This is a considerable weakness of this manuscript. 
 

I consider that the topic of the manuscript is very important, however, I found a 
disorder and a lack of a clear theore4cal background in the text. Par4cularly, it lacks a 
hypothesis-based approach. 

 
The manuscript can be accepted for publica4on only aoer considerable changes. 
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