
Manuscript title Quantifying growth perturbations over the fattening period in swine via mathematical modelling 
Authors Manuel Revilla, Guillaume Lenoir, Loïc Flatres-Grall, Rafael Muñoz-Tamayo, Nicolas C Friggens 

doi https://doi.org/10.1101/2020.10.22.349985  

 

Page 1 of 10 
 

 

Dear Dr. Mohammed Gagaoua, 

 

We would like to thank the comments of the reviewers for their evaluation and positive feedback. 

We much appreciate their careful reading our manuscript. Please find below the response to the 

reviewer’s comments. 

As shown in the PCI submission process, we have submitted a revised version in bioRxiv 

(https://www.biorxiv.org/content/10.1101/2020.10.22.349985v2). Moreover, you will find the 

revised version of the manuscript with the changes highlighted in red in the PCI submission system. 

We hope that the manuscript can be considered now acceptable for Peer Community In (PCI) Animal 

Science. 

 

Yours faithfully, 

Manuel Revilla on behalf of all co-authors. 

 

 

Review by Arata Hidano 

 

I appreciate that authors clearly noted that they made an important assumption that all pigs were 

subjected (on average) to the same perturbation. Nevertheless, I think if this resilience index is going 

to be applied, it is essential to consider wider factors that would affect pig growth such as disease and 

climate. Without accounting for these factors, the calculated index values may be biased and 

misleading. Was it not possible to consider these factors in the analysis? If so, was it due to the 

limitation in the analytical method, or lack of data, or both? I think discussing these would help 

readers to clearly understand the limitation and provide useful directions for further improvements. 

Response The reviewer is right in pointed out the relevance on the assumption that the pigs are all 

subjected to the same perturbation. In the ‘Quantifying animals’ response to perturbations’ section 

of the Discussion L414-418 clarifications have been added. 

 

P5 | Two-step mathematical model approach: Paragraph 4 

“The perturbated curve was constructed using the linear interpolation implemented in the “interp1” 

function in Scilab”. By looking at Figure 2, it seems that perturbed predictions never go above the 

unperturbed prediction values even though some data points sit above the unperturbed prediction 

lines. I’m not familiar with this method, so please could you explain whether or not these data points 

above unperturbed lines were ignored in this interpolation, and if so please explain why this is 

justifiable when considering resilience. 

Response None of the data points were ignored when constructing the perturbed curve. For 

construction, we allowed perturbed data points to be above the unperturbed curve by a margin of 

5%. We added some clarifications in L176-180. 

https://www.biorxiv.org/content/10.1101/2020.10.22.349985v2
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P9 | “A visual comparison of the AFS measurements dataset of Pie line…” 

Please explain what Figure 1 (and S1/S2) means – readers (including myself) would struggle to 

interpret this beautiful figure without explanations. Specifically please explain what has (visually) 

changed before and after filtering and how these changes would affect the results. This would help 

readers to understand why these filtering was necessary and why specific filtering criteria (values) 

such as those explained in Page 4 and 5 (e.g. ration > 0.15, more than 10% of the weights measured 

on AFS*Group > 3SD). 

Response Clarifications have been added in L271-275. 

 

P13 | Table 3 and Table 5 

There were a lot of analyses conducted here. Nevertheless, implications of these results were not 

discussed and just numbers appear in the manuscript. What do these correlations in Table 3 mean 

and what was the intention of this analysis? The same comment applies to Table 5. Please explain 

these results and discuss. 

Response Information added in L336-339. 

 

Review by Ludovic Brossard  

 

ABSTRACT | Page 1 

Results 

 -add initial and final mean BW after “during the fattening period” 

 -add the mean number of BW measures per pig? 

 -Give more information on what are the different degrees? And on the value of heritability? 

Conclusions 

 -perhaps try to give an example of the possible contribution to the improvement of swine 

productive performance 

Response The suggested corrections have been made, and the conclusion paragraph has been 

modified. 

 

BACKGROUND | Page 2, first paragraph  

First sentence is a bit oriented: I am not sure that it is a requirement of modern swine production 

systems to obtain animals that require less attention. It can be also said that the consequence of 

modern swine production (if with more modern you mean intensive) is that farmers have less time to 

pay attention to their animals due in part to the size of the farms. In a welfare point of view, each pig 

requires attention and it can be argued that it is not desirable to adapt the animals to the production 

system to counteract some disadvantages/consequences of these systems. But in practice farmers 

have less time so tools from precision livestock farming can help farmers to be attentive to their 

animals. We can also say that another way is to have more robust animals (more robust than which 
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type of pig?) but it is also the case in less intensive systems with outdoor access for instance (where 

pigs are more challenged as they were “originally”). So I suggest to reword this sentence. 

 

Response The paragraph has been modified L14-18. 

 

BACKGROUND | Page 2, first paragraph 

you define resilience but not robustness. Perhaps useful to define the both. 

Response The robustness definition has been added in L19-21. 

 

BACKGROUND | Page 2, second paragraph 

a reference to illustrate the sentence “New technologies… sustainability”? There is a bit a shortcut in 

this sentence: it is the fact that better understanding of requirements is used in decision support tools 

and translated in actions on feeding (for instance for precision feeding) that allows increasing 

efficiency. You can better understand the requirements using the data on phenotypes but you need 

tools to act on the basis of this knowledge. 

Response The paragraph has been modified L32-36 and a reference has been added. 

 

BACKGROUND | Page 2, second paragraph 

last sentence: insights on what? 

Response. The sentence has been corrected L40. 

 

METHODS | Page 3, station conditions paragraph 

suggest to reword the sentence “They were kept in fattening rooms between 65 and 77 days until the 

individual testing” in “They were kept in fattening rooms for 65 to 77 days until the individual testing” 

Response The sentence has been corrected L91-95. 

 

METHODS | Page 3, station conditions paragraph 

sentence “Pens had the same number of pigs and were located next to each other in the station”: not 

clear. You have already said that pens were identical so do you mean that pigs were allocated to pens 

to have the same number of pigs for a specific batch (14 maximum per pen)? What do you mean by 

located next to each other: there is no space (no corridor) between pens, each having a common wall 

with 1 o r2 other pens? 

Response The sentence has been removed and more details have been added in L82-87. 

 

METHODS | Page 3, last paragraph 

precise that AFS allow to measure feed intake and body weight at each visit? 

Response The suggested information has been added L114-116. 
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METHODS | Page 4, first paragraph 

 in the sentence “Briefly, the growing diet…”, remove “for production” after “net energy”. Precise 

perhaps that the diet was non limiting in amino acids. 

Response. The suggested modification has been done L107-109. 

 

METHODS | Page 4, paragraph 3 

the sentence “For each batch… the same group of animas” could be placed in “Station conditions” 

paragraph. 

Response Done L84-86. 

 

METHODS | Page 4 paragraph 4 

what do you define as a dataset: by breed, by batch by AFS? Please clarify. 

Response. A clarification has been added in L120. 

 

METHODS | Page 4 paragraph 6 

please explain why BW out of range can occur to clarify why they are aberrant 

Response. The explanation has been added in L130-132. 

 

METHODS | Page 4 paragraph 7 

-please explain why you choose this 0.15 ratio and the reason of this step (eliminate aberrant 

weights) as you did for fourth step. 

-last sentence: add “was” before “<3”? 

Response The explanation has been added in L136-138, and the suggested addition has been done in 

L141. 

 

METHODS | Page 5 paragraph 1 

first sentence: add “were” before “>3”? 

Response Done L147. 

 

METHODS | Page 5 paragraph 5 

μ0 is the initial value of the specific growth rate μ (and not μ0)? t0 is the initial time and age: you 

consider here age as time since t is defined as time since birth. 

Response The paragraph has been modified in L172-174. 

 

METHODS | Page 5 paragraph 6 
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the perturbed growth curve is build as the observed curve but with linear interpolation when data are 

missing? If no data is missing, no need to interpolation? Seeing figure 2, apparently is more than just 

relate “real” points. And apparently perturbed growth curve is blocked under or equal to unperturbed 

predicted curve. Please indicate that. 

Response. Explanations have been added in L176-180 and L183-186. 

 

METHODS | Page 5 last paragraph 

in which case ABC parameter results were normalised? Please clarify calculation of ABC: is it AUC 

perturbed – AUC unperturbed (what we can understand as written but in this case it should be 

negative as BW is lower when perturbed and thus the higher is better) or AUC unperturbed – AUC 

perturbed (positive and in this case smaller is better as this indicate a low difference between the 

both curves) or absolute value…? Additionally, a low ABC index can also indicate that the pig faced no 

or very few perturbations. The perturbed growth curve is build as the observed curve but with linear 

interpolation when data are missing? If no data is missing, no need to interpolation? Seeing figure 2, 

apparently is more than just relate “real” points. And apparently perturbed growth curve is blocked 

under or equal to unperturbed predicted curve. Please indicate that. 

Response. Few sentences in the ‘Two-step mathematical model approach’ section of the Methods 

have been added to clarify the reported questions: L183-186 and L187-193. 

 

METHODS | Page 6 first paragraph 

growth model parameters are W0, μ0 and D or do you also include ABC? 

Response Corrected in L194-195. 

 

METHODS | Page 6 - Phenotypic swine production traits 

-perhaps precise the way to measure BT and LD and to obtain BF100 an LD100 or give a reference? 

-You indicate that you use total feed intake to calculate FCR but you do not mention total feed intake 

in list of data from AFS page 4 (paragraph 3) and you do not indicate if you had to apply a pre‐

treatment also (AFS can have dysfunction for BW but also for feed intake measure). Please add these 

points as FCR trait quality is related to both WG and total feed intake. 

Response Both modifications have been added in L214-219 and L152-155. 

 

METHODS | Page 7, Table S1 

in the text page 3 you indicate 7 birth farms and in the table S1 you indicate BF effect only for Pie 

breed. Does it mean that you have 5 birth farms for Pie and 1 for DU and one for Pie NN? Please 

clarify. 

Response The clarification needed has been added in L81. 

 

METHODS | Page 7, Table S1 

Moreover, you did not analyzed growth parameters from Gompertz curves? 
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Response The genetic parameters of the Gompertz curve parameters have not been estimated. It 

seemed difficult to us to associate the improvement of one or more of these parameters with an 

objective of improvement of the animals. 

 

RESULTS | Page 7: last paragraph 

-Are the 10.5 million measurements including BW and feed intake? 

-Sentence “Regarding the number of AFS…”, suggest to add “the ratios” before “between the raw and 

the filtered…” and suggest to invert here raw and filtered (it is ratio filtered/raw). 

-Last sentence: replace is by are before “shown in Table 1” (statistics so plural). 

Response Clarifications were added in L253-254 and L258-262. 

 

RESULTS | Page 8 Table 1 

Title: dataset or datasets? 

Response Corrected. 

 

RESULTS | Page 8 Table 1 

Is it a coincidence or an error that the numbers of AFS measurements in raw data are exactly the 

same for both Piétrain lines with different numbers of pigs? Please check 

Response Many thanks. There was indeed an error for Pie for raw and filtered AFS measurements. 

The table has been corrected. 

 

RESULTS | Page 9 Figure 1 (and figures S1 and S2)  

please increase the font size for axis indications and panel titles. Body weight is to be express in kg. 

Intra criteria use the same scale for graphics before and after filtering (for instance for A3 and B3) 

Response The suggested modifications have been done. 

 

RESULTS | Page 9 Paragraph 3  

“The body weigh measurements…”): is this paragraph useful as already said in material and 

methods? 

Response The paragraph has been removed. 

 

RESULTS | Page 9 Paragraph 3 

see remark made on page 6 first paragraph:.finally, you did not include W0 as a parameter? 

Response The only 2 parameters to be estimated are μ0 and D. W0 is a known value. 

 

RESULTS | Paragraph 4: 
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see remark made on page 6 last paragraph/ ABC is indeed an indicator of the perturbation that faced 

a pig. If a pig has a low ABC it is perhaps because it faced only few perturbations, so to estimate 

robustness it has to be interpret within a population reared in the same period and in the same 

conditions. 

Response That’s why we include in genetic parameters estimation the effect of the group (CG – Table 

S1) to “correct” the ABC of the animal by the average value of the group (faced to same/close 

perturbations). 

 

RESULTS | Page 10 Figure2 

please increase the font size for axis indications and panels titles. Body weight is to be express in kg. 

Replace recorder by recorded in the figure title. 

Response The suggested modifications have been done. 

 

RESULTS | Page 11: footnote 

invert “unperturbed” and “perturbed”? 

Response Done. 

 

RESULTS | Page 12 figure 3 

as for Table 2 explicit μ0, D and ABC in footnote 

Response Done. 

 

RESULTS | Page 13: figure 4 

it is surprising, regarding data on ABC in Table 2 and plot in figure 3, that ABC distribution for Pie and 

Pie NN are exactly the same (min, max and 3rd quartile are very different in the table but not in the 

figure 4). Please check. Explicit ABC as in table 2 footnote. 

Response The needed verifications have been done, and the suggested modifications added. 

 

RESULTS | Page 13 table 3 

as for Table 2 explicit μ0, D and ABC in footnote 

Response Done. 

 

RESULTS | Page 14 Table 5 

what is given exactly in the diagonal? Heritability for ABC apparently but for other parameters? Are 

you sure of traits given vertically: what are L100, MW100 and FI? Please check. 

Adapt the title, as it is only correlations between ABC and four phenotypic traits. 

Response The corrections have been made in Table 5. 
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DISCUSSION | Page 15 first paragraph 

there is a mix of ideas here. You introduce the difference between genetic potential and on farm 

performance (due to crossbred, feed, environmental condition control, sanitary status…) and after 

you talk about resilience. Do you consider that resilience will be used to select pigs that will perform 

more closely to their potential knowing that rearing conditions in breeding stations and in real farms 

can be very different in terms of diet, density, sanitary status (and that performance are not 

measured always in the same season…); in this case pigs must be resilient to a very large spectrum of 

“perturbations” if you consider that diet or density are also perturbations. Please clarify your purpose. 

Response The paragraph has been modified in L352-358. 

 

DISCUSSION | Page 15  

“Body weight … by AFS” paragraph: suggest to change this subsection title in something more explicit 

about the content: it is more about importance of pretreatment/checking of data from AFS as a 

prerequisite to data analysis. 

Response Done L363. 

 

DISCUSSION | Page 15: last paragraph 

Discuss more about Revilla et al and Nguyen‐Ba et al works to explain for instance why you do not try 

to apply the same procedure than Nguyen‐Ba for your case, why you did not used the perturbed 

growth modelling with the Gompertz–Makeham function in the present study, while you used it in 

Revilla study… Elaborate a bit more about the choice of your method. 

Response The discussion was enlarged L386-391 and L394-396. 

 

DISCUSSION | Page 15: last paragraph 

“The Gompertz model (16) was chosen as it is widely used to describe the growth of animals”. 

Perhaps develop a bit more about this choice (rather than other functions, advantages, 

inconvenience) in pig particularly. 

Response Information has been added in L394-396. 

 

DISCUSSION | Page 16 ‐ First paragraph 

as stated in this paragraph, your approach with ABC has the limitation that all animals can be 

subjected differently to perturbations. In the different rooms of a farm, and even in a same room, 

some pens can be faced to sanitary issues for instance and some not, so it is difficult to ensure 

whether a pig with low ABC is resilient or not challenged. Perhaps develop more this part, as made a 

bit in Revilla if I have well seen, to include thinking for instance about improvement of this approach 

by possible combination with other data with the help of development of precision farming. 

Response This is indeed an interesting remark that requires future work. We have added some 

information in L414-418. 
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DISCUSSION | Page 16 ‐ First paragraph 

You could also develop a bit what you mean by “This kind of approach opens the perspective to use 

this information for on‐farm management”: how do you see the use of ABC helping the on‐farm 

management? ABC is obtained a posteriori and not in real‐time so to which management do you 

refer? 

Response The reviewer is right. We have corrected the sentence L414-418. 

 

DISCUSSION | Page 16 “Resilient trait in breeding objective” paragraph 

could you develop a bit more why breeding practices need to include resilience? 

Response Done L426-429. 

 

DISCUSSION | Page 16 “Resilient trait in breeding objective” paragraph 

“In this context, the improvement of total system …. of resilience traits (24)”: not clear. Please explain. 

Response The sentence has been modified L428-431. 

 

DISCUSSION | Page 16 “Resilient trait in breeding objective” paragraph 

“However, the positive genetic trend … in the selection criteria”: please develop a bit about what you 

mean by “properly included”. Another point: could resilience inclusion modify other traits (meat 

quality, other functions…)? 

Response Discussion has been modified in L444-455. 

 

CONCLUSION | Page 17 

“The heritabilities found… total system profitability” sentence is a bit contradictory with the sentence 

page 16 saying that “The estimated heritabilities found in this study are low, ranging from 0.03 to 

0.04, suggest that selection for this trait would result in a limited positive selection response”. There is 

also a shortcut between resilience and total system profitability. Perhaps develop this link a bit in 

discussion. 

Response The heritabilities found for the proposed resilience indicator are low but gives opportunity 

to be considered as a selection criterion and thus improve resilience. This first approach to building a 

resilience index, based on an analysis of the growth pattern could be enriched by the inclusion of 

observations of the environment (health observations, room temperature) and the concomitant 

analysis of feeding behavior (feed intake or feeding duration). 

 

REFERENCES | Pages 19-20 

-Be consistent in the way to indicate journal names: sometimes you indicate the full name (1, 6, 7 for 

instance), sometime the abbreviated name (for instance 2, 3…). 

‐Be also consistent in the titles of the articles: only first word with first letter capitalized (e.g., 1, 3) or 

all words (e.g., 2, 6) 
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‐References 15 and 24: they are chapter books, perhaps be more precise in the way to cite it (what is 

the chapter title, the book title, editor…) 

Response The references have been modified accordingly, and for the chapter books more details 

have been added. 


