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SUMMARY 

The aim of the experiment was to research the productivity and carcass characteristics of 

broiler chickens receiving a probiotic feed supplement. The probiotics added to the diet of 

broiler chickens were shown to increase live weight by 11,9%, average daily gains by 12,1%, 

and total weight gain by 12,2%, reducing feed consumption per kg increase by 8,9% compared 

with the control. Consumption of the probiotic feed supplement  increased the pre-slaughter 

live weight by 12,0% and the gutted carcass weight by 13,3% relative to the control. 
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INTRODUCTION 

The search for ways to reduce the total cost of feed in animal husbandry through the use of feed 

supplements is currently of great interest (Chudak et al., 2020; Pałka et al., 2020; Shevchenko et al., 

2017; Sobolev et al., 2019). Increasing broiler meat production is one of the most important 

challenges, and is also associated with the quality of the products (Pengfei et al., 2017; Poberezhets, 

2020). 

These problems cannot be solved without the use of biologically active substances. Given the 

data on the negative impact of artificial additives and biostimulants on animal productivity and the 

safety of the final product, preference should be given to additives of natural origin, including 

probiotics (Lopetuso et al., 2017; Podolian, 2017). 

Probiotics are feed supplements produced from live microorganisms or growth stimulants of 

microbial, animal, plant origin which have a beneficial effect on the microbiome (Angelakis, 2017; 

Ducatelle et al., 2015; Hadieva et al., 2021). 

Probiotics do not cause the formation of resistant forms of bacteria and have a wide range of 

antagonistic activity against pathogenic and opportunistic microorganisms (Caramia, 2004, Vitetta 

et al., 2014). They also have a multifaceted positive effect on the body, e.g. by reducing the 

permeability of tissue barriers to toxins and detoxifying compounds produced by pathogens.  

Antibiotics are known to suppress the immune system, whereas probiotics stimulate the 
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production of antibodies. By producing biological substances, they promote the production of 

mediators by the macroorganism, which has a positive effect on the functions of the digestive tract, 

liver, cardiovascular system, and metabolic processes. They are also involved in the synthesis and 

absorption of vitamins (Chralampopoulos and Rastall, 2009; Ashraf and Shah, 2014 Cisek and Binek, 

2014; Hadieva et al., 2021). 

The aim of the experiment was to research the productivity, carcass characteristics and quality 

parameters of broiler chickens receiving a probiotic feed additive. 

MATERIALS AND METHODS 

Ethical considerations 

The experiments involving poultry were approved by the Commission on Bioethics of the 

Vinnytsia National Agrarian University (Ukraine) and conducted in accordance with breeding, 

housing and feeding standards, as well as the recommendations of the European Convention for the 

protection of vertebrate animals used for experiments or other scientific purposes. 

Birds, housing and experimental diets  

The experiment was carried out on two groups of one-day-old Cobb 500 broiler chickens  

(I - control group, II - experimental group), with 20 birds in each group (Table 1). The experiment 

lasted for 42 days, including an initial 5-day adaptation period. The control group was fed a basal 

diet (BD) in the form of complete feed. The experimental group additionally received a probiotic 

supplement according to the design of the experiment. The microclimate conditions were the same 

for both groups, in accordance with current veterinary and sanitary standards. The birds had free 

access to water, and feeding took place according to accepted standards (Ibatullin et al., 2017). 

Table 1 

Design of the experiment 

Group 

Duration, days Number 

of 

chickens 

Feeding characteristics Adaptation 

period  

Main 

period 

I - control 5 35 20 BD (complete feed) 

II - experimental 5 35 20 
BD + (ProbiolPlus probiotic 

supplement; 0,25 kg per t of feed) 

BD – basal diet 

Feed ration and feed composition  

The chickens were fed the completely balanced commercial feed Multigain produced by the joint-

stock company Kyiv-Atlantic Ukraine (Myronivka, Kyiv region), A complete compound feed for 

broilers that provides the birds with all necessary nutrients.  
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Table 2 

Composition of compound feed for broiler chickens aged 4–5 weeks 

Ingredient composition, % 

Maize 30 

Wheat 27,5 

Soybean meal 15,0 

Sunflower meal 12,0 

Fishmeal 5,0 

Soybean oil 3,0 

Fodder yeast 3,4 

Defluorinated phosphate 1,55 

Limestone 1,2 

Table salt 0,3 

Vitamin and mineral mixture 1,0 

Antioxidant 0,0125 

Mould inhibitor 0,009 

Coccidiostat 0,0097 

Сhemical composition, % 

Crude protein 21,0 

Crude fibre 5,0 

Methionine + cystine 0,89 

Lysine 1,15 

Calcium 0,9 

Phosphorus 0,7 

Chlorides  0,307 

Crude fat 6,2 

Tryptophan 0,26 

Threonine 0,17 

Linoleic acid 3,21 

Sodium 0,2 

Methionine 0,45 

А 3,00 

D3 0,04 

В1 2,0 

В6 2,5 

В12 0,01 

Performance parameters  

Livestock viability and feed consumption were monitored daily, as well as live weight gain and 

feed conversion. The chickens were weighed weekly up to the 42nd day of growth on Aurora AU 

309 electronic scales with accuracy within ± 1 g. 

The following carcass properties were determined: pre-slaughter live weight of poultry after 12 

hours of fasting; weight of the gutted carcass, i.e. the exsanguinated carcass, without plumage, head, 

legs, wings (removed at the elbow joint), or gastrointestinal tract; weight of edible and inedible parts 

(Ibatullin et al., 2017). 
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Determination of performance parameters 

Broiler chickens in group I were fed complete feed in accordance with their age. Broiler chickens 

in group II received the same feed, but with the addition of the probiotic supplement Probiol Plus.  

It contains a strain of Saccharomycetes and probiotic cultures (Streptococcus faecium, Lactobacillus 

plantarum and Lactobacillus salivarius).  

Statistical analysis 

Analysis of variation and statistical processing of digital data were performed on a PC using MS 

Excel software and its built-in statistical functions. Statistical evaluation of differences was 

performed using Student’s t-test. The difference was considered significant if the calculated criterion 

for the reliability of the difference was equal to or exceeded the standard value of Student's t-test. 

Means were considered statistically significant at P ≤ 0,05, P ≤ 0,01 and P ≤ 0,001. Means and 

standard deviation of the traits were calculated using R software (R Development Core Team, 2017).  

RESULTS AND DISCUSSION 

Performance 

There was a 17,2% (P ≤ 0,001) increase in live weight compared to the control analogues  

(Table 3) from the 14th day of the experiment in group II, receiving the feed supplement. The 

experimental broiler chickens in Group II outperformed their counterparts in live weight by 9,3%  

(P ≤ 0,001) on day 21, 7,7% (P ≤ 0,001) on day 28, and 11,8% (P ≤ 0,001) on day 35. At the end of 

the experiment, the live weight of broiler chickens in group II was 11,9% higher (P ≤ 0,001) than in 

the control group of poultry. 

Table 3 

Live weight of broiler chickens, g 

Age, days 
Group 

I – control II – experimental 

1 48,2 ± 1,08 48,0 ± 1,12 

7 128,0 ± 2,24 132,6 ± 2,38 

14 365,7 ± 4,35 428,8 ± 5,27*** 

21 755,6 ± 10,56 826,6 ± 11,87*** 

28 1287,6 ± 11,58 1387,5 ± 12,34*** 

35 1820,5 ± 14,42 2035,6 ± 13,68*** 

42 2325,2 ± 17,53 2603,0 ± 15,34*** 

Survival, % 92,0 98,0 

Means were considered statistically significant at ***P ≤ 0,001 

Similar research has been conducted by scientists such as Angelakis (2017), Ducatelle et al. 

(2015), Pereira et al. (2019), and Hong et al. (2019), who noted an increase in poultry productivity 

and a reduction in feed consumption when probiotic supplements were included in the diet. 

We also determined the average daily gains of broiler chickens receiving feed supplements (Table 4). 
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Table  4 

Effect of feed supplement on the average daily gains of broiler chickens, g 

Age, days 
Group 

I – control II – experimental 

1 - 7 11,5 ± 0,34 12,1 ± 0,54 

8 - 14 33,9 ± 1,74 42,3 ± 1,82** 

15 - 21 55,7 ± 1,93 56,8 ± 2,13 

22 - 28 75,9 ± 2,32 80,1 ± 2,76 

29 - 35 76,1 ± 2,54 92,6 ± 2,82*** 

36 - 42 72,0 ± 2,62 81,0 ± 2,51* 

Average 54,2 ± 2,75 60,8 ± 2,63 

Means were considered statistically significant at *P ≤ 0,05; **P ≤ 0,01; ***P ≤ 0,001 

The average daily gains of experimental chickens (group II) were 24,7% higher (P ≤ 0,001) at 

the age of 8-14 days and 21,6% higher (P ≤ 0,001) at the age of 29-35 days. At the age of 36-42 days, 

the use of the feed supplement increased the average daily gains of poultry (group II) by 12,5%  

(P ≤ 0,05) relative to the control counterparts. 

Average daily gains were 12,1% higher in group II for the entire period of the experiment. 

However, no significant difference was found in comparison with the control group. 

Similar changes were observed in the total weight gains of broiler chickens additionally fed the 

feed additive (Table 5). 

Table 5 

Dynamics of poultry growth, g 

Age, days 
Group 

I - control II - experimental 

1-7 80,2 ± 2,35 84,6 ± 2,72 

8-14 237,0 ± 5,18 296,0 ± 6,34*** 

15-21 390,0 ± 6,36  398,0 ± 6,87 

22-28 532,0 ± 7,24 561,0 ± 7,92** 

29-35 533,0 ± 7,46 648,0 ± 8,15*** 

36-42 504,0 ± 8,24 567,0 ± 8,56*** 

Means were considered statistically significant at **P ≤ 0,01; ***P ≤ 0,001 

Thus, the increase in weight gain in the experimental chickens (group II) was 4,8% (P ≤ 0,001), 

5,4% (P ≤ 0,01), 21,5% (P ≤ 0,001) and 12,5% (P ≤ 0,001) greater than in the control group between 

days 8 and 14, 22 and 28, 29 and 35, and 36 and 42, respectively. 

The results of the research are in agreement with Allahdoa et al. (2018), who reported that the 

inclusion of a probiotic in the diet during the growing or finishing periods positively affected body 

weight gain, feed intake, and feed conversion.  
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In experiments on the use of probiotic supplements in the diet of poultry, Pengfei et al. (2017), 

Neveling and Dicks (2021), and Jiang Sha et al. (2021) found that the inclusion of a probiotic resulted 

in a lower feed conversion ratio and induced a higher level of immune response, suggesting greater 

economic benefits in broiler farming. Özcan et al. (2015) have also reported a positive effect on the 

productivity and growth of broilers fed probiotic additives. 

Carcass characteristics are essential in poultry, so the most important carcass characteristics of 

broiler chickens receiving the probiotic feed supplement were investigated (Table 6). 

Table 6 

Carcass properties of broiler chickens, g 

Parameter 
Group 

I – control 2 – experimental 

Pre-slaughter live weight  2330,0 ± 16,42 2610,0 ± 17,65*** 

Gutted carcass weight 1580,0 ± 20,62 1790,2 ± 19,46*** 

Weight of pectoral muscles  498,6 ± 9,45 540,4 ± 10,82* 

Weight of thigh muscles  384,2 ± 9,14 452,6 ± 8,85** 

Yield of slaughter products, % 

Gutted carcass yield 67,8 ± 2,12 68,6 ± 1,78 

Proportion of pectoral muscles  21,3 ± 1,75 20,7 ± 186 

Proportion of thigh muscles  16,4 ± 1,28 17,3 ± 1,14 

Means were considered statistically significant at *P ≤ 0,05; **P ≤ 0,01; ***P ≤ 0,001 

The use of the feed supplement in the diet of broiler chickens (II group) was found to increase 

the pre-slaughter live weight by 12,0% (P ≤ 0,001) and the gutted carcass weight by 13,3%  

(P ≤ 0,001). The weight of the pectoral muscles increased by 8,4% (P ≤ 0,05) and the weight of the 

thigh muscles by 17,8% (P ≤ 0,01) relative to the control. 

The research showed that the use of the probiotic supplement reduced feed costs and increased 

broiler productivity. The results are consistent with a study by Podolian (2016), in which a probiotic 

feed additive was shown to improve the live weight, growth and slaughter parameters of Ross 308 

broiler chickens. 

CONCLUSIONS 

To conclude, the use of a probiotic supplement in the diet of broiler chickens has a positive effect 

on productivity and meat quality while reducing feed consumption. 

REFERENCES 

1. Allahdoa P., Ghodratyb J., Zarghia H., Saadatfarb Z., Kermanshahia H., Dovom M. R. E. (2018). 

Effect of probiotic and vinegar on growth performance, meat yields, immune responses, and 

small intestine morphology of broiler chickens. Italian journal of animal science, VOL. 17, №. 

3. 675-685, https://doi.org/10.1080/1828051X.2018.1424570 

2. Angelakis E. (2017). Weight gain by gut microbiota manipulation in productive animals. 

Microbial Pathogenesis, 106: 162-170, doi: 10.1016/j.micpath.2016.11.002 

https://pubmed.ncbi.nlm.nih.gov/?term=Angelakis+E&cauthor_id=27836763
https://www.sciencedirect.com/science/journal/08824010


Effectiveness of the use of probiotics in the diet of broiler chickens 

  15 

3. Ashraf R., Shah N.P. (2014). Immune system stimulation by probiotic microorganisms. Critical 

Reviews in Food Science and Nutrition, 54 (7). P. 938-956 

4. Caramia G. 2004. Probiotics: from Metchnikoff to the current preventive and therapeutic 

possibilities. Pediatr. Med. Chir., 26 (1): 19-33  

5. Chralampopoulos D.,Rastall R. (2009). Prebotics and Probiotics Science and Technology, UK, 

Springer. 1265 p. 

6. Chudak R.А., Ushаkov, V.M., Poberezhets, Y.M., Lotka, H.I., Polishchuk, Т.V., Kazmiruk, L.V. 

(2020). Effect of Echinacea pallida supplementation on the amino acid and fatty acid composition 

of Pharaoh Quail meat. Ukrainian Journal of Ecology, Vol. 10 (2): 302-307, doi: 

10.15421/2020_101 

7. Cisek A. A., Binek M. (2014). Chicken intestinal microbiota function with a special emphasis on 

the role of probiotic bacteria. Pol J Vet Science, 17(2): 385-94, doi: 10.2478/pjvs-2014-0057 

8. Ducatelle R., Eeckhaut V., Haesebrouck F.,  Van Immerseel F. (2015). A review on prebiotics 

and probiotics for the control of dysbiosis: present status and future perspectives. Review 

Animal, 9(1): 43-8, doi: 10.1017/S1751731114002584 

9. Hadieva G., Lutfullin M., Pudova D., Akosah Y., Shagimardanova E., Gogoleva N., Sharipova 

M. , Mardanova A.(2021). Supplementation of Bacillus subtilis GM5 enhances broiler body 

weight gain and modulates cecal microbiota.3 Biotech, 11(3): 126, doi: 10.1007/s13205-020-

02634-2 

10. Hong Yuxuan, Cheng Yingxian, Li Yanjuan, Li Xiaowen, ZhouZutao, Shi Deshi, Li Zili, Xiao 

Yuncai. (2019). Preliminary Study on the Effect of Bacillus amyloliquefaciens TL on Cecal 

Bacterial Community Structure of Broiler Chickens. BioMed Research International, 1-11, doi: 

10.1155/2019/5431354 

11. Ibatullin I.I., Zhukorskyi O.M., Bashchenko I. (2017). Metodolohiia ta 

orhanizatsiianaukovykhdoslidzhen u tvarynnytstvi [Methodology and organization of scientific 

research in animal husbandry]. Ahrarna Nauka, Kyiv, Ukrainian, 312-327 pp. [in Ukrainian] 

12.  Jiang Sha,  Yan Fei-Fei,  Hu Jia-Ying, Mohammed Ahmed,  Cheng Heng-Wei. (2021). Bacillus 

subtilis-Based Probiotic Improves Skeletal Health and Immunity in Broiler Chickens Exposed to 

Heat Stress. Animals (Basel), 11(6): 1494, doi: 10.3390/ani11061494 

13. Lopetuso L, Graziani C, Guarino A, Lamborghini A, Masi S, Stanghellini V. (2017). Gelatin 

tannate and tyndallized probiotics: a novel approach for treatment of diarrhea. Eur Rev Med 

Pharmacol Science, 21: 873-883 

14. Neveling D. P. and Dicks L. M.T. (2021).Probiotics: an Antibiotic Replacement Strategy for 

Healthy Broilers and Productive Rearing. Probiotics Antimicrob Proteins, 13(1): 1-11, doi: 

10.1007/s12602-020-09640-z 

15. Özcan Cengiz, Bekir H.Köksal, OnurTatlı, ÖmerSevim et.al. (2015). Effect of dietary probiotic 

and high stocking density on the performance, carcass yield, gut microflora, and stress indicators 

of broilers. Poultry Science, Vol. 94, Issue 10: 2395-2403 

16. Pałka S.,  Kmiecik M.,  Migdał Ł. (2020). Effect of a diet supplemented with nettle (Urtica dioica 

L.) or fenugreek (Trigonellafoenum-graecum L.) on the litter size and milk yield of rabbits. 

Roczniki naukowe polskiego towarzystwa zootechnicznego (Scientific Annals of the Polish 

Society of Animal Production), 16 (4): 31-36, doi: 10.5604/01.3001.0014.5305 

https://www.tandfonline.com/toc/bfsn20/current
https://www.tandfonline.com/toc/bfsn20/current
https://pubmed.ncbi.nlm.nih.gov/?term=Cisek+AA&cauthor_id=24988871
https://pubmed.ncbi.nlm.nih.gov/?term=Binek+M&cauthor_id=24988871
https://pubmed.ncbi.nlm.nih.gov/?term=Ducatelle+R&cauthor_id=25336177
https://pubmed.ncbi.nlm.nih.gov/?term=Eeckhaut+V&cauthor_id=25336177
https://pubmed.ncbi.nlm.nih.gov/?term=Haesebrouck+F&cauthor_id=25336177
https://pubmed.ncbi.nlm.nih.gov/?term=Van+Immerseel+F&cauthor_id=25336177
https://pubmed.ncbi.nlm.nih.gov/?term=Hadieva+G&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Lutfullin+M&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Pudova+D&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Akosah+Y&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Shagimardanova+E&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Gogoleva+N&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Sharipova+M&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Mardanova+A&cauthor_id=33643761
https://pubmed.ncbi.nlm.nih.gov/?term=Hong+Y&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Cheng+Y&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Li+Y&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Li+X&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Zhou+Z&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Shi+D&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Li+Z&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Xiao+Y&cauthor_id=31687392
https://pubmed.ncbi.nlm.nih.gov/?term=Jiang+S&cauthor_id=34064126
https://pubmed.ncbi.nlm.nih.gov/?term=Yan+FF&cauthor_id=34064126
https://pubmed.ncbi.nlm.nih.gov/?term=Hu+JY&cauthor_id=34064126
https://pubmed.ncbi.nlm.nih.gov/?term=Mohammed+A&cauthor_id=34064126
https://pubmed.ncbi.nlm.nih.gov/?term=Cheng+HW&cauthor_id=34064126
https://zootechnical.com/resources/html/indexerSearch?search=475628&type=author
https://zootechnical.com/resources/html/indexerSearch?search=475628&type=author
https://zootechnical.com/resources/html/indexerSearch?search=475628&type=author
https://zootechnical.com/resources/html/indexerSearch?search=475628&type=author
https://zootechnical.com/resources/html/indexerSearch?search=475628&type=author
https://zootechnical.com/resources/html/indexerSearch?search=490250&type=author
https://zootechnical.com/resources/html/indexerSearch?search=490251&type=author
https://zootechnical.com/resources/html/article/details?id=210068
https://zootechnical.com/resources/html/article/details?id=210068
https://zootechnical.com/resources/html/article/details?id=210068


Julia Poberezhets, Ihor Kupchuk 

16 

17. Pengfei Gao, Chen Ma, Zheng Sun, Lifeng Wang, Shi Huang, Xiaoquan Su, Jian Xu, Heping 

Zhang. (2017). Feed-additive probiotics accelerate yet antibiotics delay intestinal microbiota 

maturation in broiler chicken. Microbiome. 5(1): 91, doi: 10.1186/s40168-017-0315-1 

18. Pereira R., Bortoluzzi C., Durrer A., Fagundes N. S.,  Pedroso A. A.,  Moreira J. R., Elidia de 

Lima Perim J., Zavarize K. C., Napty G. S., Andreote F. D.,  Costa D. P.,  Machado Menten J. F. 

(2019). Performance and intestinal microbiota of chickens receiving probiotic in the feed and 

submitted to antibiotic therapy. J Anim Physiol Anim Nutr (Berl), 103(1): 72-86, doi: 

10.1111/jpn.13004 

19. Poberezhets J.M. (2020). The effect of probiotic on hematological parameters and chemical 

content of broiler chickens meat. Slovak international scientific journal, 45: 44-50 

20. Podolian J. (2017). Effect of probiotics on the chemical, mineral, and amino acid composition of 

broiler chicken meat. Ukrainian Journal of Ecology, 1(7): 61-65, doi: 10.15421/20178 

21. Podolian Y. M. (2016). The effect of probiotics on broiler chickens growth and 

efficiency.  Biological Bulletin of Bogdan Chmelnitskiy Melitopol State Pedagogical University. 

Vol. 6, № 3. Р. 141-148, doi: 10.15421/201680 

22. R Development Core Team. (2017). R: A language and environment for statistical computing. R 

Foundation for Statistical Computing, Vienna, Austria. URL https://www.R-project.org/ 

23. Shevchenko L. V. Yaremchuk O. S. Mykhalska V. M.  (2017). Productivity and nonspecific 

resistance of broiler chickens under the influence of beta-carotene. Ukrainian Journal of 

Ecology,7(3): 90-95 

24. Sobolev O. I., Gutyj B. V., Soboliev S. V., Borshch O. O., Liskovich V. A., Prystupa, O. I., 

Demus, N. V., Paladiychuk, O. R., Fedorovych, O. V., Fedorovych E. I., Khariv I. I., Vasiv R. 

O., Levkivska N. D., Leskiv K. Y., Guta Z. (2019). Chemical composition, energy and biological 

value of broiler chicken meat caused by various doses of selenium. Ukrainian Journal of 

Ecology,9 (4): 622-627, ISSN 2523-4692 

25. Vitetta L., Briskey D., Alford H., Hall S., Coulson S., Vitetta L. (2014). Probiotics, prebiotics 

and the gastrointestinal tract in health and disease. Inflammopharmacology, 22(3): 135-154 

https://pubmed.ncbi.nlm.nih.gov/?term=Gao+P&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Ma+C&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Sun+Z&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+L&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Huang+S&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Su+X&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Xu+J&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+H&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+H&cauthor_id=28768551
https://pubmed.ncbi.nlm.nih.gov/?term=Pereira+R&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Bortoluzzi+C&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Durrer+A&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Fagundes+NS&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Pedroso+AA&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Rafael+JM&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Perim+JEL&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Perim+JEL&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Zavarize+KC&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Napty+GS&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Andreote+FD&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Costa+DP&cauthor_id=30485573
https://pubmed.ncbi.nlm.nih.gov/?term=Menten+JFM&cauthor_id=30485573
https://doi.org/10.15421/20178
https://publons.com/journal/63690/biological-bulletin-of-bogdan-chmelnitskiy-melitop/
https://doi.org/10.15421/201680
https://www.r-project.org/
https://gateway.webofknowledge.com/gateway/Gateway.cgi?DestApp=WOS&GWVersion=2&SrcApp=RRC&SrcAuth=RRC&DestLinkType=FullRecord&KeyUT=WOS:000506227600026
https://gateway.webofknowledge.com/gateway/Gateway.cgi?DestApp=WOS&GWVersion=2&SrcApp=RRC&SrcAuth=RRC&DestLinkType=FullRecord&KeyUT=WOS:000506227600026

