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Geneticgrowth performance of lysine supplementation in diet of Large White pigs in 

tropical environments 

 

ABSTRACT  

Context : The presence of lysine in the feed ration of pigsoptimizestheirgrowth rate and 

feedefficiency. Objective :thisstudywas to evaluate the effect of lysine supplementation on 

the production performance of weanedpiglets. Methods :A total of 120 Large White 

weanlingsweresubjected to four treatments (L0.95, L1, L1.15, and L1.3) with four replicates. 

Animals in batches L0.95, L1, L1.15 and L1.3 werefed a base ration supplementedwith 

0.95%, 1%, 1.15% and 1.3% lysine, respectively. Data werecollected on feedintake, body 

weights and body measurements, such us back length, thoracicperimeter and height at the 

withers. The data collectedwereanalyzedusing one-way 

ANOVA.Results :Thisstudyshowedthat live weight and feedintakewerestatisticallysimilar for 

all batches;however, batch L1 gave the best feedintake index and averagedaily gain compared 

to the otherbatches. The strongestcorrelationwasobservedbetweenweight and 

chestcircumference. Economicevaluationrevealedthat the best production costswerefound in 

batches L1 and L1.15. Conclusion : Lysine supplementation at 1% in the dietresulted in 

better production and economic performance in large white piglets.Implications :Lysine is a 

limiting factor in the growth of weanedpigsanditwillbestronglyrecommended to breeders. 

Keywords : Lysine, genetics, growth, piglets 

INTRODUCTION 

Pigs are reared all over the world. In rural areas, in particular, manyfamiliesown a 

smallnumber of pigs, whichthey let roamfreely and use for familyconsumption. There are 

alsopigfarms in peri-urban areas, whichcontribute to the population'sfoodsupply. In the 

context of strongdemographicgrowth in mostAfrican countries, porkoffersmanyadvantages in 

areas wherereligious prohibitions do not preventitsconsumption. To effectively help 

reducepoverty and the shortage of meatproducts, itis important to improve the production of 

short-cycle animals, particularlypork (Faye, 2001). This is a specieswith a short reproduction 

and production cycle, high prolificacy and the ability to make the most of a wide range of 

diets (Missohou et al., 2001). The contribution of the livestocksub-sectorrepresents 16.56% of 
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agricultural GDP, and pigrearing in Togo ispractised by 21.1% of farmhouseholds (FAO, 

2017). 

Severalfactors influence piggrowth, includingfeed. It represents the mostcostly item in 

pigbreeding, accounting for 60 to 80% of production costs (Somenutse et al., 2022). The 

availability of new free aminoacids on the marketmakesimproving animal performance 

possible. Lysine is the mostlimiting essential aminoacid in pigfeeds, and the otherlimiters are 

methionine, threonine and tryptophan (Henry, 1988). However, pigdiets are generallybased on 

maize and soya;moreover, cerealssuch as maize are generallylow in lysine, whilelegumessuch 

as soya are low in methionine. Proteinresourcessuch as fishmeal and soya face competition 

for feedwithotherlivestock or scarcity, leading to higherprices (Hamidou et al., 2021). 

Fishmeal, especiallythatavailable in Togo and the sub-region, isalso of dubiousquality, 

limitingits use by livestockfarmers (Attivi, 2017). 

Due to these challenges, somestudies have shown the possibility of using lysine and 

methionineintheir free state for supplementationwithimproved performance in pigs (Lougnon, 

1970). Thus, for an aminoacidsuch as lysine, extremelevels of deficiency or excessadversely 

affect feedintake and growth (Goodband and Nelssen, 1990). Studies have been conducted to 

determine the limit of lysine supplementation in weanerpigletdiets;however, very few data 

exist in tropical environments, particularly in Togo. In thiscontext, ourstudywasinitiated to 

assess the effect of lysine supplementation in the diet on the geneticgrowth performance of 

weanedpiglets. 

 

MATERIALS AND METHODS 

Study area 

This studywascarried out at the Farmnamed « CARREFOUR »at Agamahè (Latitude: 

06°43'12.39'' North, Longitude: 01°10'46.92'' East), Gamé canton (Figure 1). 

Agamahèislocated on National Road N° 1, in the Ziodistrict, about 70 km north of the city of 

Lomé (Maritime region) in Togo. The area has a sub-equatorialGuineanclimatewith four 

seasons (02 rainyseasons and 02 dry seasons). The main rainyseasoncovers the periodfrom 

March to mid-July and the short rainyseason, the periodfrommid-September to November 

(Seme et al., 2015). Averageannualrainfall ranges from 800 to 950 

mm.Averageannualtemperatures range from 27°C to 30°C (Agbodan et al., 2020). 
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Suppliedfeed – Remainingfeed 

Number of pigs 

Experimentalanimals 

One hundred and twenty 10 weeks-oldweanedpigletsfrom a Large White sow x boar cross, 

including 40 females, 40 whole males and 40 castrated males with an average live weight of 

10.77 ± 0.42 kg, wereselectedfrom the herd. The 120 pigletswerethendividedinto four (04) 

batches of six (06) subjectseach: 2 castratedmales, 2 whole males and 2 females. Each batch 

wasrepeated four times. Each batch isassociatedwith a treatmentsuchas: 

 Treatment L0.95: dietsupplementedwith 0.95% lysine; 

 TreatmentL1: dietsupplementedwith 1% lysine; 

 TreatmentL1.15: dietsupplementedwith 1.15% lysine; 

 TreatmentL1.3: dietsupplementedwith 1.3% lysine. 

Thesetreatmentswerebased on the updatedmethodology of Lougnon (1969).All the 

pigsunderwent a two-weekacclimitizationperiodwitheachexperimental formula. 

ExperimentalPigsty 

The 32-stall barn wascompletelycoveredwithgalvanizedsheetmetal. All experimentalpens are 

cleanedeverymorningbeforefeeding. Troughs and drinkersare made in cementinside. 

Experimentalfeed 

Various local ingredientswereused in the feed formulation (Table 1). 

Veterinary care 

The animalsweresubjected to preventivetreatmentduring the pre-trial phase and a 

monthafterstarting the experiment. The veterinaryproductsusedwere: (i) Intermectin at a dose 

of 1 ml per subject; (ii) Teroxylin 20% LA at a dose of 2 ml per subject; (iii) Vit AD3E 300 

INJ at a dose of 2 ml per subject. 

 

Data collection 

Measurementssuch as animal weight and body dimensions (thoracicperimeter: TP, back 

length: BL, height at withers: HW) weretakenthroughout the experiment (D0, D15, D30, D45 

and D60). All these data werecollected in the morning, justaftercleaning and beforefeeding. 

 

Parameters 

Daily individualfeedconsumption (DIFC) 

  

DIFC (kg) =  (1) 
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Number of daysbetweenweighings 

 

Averageweight of last weighing - averageweight of previousweighing 

 

Weight Gain during the sameperiod 

Quantity of foodconsumed over a period of time 

 

Number of pigs 

∑pigsweightfrom a treatment 

 

Feedintakecost 

 Weight gain  

 

Average Live Weight(ALW)  

ALW (kg) =  

 

Feedcomsumption index (FCI) 

  

FCI =  

 

Average Daily Gain (ADG 

ADG (g) =  

Production cost (PC) 

PC (F CFA) = 

 

Production costsincludefeed, veterinaryproducts, labour, electricity and water. 

Electricitywasused for pumping water, estimated at 5,000 F CFA, or 1,250 F CFA for each 

batch. The charge for veterinaryproductsamounts to 8,800 F CFA or 1,760 F CFA per batch 

throughout the experiment. Labour costs are based on the salaryreceived by the pigfarmer. For 

a salary of 35,000 F CFA/month to maintain 120 pigs, the labour to maintain the 40 pigs over 

twomonthsisestimated at 5,850 F CFA. 

Statistical analyses 

The experimentwasorganizedaccording to a completelyrandomized design. Data 

wereanalyzedusingGraphPadPrism 8.0.1 (244) statistical software, using the ANOVA one-

way test for analysis of variance. Meanswerecomparedusing the TUKEY test, and the 

probability p˂0.05 wastaken as the significancethreshold. Results are presented as means plus 

or minus the standard error on the mean (M ± S.E.M). 

RESULTS 

(4) 

(3) 

(2) 

(5) 



 

5 
 

Effects of lysine on production performance 

The averagedailyfeedconsumption per subjectshowed no general variation in lysine levels 

over the experimentalperiod (Figure 2). With regard to feed conversion rates, a 

significantdifferencewasobservedbetweenbatches L0.95; L1.3 and L1; L1.15 (Figure 3). Live 

weightwasstatisticallyidentical in all batches (Figure 4). With regard to GMQ, lot L1 

wasstatisticallysuperior (p<0.05) to lot L0.95; however, no 

significantdifferencewasobtainedbetween lot L0.95 and L1.3, or between lot L1 and L1.15 

(Figure 5). 

Body dimensions  

The body dimensions of the pig in the differenttreatments and theircorrelationswithweights, 

variedaccording to the periods of the measurements (Tables 2, 3, 4 and 5). 

Production cost 

Supplementationwith 1% lysine gave the best production cost (867.49 F CFA). On the other 

hand, the highest production costwasobtainedwith lot L0.95 (1,191.70 F CFA) (Table 6). 

DISCUSSION 

This studyassessed the effect of lysine supplementation on the production performance of 

weanedpiglets. It wasfoundthatsupplementationdid not affect feedintake. This maybelinked to 

the energy balance of the differentfeed rations formulated. Theseresultscorroboratethose of 

Kendall et al. (2008) on the commercial validation of true digestible lysine requirements in 

pigsfrom 11 to 27 kg. However, theseresultsdifferfromthoseobtained by Millet et al. (2017), 

whoshowed a decrease in feedintakewhen lysine supplementationexceeded 0.98%. The 

average live weight of piglets at the start of the experiment, 10.77 ± 0.42 kg, issimilar to 

thatobtained by Lougnon and Brette (1971), Gaudré et al. (2007) and Kendall et al. (2008) in 

theirwork. The GMQ obtained over the entire trial periodissimilar to thosereported by Millet 

et al. (2017). Thesesimilarresultsmaybelinked to the source of the lysine used. 

However, ourADGs are lowcomparedwiththoseobtained by Aherne and Nielsen (1983). This 

differencemaybelinked to the lowprotein content and lowenergy content of the feed. The 

bettergrowthobtained in piglets of batch L1 coincideswith the results of Henry (1993), 

whoobtained the best growth performance in pigletswith 1% lysine supplementation. In 

contrast, Chauvel and Granier (1999) foundbettergrowth performance with 1.15% lysine 

supplementation. This maybeexplained by the factthattheyraisedtheiranimals to 40 kg live 
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weight, whereas the live weight of ouranimals at the end of the experimentwas 28 kg. 

Similarly, Aherne and Nielsen (1983) achievedrapidgrowth by supplementingpigletswith 

1.15% lysine. The availability of lysine can explain the bettergrowth performance of 

treatments L1 and L1.15. This is the referenceaminoacid for improvingdigestibility and 

nutrient absorption (Bourdon and Henry, 1985). 

However, the low live weights and GMQ obtainedwith batch L1,3 maybeexplained by the 

excessive use of lysine, whichwould have resulted in an antagonistic action 

withotheraminoacids, leading to adverse effects on growth performance. For example, 

Goodband and Nelssen (1990) have shownthatexcess lysine utilizationantagonizes arginine 

and adversely affects pigletgrowth performance. The best consumption index obtained in 

ourstudyishigherthanthat of Aherne and Nielsen (1983) and Millet et al. 

(2017);thiscouldbeexplained by the differencebetween the breedsused. 

The various body parts measured on the pigletsshowed a strongcorrelationwithaverageweight. 

The coefficient of 0.91 obtained for the thoracicperimeterishigherthanthatfound by Delate and 

Babu (1990) overall (0.85) on Creolepigs in rural Haiti. Of the fourteen body dimensions 

considered in theirstudy, chestcircumference and back length gave the best correlation, 

whichagreeswithourresults. Theseresultscorroborate the work of Faarungsang and 

Chantsawang (1982), whoshowedthatirrespective of genetic type, chestcircumference has the 

strongestcorrelationwith live weight, followed by back length and height at withers. The best 

predictability of weight by chestcircumferencewasalsoreported by Somenutse et al. (2019) on 

local pigs in Togo. 

CONCLUSION 

The study on the effect of lysine supplementation in the diet on the geneticgrowth 

performance of weanedpigletsproducedseveralresults. Supplementingpiglets' dietswith 1% 

lysine improvedaveragedaily gain, feed conversion ratio and cost of production. However, 

itdid not affect feedconsumption and average live weight for the differenttreatments over the 

entireexperimentalperiod. The technical-economicevaluation shows that lysine can beused at 

1% as a feedsupplement in pigletswithoutcompromisingtheirgrowth performance. 

Breastcircumferenceremains the best variable for predicting body weights. 

 

DATA AVAILABILITY STATEMENT 

The data used to generate the results in the paper are availableat mylevel. 
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FIGURES 

 

 

Figure 1 : Study area  
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Figure 2: Food consumption of 

pigletsaccording to treatments 
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Figure 3:Body weightaccording to 

treatments 
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Figure 4:Averagedaily gain of 

pigletsaccording to treatments 
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Figure 5:Variation of consumption index 

according to treatments 
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TABLES 

Table 1:Feed composition 

Raw materialsWitnessLysine-based ration 

L0 L0.95L1          L1.15        L1.3 

Maize 43.5 43.5 43.5 43.5 43.5 

Rice bran 6 6 6 6 6 

Wheat bran 6 6 6 6 6 

Soya 16 16 16 16 16 

Cotton cake 5 5 5 5 5 

Palm kernel cake 12 12 12 12 12 

Beer spent grains 10 10 10 10 10 

Lysine 0 0.95 1 1.15 1.3 

Shell 1 1 1 1 1 

Salt 0.5 0.5 0.5 0.5 0.5 

TOTAL 100 100.95 101 101.15 101.3 

Bromatological values of rations 

DE porc kcal / kg 3124.5 3171.7 3174.2 3181.6 3189.1 

Crudeprotein (%) 18.1 19.01 19.05 19.2 19.35 

Crude Cellulose (%) 7.3 7.3 7.3 7.3 7.3 

Lysine (%) 0.7 1.54 1.58 1.7 1.81 

Methionine (%) 0.3 0.3 0.3 0.3 0.3 

Methionine + cystine (%) 0.5 0.5 0.5 0.5 0.5 

 

Table 2:Piglet back length trends (BL) 

Batch    

Age L0.95 L1 L1.15 L1.3 Sign. 

J1 55.83 ± 0.70 61.00 ± 2.52 59.00 ± 0.82 60.00 ± 2.05 0.197 

J15 60.33 ± 0.99 64.50 ± 1.88 62.83 ± 0.54 63.33 ± 1.50 0.188 

J30 63.50 ± 0.76 68.83 ± 2.21 67.33 ± 0.56 65.50 ± 1.48 0.075 

J45 66.00 ± 0.63 70.17 ± 2.06 69.67 ± 0.56 69.00 ± 1.81 0.199 

J60 67.50 ± 0.76 71.33 ± 1.89 72.50 ± 0.67 69.67 ± 1.75 0.092 
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Tableau 3 : Evolution of pigletthoracicperimeter (TP) 

Batch    

Age L0.95 L1 L1.15 L1.3 Sign. 

J1 59.33 ± 0.80 56.50 ± 2.73 53.67 ± 2.32 56.67 ± 2.39 0.366 

J15 61.33 ± 0.76 59.33 ± 2.86 59.67 ± 1.17 58.67 ± 1.69 0.757 

J30 62.50 ± 0.67 61.83 ± 3.08 63.33 ± 1.02 61.00 ± 1.92 0.848 

J45 64.00 ± 0.86 67.00 ± 3.11 67.67 ± 0.67 64.33 ± 1.99 0.446 

J60 66.33 ± 1.02 70.67 ± 2.82 72.00 ± 1.07 67.50 ± 2.08 0.155 

 

Tableau 4 : Pigletheight at withers (HW) 

    Batch        

Age L0.95 L1 L1.15 L1.3 Sign. 

J1 39.00 ± 0.45 39.67 ± 1.76 38.67 ± 0.49 37,50 ± 0,50 0.476 

J15 42.33 ± 0.67 42.67 ± 1.38 42.50 ± 0.85 42,33 ± 1,41 0.996 

J30 45.83 ± 0.31 44.00 ± 1.10 45.67 ± 0.49 44.50 ± 0.81 0.257 

J45 48.17 ± 0.48 46.67 ± 0.96 47.17 ± 0.60 46,33 ± 0,96 0.388 

J60 49.67 ± 0.33 48.83 ± 0.60 49.67 ± 0.42 47.67 ± 0.99 0.120 

 

Table 5:Correlation coefficients betweenweight and various body dimensions 

Lot batch   

  Variables L0.95 L1 L1.15 L1.3 Correlation 

  

Weight 16.21 18.86 18.25 17.75 
 

TP 62.7 63.07 63.27 61.63 0.91 

BL 62.63 67.17 66.27 65.5 0.89 

HW 45 44.37 44.73 43.67 0.81 
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Table 6:Estimated production cost per kilogram of live weight 

Variables 
Batch  

L0.95 L1 L1.15 L1.3 

Quantity of feedintake (kg) (A) 29.54 30.10 30.11 29.16 

Cost per unit (F CFA) (B) 269.00 270.00 275.00 279.00 

Feedcost (F CFA) (C) 7 946.26 8 127.00 8 280.25 8 135.64 

Weight gain (kg) (D) 12.50 17.38 16.89 13.42 

Veterinaryproducts(E) 2 200.00 2 200.00 2 200.00 2 200.00 

Labor cost(F) 3 500.00 3 500.00 3 500.00 3 500.00 

Electicity and water bills (G) 1 250.00 1 250.00 1 250.00 1 250.00 

Production Charge or Cost of kg (F 

CFA) (C+E+F+G)/D 
1 191.70 867.49 901.73 1 124.12 

 

 


