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GENETIC POLYMORPHISM AND RELATIONSHIPS AMONG SEVERAL SWINE 
POPULATIONS OF LANDRACE, LARGE WHITE AND DUROC BREEDS 

POLIMORFISMOS GENÉTICOS E O RELACIONAMENTO ENTRE V ÁRIAS POPULAÇÕES 
DE SUÍNOS DAS RAÇAS LANDRACE, LARGE WHITE E DUROC 

Cláudia Helena Tagliaro1 Maria Helena Lartigau Pereira Franco2 Tania Azevedo Weimer2 

SUMMARY 

The data ofthree protein polymorphisms were used to 
investigare the genetic re/ationships among the Landrace, Large 
White and Duroc swine breeds reared in Brazil, 12 other 
populations of these same breeds from various countries anda 
population of Belgium Landrace. The dendrogram, constructed 
from matrix of genetic distance coefficients, disclosed three large 
groups c/ustered by breed. Among them, the Landrace and the 

-
Large White showed in average closer resemblance (D = 0.203) 

-
than between them and Duroc (D = 0.241). lt the three breeds, the 
smallest genetic distances were jound between Brazilian and 
Cuban pig populations (Landrace: D = O. 060; Large White: D = 
O. 052; Duroc: D = O. 065), although there were not reports oj pig 
exchanges between these two countries. 
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RESUMO 

Para estudar o relacionamento genético entre as 
raças suínas Landrace, Large White e Durocforam utilizados os 
dados sobre três polimorfismos protéicos, investigados em três 
amostras brasileiras e em 13 populações de outros países, 
incluindo uma população de Landrace Belga. O dendrograma, 
construido a partir da matriz dos coeficientes de distância 
genética, mostrou três grandes grupos reunidos por raça. Os 
agrupamentos de Landrace e os de Large White mostraram em 

-
média maior semelhança entre si (D = 0,203) do que entre eles e 

-
os de Duroc (D = 0,241). Nas três raças, as menores distâncias 
genéticas foram verificadas entre as populações brasileiras e as 
cubanas (Landrace: D = 0,060; Large White: D = 0,052; Duroc: 
D = O, 065), apesar de não haver relatos de trocas de animais entre 
estes dois países. 

Palavras-chave: suínos, polimorfismo protéico, relacionamento 
• • genetzco. 

INTRODUCTION 

The swine ancestors of the commercial 
breeds reared nowadays in Brazil were imported from 
several European and American countries (Table 1 ). 
Biochemical polymorphisms have been used to 
characterize pig . populations and to verify the rela
tionships among them (OISHI and TOMITA, 1976; 
OISHI etaL, 1980; TAGLIARO etaL, 1993; TANA
KA et ai., 1983; VAN ZEVEREN et ai., 1990). 

The aim of the present study was to investi
gate by means of the gene frequencies of three·poly
morphic systems (hemopexin, transferrin and amylase) 
the genetic relationships among Landrace, Large 
White and Duroc herds trom Brazil and twelve other 
pig populations, of the sarne breeds, from severa] 
countries. A population of Belgium Landrace breed 
was included in the analysis due to the morphological 
phenotype similarities shared with Landrace animais. 
Moreover, according to data from "The Pig Book of 
Brazil", maintained by the Brazilian Association of 
Swine Breeders (Associação Brasileira de Criadores 
de Suínos) and containing the genealogical infonna
tion about ali Brazilian registered herds, the Brazilian 
Landrace pigs are also descendants of Belgium Lan
drace swine (ABCS, 1959-1990). 
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Table I - Countries which exported swine to Brazil during the 
period 1959 to 1990. 

Breed Countries 

Landrace Belgium*, West Gern1any, Holland, 
England, Argentina, Mexico, Sweden, 
Denmark, USA, Austria, Canada, France. 

Large White USA, England, Holland, Sweden, Denmark, 
West Gettnany, Canada. 

Duroc USA, Argentina, Denmark, Canada, West 
Geranany. 

Source: The Pig Book of Brazil (ABCS, 1959-1990). 
* Belgium Landrace 

MATERIAL ANO METHODS 

ln order to study the genetic variability of 
Landrace, Large White and Duroc swines, blood 
samples of 282 animais were obtained in two places of 
Rio Grande do Sul: Boars Test Station of Venâncio 
Aires and Boars Test Station of Estrela. At these 
Stations the pigs are tested to select the best animais 
for the Swine Artificial Insemination Center of Rio 
Grande do Sul. 

• 

The blood samples of 109 Landrace, 116 
Large White and 57 Duroc were investigated for 15 
protein loci (TAGLIARO et aL, 1993). For the present 
study, there were only three systems considered: 
hemopexin (Hpx), transferrin (Tf) and amylase (Amy) 
for which there were infonnations of the literature in 
other 13 populations. 

The serum protein types were examined by 
starch gel electrophoresis. The Hpx and Amy· were 
typed according to KRISTJANSSON (1963) and Tfby 
the method described by OISHI and TOMITA (1976). 
The band patterns obtained for the three systems were 
compared with standard samples kindly provided .by 
Dr. P. Vogeli from the Swiss Federal Institute of 
Technology, Zurich. The ali ele frequencies were 
calculated by the gene counting method. Genetic 
distances were estimated according to ROGERS 
( 1972) and by the UPGMA (SNEA TH and SOKAL, 
1973) using the Biosys program of SWOFFORD and 
SELANDER (19810. 

RESULTS ANO OISCUSSION 

Tables 2, 3 and 4 show the Tf, Hpx and 
Amy alleles frequencies respectively, estimated for 16 
populations of Landrace, Large White and Duroc 
breeds from several countries. 

Table 2- Frequencies oftransferrin alleles in 16 distinct populations of Landrace, Large White and Duroc breeds from several countries. 

Population 

Cuban Landrace 
Czecoslovakian Landrace 
Danish Landrace 
British Landrace 
Belgium Landrace 
Brazilian Landrace 

Cuban Large White 
Czecoslovakian I Large White 
Czecoslovakian II Large White 
British Large White 
French Large White 
Brazilian Large White 

Cuban Duroc 
American I Duroc 
American II Duroc 
Brazilian Duroc 

Number of 
animais 

300 
174 
100 
95 

1227 
109 

370 
236 
195 
161 
265 
116 

338 
2877 
248 
57 

-
Transferrin allele frequencies References 

---------------------------------------------------
A 

-
-
-
-
-

0.037 

0.186 
0.254 
0.295 
0.360 
0.298 
0.168 

0.152 
0.240 
0.230 
0.096 

B 

0.975 
0.991 
1.000 
0.980 
1.000 
0.963 

0.812 
0.744 
0.684 
0.640 
0.702 
0.832 

0.836 
0.760 
0.770 
0.904 

c 

0.025 
0.009 
-

0.020 
-
-

0.002 
-
-
-
-
-

0.012 
-
-
-

D 

-
-
-
-
-
-
-

0.002 
0.021 

-
-
-
-
-
-
-

Bardisa & Ezcurra ( 1987) 
Gavalier et ai. ( 1966) 
Agergaard et aL ( 197 6) 
Imlah ( 1965) 
Van Zeveren et aL (1990) 
Tagliaro et aL (1993) 

Bardisa & Ezcurra (1987) 
Gavalier et aL ( 1966) 
Meyer ( 1973) 
Imlah ( 1965) 
Van Zeveren et ai. ( 1990) 
Tagliaro et aL ( 1993) 

Bardisa & Ezcurra ( 1987) 
Smith et aL (1968) 
Baker ( 1968) 
Tagliaro et aL (1993) 
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Table 3 -Frequencies ofhemopexin alleles in 16 distinct populations of Landrace, Large White and Duroc breeds from several countries. 

Population 

Cuban Landrace 
Czecoslovakian Landrace 
Danish Landrace 
British Landrace 
Belgium Landrace 
Brazilian Landrace 

Cuban Large White 
Czecoslovakian I Large White 
Czecoslovakian II Large White 
British Large White 
French Large White 
Brazilian Large White 

Cuban Duroc 
American I Duroc 
American II Duroc 
Brazilian Duroc 

Number of 
animais 

300 
174 
400 
55 

1227 
109 

370 
236 
195 
85 

265 
116 

338 
2877 
116 

57 

Transferrin allele frequencies 
-------------------------------------------------------------------------

o 

0.139 
0.040 
0.030 
0.060 

-
0.064 

0.051 
0.046 
0.007 
0.050 
0.017 
0.004 

-
-
-
-

-
0.075 

-
-

0.037 
-

-
-

0.042 
-

0.158 
-

-
0.010 

-
-

I 

0.618 
0.276 
0.297 
0.510 
0.733 
0.624 

0.788 
0.783 
0.722 
0.840 
0.693 
0.746 

0.206 
0.260 
0.320 
0.070 

2 

0.058 
0.014 
0.124 
0.050 
0.099 
0.046 

-
0.005 
-

0.050 
-
-

0.013 
0.140 
0.100 
0.140 

-
-

-
-
-

-
-
-
-
-
-

-
0.340 
-
-

3 

0.185 
0.595 
0.549 
0.380 
0.131 
0.266 

0.161 
0.166 
0.229 
0.060 
0.132 
0.250 

0.781 
0.250 
0.580 
0.790 

References 

Bardisa & Ezcurra ( 1987) 
Gavalier et ai. ( 1966) 
Agergaard et ai. ( 1976) 
lmlah ( 1965) 
Van Zeveren et a L ( 1990) 
Tagliaro et ai. ( 1993) 

Bardisa & Ezcurra ( 1987) 
Gaval ier et aL ( 1966) 
Meyer (1973) 
Imlah ( 1965) 
Van Zeveren et ai. (1990) 
Tagliaro et al. (1993) 

Bardisa & Ezcurra (1987) 
Smith et a/. ( 1968) 
Baker ( 1968) 
Tagliaro et a/. (1993) 

Table 4 - Frequencies of amylase ali eles in 16 distinct populations of Landrace, Large White and Duroc breeds from several countries. 

Popu1ation 

Cuban Landrace 
Czecoslovakian Landrace 
Dan is h Landrace 
British Landrace 
Belgium Landrace 
Brazilian Landrace 

Cuban Large White 
Czecoslovakian I Large White 
Czecoslovakian II Large White 
British Large White 
French Large White 
Brazilian Large White 

Cuban Duroc 
American I Duroc 
American II Duroc 
Brazilian Duroc 

Number of 
animais 

300 
174 
400 
95 

1227 
109 

370 
236 
195 
161 
265 
116 

338 
2877 
248 
57 

Amylase allele frequencies References 
---------------------------------------------------
A B c 

0.067 - 0.993 - Bardisa & Ezcurra ( 1987) 
0.158 - 0.833 0.009 Gavalier et al. ( 1966) 
0.140 - 0.855 0.005 Agergaard et ai. ( 1976) 
0.200 - 0.800 - Imlah ( 1965) 
0.013 0.150 0.834 0.003 Van Zeveren et aL ( 1990) 
0.133 - 0.862 0.005 Tagliaro et aL (1993) 

0.031 - 0.969 - Bardisa & Ezcurra (i 987) 
0.256 - 0.744 - Gavalier et a/. ( 1966) 
0.250 - 0.737 0.013 Meyer (1973) 
0.050 - 0.950 - lmlah ( 1965) 
0.145 - 0.855 - Van Zeveren et ai. ( 1990) 
0.090 - 0.910 - Tagliaro et aL (1993) 

- - 1.000 - Bardisa & Ezcurra ( 1987) 
- - 1.000 - Smith et ai. ( 1968) 
- - 1.000 - Baker ( 1968) 
- - 1.000 - Tagliaro et ai. (1993) 

• 
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Figure 1 - Cluster analysis by the UPGMA using Rogers Distance Matrix ( 1972) calculated for 16 swine populations (Cophenetic Correlation= 
0.752). LO= Landrace ; LW = Large White; OU= Duroc 

Moreover, a similar phenogram was obtained when 
only the three Brazilian breeds were considered using 
15 polymorphic toei (TAGLIARO et aL, 1993). 
Furthermore the closest similarity between Large 
White and Landrace breeds are in agreement with the 
historical fact that the latter breed was originally 
developed from Large White swines and native pigs 
from Denmark (MACHADO, 1973). 

The closest similarity between Brazilian and 
Cuban swine of the respectives breeds can not be 
explained by exchange of pigs between Brazil and 
Cuba. One possible explanation could come from 
imports of animais with similar genetic composition 
by Brazil and Cuba from the sarne origin. On the other 
hand, OISHI et aL (1983) suggested that animais from 
the sarne populations reared in cold or in warn1 
environments can differ in gene frequencies after 
severa] generations. 

The results of the present study indicate that 
the Landrace and Large White breeds are the· most 
similar. For each of the three breeds, the Brazilian 
population is more similar to that of Cuba and less 
similar to populations from countries that exported 
swine to Brazil. Finally, the three protein systems used 
in the present study have good potential as infonnative 
genetic markers. 
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