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Body Architecture of Holstein Friesian and Black Frison
Biotypes Used in South Chilean Dairy Farms
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SUMMARY: The objective of the present work was to characterize the morphostructural architecture of bovine biotypes that are
mostly used in milk production in southern Chile. Measurements were carried out in 26 dairy farms located in the pro\noes of O
and Ranco, in Los Lagos and Los Rios regions, respectively. In each farm, four animals were randomly selected from Zhieterd; 10
year-old cows were measured. Cows were classified into four biotypes: Holstein Friesian (HD), Overo Negro (OD), hybrid Friesian
Holstein (HM) and hybrid Overo Negro (OM), according to the opinion of the owner or administrator. Nine body measurements were
taken: head length (HL), head width (HW), withers height (WH), rump height (RH), bicostal diameter (BD), longitudinal diddeter
rump width (RW), rump length (RL) and dorso-sternal diameter (DED). Data were analyzed by principal component analysid (PCA) an
the Fisher LSD test. The evaluated animals seem to converge around a basic architecture derived from cultural selectEgeapditss
of the racial biotype. This architecture could be typical of grazing systems or be influenced by aspects of selectiohtadtbsma
directly related to production. The data suggest that the body architecture of the dairy cattle evaluated would resptiad patelms
more than to racial biotypes. It was also seen that measures such as DED, RW and LD have a greater incidence thariab&sther var
within the observed common selection patterns. Finally, within the evaluated animal population, two selection patternsneoexist,
represented by small size body architecture and another one that, although despite its larger dimensions, also repiedairis a sma
animal in comparison to the sizes reported for Holstein Friesian breed in other areas.
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INTRODUCTION

The body architecture of an animal biotype varies The history of bovine cattle in the south of Chile
over time in animal populations, and is the result of variougdicates that the first bovines introduced to this territory
factors that influence the gene pool that predominates irhad an Iberian origin; they were successfully adapted having
population and the expression of the characteristics th@teat resistance and hardiness, but with meager yields in
encode these genes (Salinas, 2017). On the one hand, thesat and milk production (Matthei, 1939). For this reason,
is a founding effect generated by the genetic constitutianwas carried out an absorption process through crosses with
that came in the first lineages when the population wagiproved bovine breeds that were introduced for that
introduced, and where the founder gene pool is nptirpose. Thus, from the middle of the nineteenth century,
representative of the original genetic diversity. On the oth@hortorn (c.1843), Holstein Friesian (c.1895), Overo Negro
hand, there are hybridation phenomena between raciald Overo Colorado (Correa, 1938; Matthei; Corporacion
populations, as well as inbreeding (Notter, 1999; Vergarde Fomento de la Produccién, 1962) bulls were mainly
2002; Mc Parlanet al, 2007), which alter the frequency ofimported.
certain genes. In turn, selection (both natural and anthropic)
also alters the composition of the genetic pool. The aspects  Currently, in Los Lagos and Los Rios regions, the
related to the founding effect, hybridization, inbreeding angredominant bovine breeds are Overo Negro (also known
selection alter the animal body architecture by privilegings European Black Friesian) and Holstein Friesian (Peralta,
certain genetic combinations in offspring and closing othel®91; Campost al, 2012) representing more than eighty
(Chirinos, 2011; Zhicay Orellana, 2016). percent of the total of dairy cow biotypes in this territory

! Instituto de Investigaciones Agropecuarias, INIA Remehue, Chile.
2 Instituto de Investigaciones Agropecuarias, INIA Butalcura, Chile.

1444



DE LABARRA, R.; CARVAJAL, A. M.; MARTINEZ, M. E. & MORALES, R.  Body architecture of Holstein Friesian and Black Frison biotypes used in South Chilean dairy farms.
Int. J. Morphol., 37(4)1444-1449, 2019.

(Anrique et al, 2004). In this sense, both breeds are adATERIAL AND METHOD

essential part of the metapopulation of genes that supports

the production of milk (and also meat) in southern Chile

grazing systems. Measurements were carried out in 26 dairy farms

located in the provinces of Osorno and Ranco, in the Los

The Overo Negro is a bovine population of lond.agos and Los Rios regions, respectively. In each farm, four

adaptation to the country, with a discontinuous genetic floanimals were randomly selected from the herd; 104 four year-

since the import of genetics of this breed was mostly replaceldl cows were measured. Cows were classified into four

with others. In contrast, the Holstein Friesian breed, althoudpiotypes (for each of the two breeds, farmers declared to

it is also a long adaptation population, has maintainedhave “pure” or “hybrid” cows): Holstein Friesian (HD),

constant introduction of improved genetics (Mujica, 20050vero Negro (OD), hybrid Friesian Holstein (HM) and

Both breeds have followed adaptation and selectidrybrid Overo Negro (OM), according to the opinion of the

processes, but the characteristics of the founder effectafner or administrator. Nine body measurements were taken:

each one, the continuity or not of the genetic flow and theead length (HL), head width (HW), withers height (WH),

management of the gene pool are dissimilar and, to a certaimp height (RH), bicostal diameter (BD), longitudinal

extent, unknown. However, both breeds are part of the sadiameter (LD), rump width (RW), rump length (RL) and

animal population, where, although some breeders maintaiarso-sternal diameter (DED). Data were analyzed by prin-

processes of selection and conservation of the racial staipal component analysis (PCA) and the Fisher LSD test,

dard, the vast majority of productive livestock is managaasing the XLstat pro program.

under a confusing identification with one or both breeds

generating different crossbreeding degrees between them

(Gonzalezt al., 2002; Dumenest al, 2011), and also with RESULTS AND DISCUSSION

minor contributions from third racial populations. This is

confirmed deepening on the genetic structure of both breeds,

where a great proximity in their genetic structure is observed Three factorial associations of variables that explain

(they cannot be clearly differentiated from each other) i83.97 % of the total variability of the data were established

comparison to the other racial populations present in tjgig. 1). The first association was BD, RL and HW; the

south of Chile (Pifieirat al, 2011). second was DED, LD and RW; and the third was HL, RH

and WH. The Y axis represented only 15.48 % of the total

Regarding to animal selection, it is necessary teariability; therefore, the differences or coincidences in that

consider that, in the absence of other means of selection, tii@ension are less relevant.

animal morphostructure is an essential visual characteristic Variables (axis F1 and F2: 63,98 %)

to differentiate and select animal biotypes, since it allows 1 ~~

projecting the distinctive attributes of the corporality from 0,75
an animal population to its offspring using such phenotypic
criteria (Sierra, 2001; Holgadit al, 2015; Zhicay Orellana). 0,5
In fact, it is the most used characterization applied by farmers S 025
because the selection is made not only in consideration 0 &
the ranking of individual milk production. Many aspects of E 0
management and use influence the prioritization of certain ~ 0,25
body dimensions when choosing the breeding animals
(Ballentet al, 2003; Chirinos; Holgadet al; Riofrio, 2013). -0,5
For this reason, it is interesting to consider the body o7
architecture as a result of the intention of livestock managing -1
which responds to a pattern of selection which is -1 -0,75 -05 025 0 025 05 075 1

complementary to productivity, and which is expressed in
the conformation of bovine biotypes with certain general,

F1(48,43 %)

characteristics, beyond the architecture of each separ:';:l{%' L. Factorial plane representation of the variability of the

. . .~ T morpho-structural measurements of bovine biotypes according to
breed (Ramonez Carderetsal 2017). Thus, the objective main components. Variables: head length (HL), head width (HW),

of this work was to characterize the morphostructurglithers height (WH), rump height (RH), bicostal diameter (BD),
architecture of bovine biotypes that are used mostly in milkngitudinal diameter (LD), rump width (RW), rump length (RL)
production in southern Chile. and dorso-sternal diameter (DED).
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The X axis describes 48.43 % of the total variability; However, no significant differences were observed
therefore, in this dimension the differences of the groupmetween biotypes in RW or DED (Table I). In LD, WH
furthest apart are relevant. Thus, there was a greatard RH, there are subtle differences where Holstein
differentiating power in the groups of variables BD, RL anériesian tended to show slightly higher values. This result
HW compared to DED, LD and RW. This last association a$ striking, since the description of breeds related to these
variables is interesting since in the literature, the dimensioh®types shows Holstein Friesian as a significantly higher
of depth (DED) and length (LD) are related to butcher peand longer breed than Overo Negro (Shanks & Spabhr;
formance, and the rump width (RW) to milk productiorSieberet al; Valenciaet al; Zhicay Orellana). Also based
(Shanks & Spahr, 1982; Siebmsdral, 1988; Valenciet al, on the racial description, Holstein Friesian would be
2008). The height, length, depth or rump width can be aspeetgpected to have a greater rump width and a lower depth
considered by many farmers when choosing the replacemérdan the double purpose biotype. It should be considered
heifers (Piccardet al, 2012, Riofrio), considering that, in that the qualification of the biotype is less rigorous than
addition to be more productive, they must efficiently movan official affiliation to a breed or genealogical register,
through heterogeneous grazing areas and, at the same tiamg] also that the degree of knowledge of the farmer about
be easy for milking or handling. This often determines thine breed standards can be approximate. However, dairy
choice of a smaller animal, and thus the selection decisibiotypes are managed and selected according to these
is not only based on the milk or meat yield ranking placelefinitions, and what is found is the result of this process.
Several authors agree that biological functionality is
conditioned by the underlying form of the animal biotype It should be noted that the declared Holstein Friesian
(Ballent,et al; Toroet al, 2010; Chirinos; Holgadet al). (HD) was found to be 134.9 cm of WH, a low value
In this sense, biotypes should be differentiated accordingecompared to the international standard of the breed (Shanks
their productive purpose. Holstein Friesian corresponds t&aSpahr; Siebeet al; Valenciaet al) which is 142 cm.
milk production purposed breed, while Overo Negro is However, this value is similar to those found in animals
dual-purposed (milk-meat breed). It is expected that thvaith a certain level of hybridization (Zhicay Orellana;
biotypes will clearly differentiate according to thes€Ramodnez Cardenasal). In this sense, itis plausible that
characteristics. the dairy biotypes move away from the specific racial

Table I. Mean values and standard deviation in body measurements in bovine biotypes.

HD HM oD oM
Vaiable Media (cm) s.d. Media (cm) s.d. Mdlia (cm) s.d. Media (cm) s.d.
HL 57.42 2.59 56.32 2.49 56.92 331 56.82 217
HW 21.02 127 2112 1.63 20.82 1.06 20.82 1.20
WH 134.9a 320 132.8° 3.84 133.4v 5.03 132.7 3.76
RH 135.7a 3.60 134.70 4.43 134.10 5.17 134.00 4.76
BD 435° 3.60 44.3%o 3.69 43.7%o 3.87 45.9¢ 4.80
LD 159.5a 8.34 155.% 8.70 156.72b 11.18 156.62b 7.53
RW 62.62 3.67 61.22 2.67 61.32 3.96 61.32 2.76
RL 27.8° 241 28.40 2.63 27.8° 2.92 27.4% 2.46
DED 73.0° 311 72.9° 3.37 725° 5.09 725° 3.17

Within the same row, different letters indicate significant differences (P <0.05)

Table 1. Pearson correlation matrix of morphostructural measurements in bovine biotypes.

Variable HL HW WH RH BD LD RwW RL DED
HL 1 0.238 0.497 0.343 0.107 0.578 0.566 0.053 0.560
HW 0.238 1 0.173 0.057 0.247 0.373 0.504 0.151 0.348
WH 0.497 0.173 1 0.716 0.099 0.575 0.509 0.212 0.586
RH 0.343 0.057 0.716 1 0.160 0.466 0.393 0.140 0.506
BD 0.107 0.247 0.099 0.160 1 0.325 0.429 0.487 0.478
LD 0.578 0.373 0.575 0.466 0.325 1 0.771 0.232 0.813
RW 0.566 0.504 0.509 0.393 0.429 0.771 1 0.229 0.760
RL 0.053 0.151 0.212 0.140 0.487 0.232 0.229 1 0.363
DED 0.560 0.348 0.586 0.506 0.478 0.813 0.760 0.363 1

Bold values are different from 0 with an alpha significance value = 0.1
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standards, and converge around a pattern of cultu
selection typical of the grazing systems of southern Chil
and circumscribed to selection aspects additional

production- related ones (Chirinos).

In this regard, it can be seen that DED, RW and LI %
show significant correlations with all the other measure g
and are mostly above 50 % (Table II), which reveals i 3
incidence within a common selection pattern in th @
evaluated animals, where these dimensions are releval

Itis interesting to consider that RW is a recognize ;E
measure in several studies since it is strongly correlat 0
with milk production (Shanks & Spahr; Sielsgral; Va- c1 2 c3
lenciaet al al.). In addition, it is correlated with length . o o
(LD) and depth (DED) suggesting the existence of a baézitg' 2. Clusters accqrdlng tq crlterla_of d|_SS|m|Iar|ty of the
. . morphostructural architecture in the bovine biotypes evaluated.
architecture or shape of the animals selected to milk
production in grazing systems (Chirinos; Riofrio). In this
sense, if the differences between biotypes are subtlefound; however, they did not show large differences
nonexistent, other types of groupings of the animals givéaetween them. In this sense, it can be seen that within the
by the corporal dimensions can be searched for, beyoenaluated animal group two selection patterns coexist. The
the biotypes that compose them. Figure 2 shows tfiest, represented by a small body architecture (Cluster C1),
grouping of the animals according to the criterion oifvhich included approximately one third of the evaluated
dissimilarity, where three clusters (C1, C2 and C3) wemnimals (31), and another represented by clusters C2 and
constituted. C3, with 14 and 59 animals respectively, which exhibited
larger dimensions, but in turn represents a small dairy ani-
When comparing the averages of the bodgnal compared to the dimensions described in official
measurements in the defined groups according kolstein Friesian records and reached in other areas
dissimilarity criteria, it can be seen that C1 tends to diff€Chirinos; Riofrio; Zhicay Orellana).
slightly from C2 and C3. The first cluster (C1) showed a
shorter head (HW), lower elevations (WH and RH), shorter When analyzing the percentages of each biotype
length (LD), smaller rump width (RW) and lower depttpresent in each cluster, it can be seen that in cluster C1,
(DED), i.e., a small dairy cow biotype. which corresponds to the body architecture of the smallest
animals, the four biotypes analyzed participate, with a si-
The first cluster (C1) grouped 31 animals, C2 to 1milar frequency of participation between HD and OM, and
and C3 to 59 individuals (Table IIl). Both in C2 and C®etween HM and DO, even though both pairs of biotypes
larger dimensions in these body measurements whetew significant differences between them (Table IV).

EE 8 8 8 B & B E

Table lll. Average standard of body measurements in the groupings defined according to criteria of dissimilarity of theuctupddos
architecture.

Cluster
Vaiale C1 C2 C3
MEDIA MAX MIN MEDIA MAX MIN MEDIA MAX MIN
HL 53.1° 58 52 58.19° 63 43 60.14v 63 57
HW 19.692 215 18 21.482 27 19 21.462 23 20
WH 126.35¢ 137 124 136.52° 144 1285 137.61b 145 133
RH 127.84° 1385 123 138.03° 144 1295 136.216 1405 1305
BD 40.48° 48 37 46.34° 53 37 44.00c 49 40
LD 142452 158 1375 161.98° 164 1375 171.2% 178 164
RW 56.152 61 535 63.84° 67 535 65.36b 70 615
RL 25.77° 30 205 29.26 32 205 26.79°2 31 21
DED 66.63% 72 62 74.9° 77 70 7750 80 74

Within the same row, different letters indicate significant differences (P <0.05)
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Table IV. Frequency of correspondence of bovine biotypes with the clusters defined
according to criteria of dissimilarity of the morphostructural architecture

Number of
Clugter observations HD (%) HM (%) OD (%) OM (%) Tota
c1 3 32.207 19.400  19.40° 20.00¢ 100
c2 14 50.00° 1430c  28.60° 7.10° 100
Cc3 59 25.50° 2200°  3220°  2030° 100

In cluster C2, the Holstein Friesian biotype, botlhe LA BARRA, R.: CARVAJAL, A. M.: MARTINEZ, M. E. &
declared pure and hybrid, reached a fesgy of 64.3 % MORALES, R. Arquitectura corporal de biotipos bovinos Holstein
whilein C3 the frequency was less than 50 %. This impligsiesian y overo negro utilizados en predios lecheros del sur de Chi-
that the greater body span shown by the C2 and C3 clust@rgnt. J. Morphol., 37(4]1444-1449, 2019.

would not be e_xplained_ by the frequency of biotypes related RESUMEN: El objetivo de este trabajo fue caracterizar la
to the Holstein Friesian breed. In this sense, the daat%uitectura morfoestructural de los biotipos bovinos que

indicate that the body architecture of the dairy cattl@ayoritariamente se utilizan en la produccién de leche en el sur de
evaluated would respond to selection patterns more th@hile. Para ello se realizaron evaluaciones en 26 predios lecheros
to the reference racial biotypes. ubicados en las provincias de Osorno y Ranco, en las regiones de
Los Lagos y Los Rios, respectivamente. Se midieron 104 animales
clasificados en cuatro biotipos segun lo declarado por los ganaderos:
Holstein Friesian (HD), Overo negro (OD) y cruzamientos de Holstein
CONCLUSIONS Friesian (HM) y Overo Negro (OM). En cada animal se determina-
ron nueve medidas corporales: longitud de la cabeza (HL), ancho de
la cabeza (HW), alzada a la cruz (WH), alzada a la grupa (RH), dia-
According to the results, it can be concluded thatetro bicostal (BD), diametro longitudinal (LD), ancho de la grupa
under the conditions of the present study, the evaluatéyV), longitud de la grupa (RL) y diametro dorso-esternal (DED).
animals seem to converge around a basic architectu@s datos se analizaron mediante andlisis de componentes principa-

derived from cultural selection patterns regardiess of tifs (PCA) y el test de Fischer LSD, usando para ello el programa
XLstat pro. De acuerdo a los resultados se puede concluir que, inde-

racial biotype. Th'TQ‘ architecture could be typical of graZIngendiente del biotipo racial, los animales evaluados parecen conver-
systems, or be influenced by aspects of phenotypig, en torno a una arquitectura basica derivada de patrones de selec-
selection additional to those directly related to productiafion fenotipica con un componente cultural que pudiera ser propia
traits. The data show that the body architecture of the dailylos sistemas de pastoreo, o influenciada por aspectos de seleccion
cattle evaluated would respond to selection patterns ma@gicionales a los relacionados directamente a la produccién. En este
than to racial biotypes. It was also seen that measures sgfHido. los datos indican que la arquitectura corporal del ganado
as DED, RW and LD had a greater incidence than the otill%(ihero responderia mas a patrones de seleccién que a biotipos racia-

iabl ithin the ob d lecti les. También se aprecio que la profundidad (DED), el ancho de grupa
variables within the observed common selection patter §W) y el largo (LD) presentan una mayor incidencia que las demas

Finally, within the evaluated animal population, twQariables evaluadas dentro de los patrones de seleccién comin ob-
selection patterns coexist, one represented by small sizevados. Finalmente, fue posible apreciar que al interior de la po-
body architecture and another one that, although despitacion animal evaluada coexisten dos patrones de seleccion. Uno
its larger dimensions, also represents a small dairy aninf@fresentado por una arquitectura corporal de pequefio tamafio y otro

in comparison to the sizes reported for Holstein Friesiag"l'e’ Si bien exhibe mayores dlmer13|ones, tamblen_ ’represent_a untl'po
. e animal lechero de menor tamafio en comparacion a las dimensio-
breed in other areas.

nes que alcanzan los biotipos relacionados a la raza Holstein Friesian
en otras zonas.
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