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INTRODUCTION

In commercial pig production, the main role of 
the sow is to rear piglets and have a high number of 
weaned pigs (Koketsu et al., 2017).  Hence, most genetic 
improvements in dam lines are focused on increasing 
the litter size (Norsvin, 2014).  However, the increase in 
the number of piglets will become meaningless without 
also selecting for good mothering ability (Rydhmer 
2000).  Good mothering ability refers to sow behavior or 
other related traits that prevent crushing and allow easy 
teat access to nursing pigs.  Thus, udder conformation 
plays a vital role in this condition. Currently, sows have 
larger body size and have higher number of litter size 
but with sub-optimal udder conformations (Vasdal & 
Andersen, 2012). This condition leads to the increase in 
sibling competition during the suckling period because 
of the different distances between teats in anterior and 
posterior regions of the udder (Ocepek et al., 2016).  As 
the litter size increases, there is also a high demand for 
the understanding of the mammary development and 
number of functional teats, which are both needed to be 
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ABSTRACT

The use of udder morphometry is often neglected during the selection of replacement gilts. This 
study was aimed to characterize the udder morphometry of primiparous Landrace x Large White 
sows across different production stages; and to show its relationship to some mothering ability 
traits. A total of 20 primiparous Landrace x Large White sows were bred.  For each sow, the udder 
morphometry was characterized by measuring traits like teat tip diameter (DIA), teat length (LEN), 
inter-teat distance on the same row (SAMER), adjacent teat base distance on opposite row (OPPR), 
and teat tip to floor distance (FLO) during pre-breeding, post-breeding, and post-farrowing stages. 
A comparison of observed traits was also made between left and right udders as well as between 
anterior and posterior udders.  Furthermore, the relationship between mothering ability and udder 
morphometry was evaluated using correlation and regression analyses.  Across stages, udder traits were 
symmetric; however, higher values were measured for traits in posterior than in anterior udders. In the 
pre-breeding stage, OPPR and FLO of the anterior part had moderate negative correlations to average 
weaning weight (AWWt) and average daily gain (ADG). On the other hand, in the post-breeding stage, 
OPPR of the posterior part had a moderate positive correlation to litter size born alive (LSBA) but 
had a moderate negative correlation to average birth weight (ABWt). Furthermore, IgG content in the 
colostrum had a strong positive correlation to SAMER of the anterior part but had a strong negative 
correlation to FLO of the anterior part. It can be concluded that the pre-breeding combined with post-
breeding udder morphometry measurements in gilts is useful as a predictor of sow mothering ability. 
These traits can be included in the criteria when selecting replacement gilts to enhance the productivity 
of sow herd.
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able to produce good quality colostrum and a high suck-
ling piglet performance (Chalkias et al., 2013; Farmer et 
al., 2017). 

Gilts are the foundation of efficient breeding herd 
performance (Patterson & Foxcroft, 2019). However, 
before entering the breeding population, all replacement 
gilts are only indirectly measured on maternal capaci-
ties such as the total number of teat and the number of 
functional teats (Norsvin, 2014). Furthermore, the other 
aspects of udder quality such as udder morphometry, 
are largely uninvestigated.  

Several studies determine the relationship of udder 
conformation traits to milk production in livestock such 
as in sheep (Huntley et al., 2012), cattle (Zwertvaegher et 
al., 2011), and goat (Kouri et al., 2019).  However, studies 
on evaluating the relationship between mothering abil-
ity and udder morphometry in livestock are still limited.  
Such studies can be useful in identifying new candidate 
traits to be included in genetic improvement programs.  
In pigs, a series of studies conducted by Balzani et al. 
(2016a, 2016b, 2016c) showed that the udder morphom-
etry of Large White x Landrace sow has an effect on its 
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mothering ability, where udder morphometry can be 
used as a part of the selection criteria which can contrib-
ute to the long-term success and productivity of the sow 
herd.  Moreover, emphasis was given to the further in-
vestigation of udder morphometry using a wider range 
of pure and cross breed pigs. 

Hence, this study was aimed to characterize the 
udder morphometry of primiparous Landrace x Large 
White sows across different production stages; and to 
show its relationship to some mothering ability traits.  
Moreover, the study hypothesized that there are dif-
ferences between the anterior and posterior part of the 
sow udder morphometry. Lastly, the study also hypoth-
esized that pre-breeding and post-breeding udder mor-
phometric traits can be used as a predictor of mothering 
ability in replacement gilts.  

MATERIALS AND METHODS

Experimental procedures were approved by the 
Animal Care and Use Committee of the University of 
the Philippines Los Baños (UPLB) with assigned proto-
col number CAFS-2018-008. 

Animals and Management

The study randomly chose 20 eight-month-old 
crossbred gilts (Landrace x Large White) with 120-130 
kg live weight. The experiment was conducted at the 
University Animal Farm (UAF), Institute of Animal 
Science (IAS), College of Agriculture and Food Science 
(CAFS), University of the Philippines Los Baños (UPLB).  

Animals were managed according to the standard 
procedures in a commercial swine operation. Feeding 
was based on the requirements for the particular swine 
production phase (PHILSAN, 2010). All animals had ad 
libitum access to water.

Gilts were inseminated with semen from a syn-
thetic sire line.  Gestating animals were transferred from 
the gestation house to the farrowing unit at 110 d post-
breeding, and each farrowing pen consists of a piglet 
and a sow area.  The piglet area, which is inaccessible 
to the sow, has a feeder and a creep feeding area with 
an overlaid heating lamp.  On the other hand, the sow 
area was installed with a feeder, nipple water drinker, 
and has slatted flooring.

During parturition, farrowing assistance was 
given when needed.  Oxytocin was injected only in the 
case when birth assistance was not enough.  No other 
routines were performed.  After parturition, sows were 
fed with a standard lactation concentrated diet.  On d 1 
postpartum, standard piglet processing was conducted.  
After 30 d postpartum, piglets were weaned and trans-
ferred to the weanling section.    

Data Gathered

Udder measurements.  The methodology in measuring 
the parameters was derived from Balzani et al. (2015). 
The animals were evaluated for five udder conformation 
traits (Table 1), which were measured in three different 
production stages: pre-breeding period – one day before 

breeding, post-breeding – 21 days after confirmed preg-
nancy, and post-farrowing period – immediately taken 
after the birth of the first piglet and before the neonates 
were allowed to suckle colostrum.  Four teats were mea-
sured in each animal – teat pair located most anterior 
and teat pair most posterior.  Moreover, to assess the 
symmetry of the teats, side of the teats were also noted 
(Left or Right).  The sows were measured only in stand-
ing position because of the constraint in their anatomies 
and their behaviors, which can prevent measurements.  

Colostrum collection and analysis.  After giving birth 
to the first piglet, colostrum samples were collected until 
12 hours after farrowing. The samples were collected 
from the first and last pair of teats specifically from the 
most anterior and most posterior pairs and were im-
mediately stored at -20 oC for future analysis.  Oxytocin 
was also administered during the collection to induce 
colostrum ejection. The procedure for the detection of 
immunoglobulin G (IgG) in colostrum was derived from 
Balzani et al. (2015). A Brix refractometer was calibrated 
with distilled water before each set of analyses. A drop 
of well-mixed colostrum was placed on the Brix refrac-
tometer prism and the Brix percentage was recorded as 
IgG level.

Mothering ability.  To assess the performance of the 
sow, data on litter size, average daily gain (ADG), 
average birth weight (ABWt), average weaning weight 
(AWWt), and pre-weaning mortality (PWM) rate were 
collected.  

Statistical Analysis
	
All data of sow udder morphometry were sepa-

rately analyzed for each of the respective stages (i.e. pre-
breeding, post-breeding, or post-farrowing) by using the 
fixed-effects linear model on teat pair position, udder 
symmetry, and their interactions.  The linear model was 
as follows:

yijk = µ + Pi + Sj +(PS)ij +eijk

where: yijk is the udder morphometry, µ is the overall 
mean, Pi is the effect of ith teat pair position, Sj is the ef-
fect of jth udder symmetry, (PS)ij is the interaction effect, 
and eijk is the error term.

Furthermore, the correlation between the udder 
conformation traits and the sow’s mothering ability 
were analyzed using the Pearson correlation, which was 

Table 1. 	Definition of the measurements of the udder conforma-
tion traits

Traits Definition
LEN Length of the teat from the base to the tip
DIA Diameter of the teat tip
SAMER Inter-teat distance between adjacent teat bases in 

the same row
OPPR Distance between adjacent teat base in the oppo-

site row
FLO Distance between the teat tip and the open floor
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done separately for each teat pair position and stage.  
The prediction model of sow mothering ability was 
developed by using the pre-breeding and post-breeding 
udder morphometry of experimental gilts as predictor 
variables. The best regression model was determined 
using R2 and the significance level was set at α= 0.05.  
All data analyses were conducted using SAS University 
(SAS, 2016).

RESULTS

Sources of Variation in Udder Morphometry of 
Primiparous Sows

Descriptive statistics for udder morphometry and 
mothering ability are presented in Tables 2 and 3, re-
spectively.  Coefficients of variation of udder morphom-
etry in different stages were low to medium (3.80% to 
26.42%).  DIA and FLO were consistently more uniform 
across stages. On the other hand, LEN and SAMER 
were consistently exhibiting more significant variability 
across stages.  It was also observed that the udder mor-
phometry measurements were not significantly affected 
by the interaction effect between udder symmetry and 
teat pair position. Moreover, left and right udder mor-
phometries from pre-breeding to post-farrowing stages 
were found to be symmetric.

Teat pair position was associated with different 
udder morphometries across stages (Table 4).  In the 
pre-breeding stage, LEN, SAMER, and FLO were signifi-
cantly higher (p<0.05) in the posterior compared to the 
anterior part.  However, DIA and OPPR were the same 
in both parts.  On the other hand, in the post-breeding 
stage, LEN, SAMER, and FLO were significantly higher 
(p<0.05) in the posterior compared to the anterior part.  
However, DIA and OPPR were the same in both parts. 
Lastly, in the post-farrowing stage, DIA, LEN, SAMER, 
and FLO were significantly higher (p<0.05) in the pos-
terior compared to the anterior part.  In contrast, OPPR 
was the same in both parts.  

Relationship of Post-Farrowing Udder Morphometry 
to Mothering Ability

	
The udder morphometry taken during the post-

farrowing stage was subjected to correlation analysis 
with mothering ability (Table 5). LEN in the anterior 

part had strong and moderate negative correlations to 
pre-weaning ADG (r=-0.53) and litter weaning weight 
(-0.50), respectively.

For the litter size born alive, there was a strong 
negative correlation to FLO (r=0.60) in the anterior part.  
However, there was no significant correlation observed 
between udder morphometry to litter birth weight and 
pre-weaning mortality. Lastly, there is also a moderate 
negative correlation between FLO in the posterior part 
and colostrum IgG content (r=-0.53).  

Prediction Equation
	
There were significant correlations (p<0.05) 

between udder morphometry measured during the 
pre-breeding and post-breeding stages to some mother-
ing abilities (Table 5). In the pre-breeding stage, OPPR 
and FLO of the anterior part had moderate negative 
correlations to AWWt and ADG. On the other hand, 
in the post-breeding stage, OPPR of the posterior part 
had a moderate positive correlation to LSBA (0.47) but 
had a moderate negative correlation to ABWt (-0.55).  
Furthermore, IgG content in the colostrum had a strong 
positive correlation to SAMER of the anterior part (0.69) 
but had a strong negative correlation to FLO of the ante-
rior part (-0.64).

The current study took advantage of those sig-
nificant relationships and developed different equations 
to predict the mothering ability of Landrace x Large 
White replacement gilts.  Significant regression models 
(p<0.05) are presented in Table 4. Among the udder 

Note:  LEN= length of the teat from the base to the tip, DIA= diameter of the teat tip, SAMER= inter-teat distance between adjacent teat bases in the 
same row, OPPR= distance between adjacent teats base in the opposite row, FLO= distance between the teat tip and the open floor, SD= standard 
deviation, Min= minimum, Max= maximum.

Table 2.  	Descriptive statistics of 5 udder morphometries of Landrace x Large White primiparous sows measured in different produc-
tion stages (N=20)

Udder 
morphometry 

(cm)

Production stage
Pre-Breeding Post-Breeding Post-Farrowing

Mean SD Min Max Mean SD Min Max Mean SD Min Max
DIA 10.68 1.02 8.00 14.00 11.10 0.96 10.00 14.60 10.94 0.51 9.80 12.30
LEN 1.91 0.52 0.80 2.70 2.22 0.39 1.40 3.00 2.38 0.29 1.50 3.00
OPPR 9.63 1.62 6.00 13.00 10.44 1.31 7.60 13.00 10.56 1.05 8.00 13.00
SAMER 12.45 2.73 7.00 17.00 13.86 2.95 7.50 21.00 13.78 2.24 10.00 18.00
FLO 26.46 3.91 21.00 40.00 25.48 4.14 20.00 40.00 25.29 3.05 21.00 30.00

Table 3.  	Descriptive statistics of mothering ability of Landrace x 
Large White primiparous sows

Mothering 
ability Mean SD Min Max

LSBA 10.00 2.00 6.00 14.00
ABWt (kg) 1.59 0.17 1.14 1.95
ADG (kg/d) 0.22 0.05 0.15 0.35
AWWt (kg) 8.20 1.66 5.68 12.22
PWM (%) 0.03 0.07 0.00 0.22
IgG (%) 25.44 4.58 13.50 31.60

Note: LSBA= litter size born alive, ABWt= average birth weight, ADG= 
average daily gain, AWWt= average weaning weight, PWM= pre-
weaning mortality, IgG= immunoglobulin content, SD= standard 
deviation, Min= minimum, Max = maximum.
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morphometry, the pre-breeding stage of LEN in the 
posterior part was the best predictor of mothering abil-
ity.  It explained 56% and 58% of the total variability in 
the ADG and AWWt, respectively.  On the other hand, 
the post-breeding stage of SAMER in the anterior part 
explained 48% of the total variability in the levels of co-
lostrum IgG. Moreover, the OPPR of posterior measured 
at the post-breeding stage explained 38% of the total 
variability in the LSBA.  

Stepwise multiple regression analyses indicate that 
adding more udder morphometry increased the good-
ness of fit.  For ADG and AWWt, adding three more 
udder morphometry, the proportion of total variability 
risen from 56% to 93%, and 58% to 91%, respectively.  
For the ABWt, the post-breeding stage of DIA in the an-
terior part and FLO in the posterior part explained 69% 
of the total variability.

DISCUSSION

Sources of Variation in Udder Morphometry of 
Primiparous Sows

Teat diameter was also more uniform in Large 
White x Landrace and Meidam sows compared to the 

other udder traits (Balzani et al. 2016c). In the current 
study, the CV values for LEN are comparable with the 
results of Balzani et al. (2016c). This simply indicated 
that in improving the sow udder morphometry, LEN 
and SAMER would then have a better chance than DIA.  
The study confirmed that the bilateral symmetry of the 
udder continues until farrowing.  According to Propper 
et al. (2016), bilateral symmetry starts during the devel-
opment of the mammary glands in the embryo period.  

Across stages, the posterior teats had higher mea-
surements than the anterior teat.  These results are sup-
ported by the observation of Kim et al. (2000). According 
to them, mammary glands have different shapes: the an-
terior (first and second pairs) and middle (third, fourth 
and fifth pairs) of mammary glands grow laterally and 
medially, while the posterior glands (sixth, seventh, and 
eighth) expand elliptically in a longitudinal manner due 
to the space that they have to develop.

Moreover, breed and parity number cause varia-
tion in udder morphology. First and second parity sows 
had smaller teats and less developed udders compared 
with older multiparous animals (Balzani et al., 2016c).  
Consequently, teats of multiparous sows tend to have 
impaired teat access that can lead to increased piglet 
mortality (Vasdal & Andersen, 2012).

Table 4. 	LS Means and standard error of five udder conformation traits in three different stages of primiparous Landrace x Large 
White gilts, according to udder symmetry and teat pair position (cm)

Sources of variation DIA LEN OPPR SAMER FLO
Pre-breeding 
Teat pair position Anterior 10.50 1.76B 9.54 11.30B 24.10B

Posterior 10.86 2.05A 9.71 13.60A 28.83A

p-value 0.1126NS 0.0119 0.6348NS 0.0001 <0.0001
Udder symmetry Left 10.57 1.95 9.58 12.48 26.30

Right 10.80 1.87 9.68 12.43 26.63
p-value 0.3150 0.4794 0.7859 0.9295 0.6462
SE 0.16 0.08 0.26 0.40 0.50
CV 9.52 26.42 17.05 20.23 11.92

Post-breeding
Teat pair position Anterior 10.90 2.10B 10.17 12.92B 23.32B

Posterior 11.30 2.33A 10.72 14.80A 27.64A

p-value 0.0659 0.0084 0.0500NS 0.0038 <0.0001
Udder symmetry Left 11.10 2.22 10.66 14.01 24.73

Right 11.11 2.21 10.23 13.71 26.23
p-value 0.9629 0.9045 0.1352 0.6355 0.0601
SE 0.15 0.06 0.20 0.45 0.55
CV 8.64 16.78 12.20 20.34 13.75

Post-farrowing
Teat pair position Anterior 10.64B 2.21B 10.65 12.30B 22.85B

Posterior 11.24A 2.55A 10.48 15.25A 27.73A

p-value <0.0001 <0.0001 0.4593 <0.0001 <0.0001
Udder symmetry Left 10.95 2.36 10.38 13.90 25.78

Right 10.93 2.40 10.75 13.65 25.80
p-value 0.8722 0.4464 0.1151 0.5026 0.0518
SE 0.07 0.04 0.17 0.26 0.28
CV 3.80 9.83 9.96 12.05 7.03

Note:  LEN= length of the teat from the base to the tip, DIA= diameter of the teat tip, SAMER= inter-teat distance between adjacent teat bases in the same 
row, OPPR= distance between adjacent teat base in the opposite row, FLO= distance between the teat tip and the open floor, means with different 
superscripts are significantly different (p<0.05), NS= not significant.
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Table 5. 	Relationship of udder morphometry measured in different production stages to mothering ability

Udder 
morphometry

Teat pair 
position

Mothering ability
LSBA ABWt ADG AWWt PWM IgG

Pre-breeding
DIA Anterior 0.15 0.06 -0.16 -0.13 -0.20 -0.48

Posterior -0.06 0.15 -0.01 0.02 -0.27 0.03
LEN Anterior -0.25 -0.05 -0.29 -0.29 -0.26 -0.13

Posterior 0.09 -0.23 -0.06 -0.10 -0.18 -0.16
OPPR Anterior 0.44 -0.23 -0.50* -0.51* -0.14 -0.43

Posterior 0.17 0.04 -0.30 -0.29 -0.40 0.07
SAMER Anterior 0.18 0.05 0.05 0.03 -0.34 0.12

Posterior 0.10 0.02 -0.20 -0.21 -0.31 -0.17
FLO Anterior 0.26 0.15 -0.49* -0.45* 0.10 -0.26

Posterior 0.04 0.31 -0.30 -0.25 -0.07 0.33
Post-breeding

DIA Anterior 0.19 0.07 -0.21 -0.18 -0.08 -0.48
Posterior 0.23 0.08 -0.24 -0.21 0.12 -0.10

LEN Anterior 0.13 -0.10 0.04 0.01 -0.10 -0.20
Posterior 0.02 -0.13 0.30 0.26 -0.01 -0.05

OPPR Anterior 0.30 -0.32 -0.31 0-0.32 0.40 0.02
Posterior 0.47* -0.55* -0.19 -0.27 0.08 -0.12

SAMER Anterior 0.02 0.02 0.20 0.18 -0.07 0.69**
Posterior 0.38 -0.34 -0.12 -0.17 0.09 0.37

FLO Anterior 0.15 0.22 -0.30 -0.25 -0.11 -0.64*
Posterior -0.02 0.28 0.01 0.05 -0.16 -0.35

Post-farrowing
DIA Anterior -0.08 0.41 0.06 0.11 0.07 0.16

Posterior -0.30 0.41 -0.25 -0.18 0.05 -0.17
LEN Anterior 0.40 0.10 -0.53* -0.50* 0.18 -0.07

Posterior 0.08 0.28 -0.31 -0.27 -0.25 -0.23
OPPR Anterior -0.05 -0.23 -0.25 -0.26 0.42 0.07

Posterior 0.19 0.15 -0.35 -0.34 0.04 0.19
SAMER Anterior -0.24 -0.27 0.45 0.39 0.18 0.06

Posterior 0.00 0.00 -0.09 -0.09 -0.34 -0.23
FLO Anterior 0.60** -0.04 -0.62** -0.60** 0.28 0.27

Posterior -0.29 -0.05 0.43 0.40 -0.18 -0.53*
Note:  LEN= length of the teat from the base to the tip, DIA= diameter of the teat tip, SAMER= inter-teat distance between adjacent teat bases in the 

same row, OPPR = distance between adjacent teat base in the opposite row, FLO= distance between the teat tip and the open floor, LSBA= litter 
size born alive, ABWt= average birth weight (kg), ADG= average daily gain (kg/d), AWWt= average weaning weight (kg), PWM= pre-weaning 
mortality (%) , IgG= immunoglobulin content (%), * - p<0.05; ** - p<0.01.

Table 6. Prediction model for mothering ability using the pre-breeding (PreB) and post-breeding (PostB) udder morphometries

Model R2 RMSE
LSBA = 28.22 + 0.90 (PreB_F_SAMER) – 0.10 (PreB_R_FLO) 0.59 1.91
LSBA = -4.98 + 1.37 (PostB_R_OPPR) 0.38 2.18
ABWt = 2.55 – 0.29 (PostB_F_DIA) + 0.08 (PostB_R_FLO) 0.69 0.16
ADG = 0.45 – 0.10 (PreB_R_LEN) 0.56 0.06
ADG = 0.26 + 0.16 (PostB_F_LEN) + 0.08 (PreB_F_LEN) – 0.34 (PreB_R_LEN) + 0.02 (PreB_R_SAMER) 0.93 0.05
AWWt = 15.38 – 3.04 (PreB_R_LEN) 0.58 1.73
AWWt = -9.78 + 0.66(PostB_R_FLO) 0.32 1.74
AWWt = 10.15 + 4.63 (PostB_F_LEN) + 2.94 (PreB_F_LEN) – 10.62 (PreB_R_LEN) + 0.50 (PreB_R_SAMER) 0.91 1.22
IgG = 6.41 + 1.40 (PostB_F_SAMER) 0.48 3.25

Note:  LEN= length of the teat from the base to the tip, DIA= diameter of the teat tip, SAMER= inter-teat distance between adjacent teat bases in the 
same row, OPPR = distance between adjacent teat base in the opposite row, FLO= distance between the teat tip and the open floor, LSBA= litter 
size born alive, ABWt= average birth weight, ADG= average daily gain, AWWt= average weaning weight, IgG= immunoglobulin content, PreB= 
Pre-breeding stage, PostB= Post-breeding stage,  F= Front, R= Rear, R2= coefficient of determination, RMSE= root mean square error.
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Relationship of Post-Farrowing Udder Morphometry 
to Mothering Ability

	
The correlations of LEN and FLO in the anterior 

part with pre-weaning ADG and litter weaning weight 
conform to the observation of Balzani et al. (2016a).  
They observed a negative correlation between udder 
morphometric traits and litter weight gain at ten days.  
According to them, large udder size undesirably af-
fects nursing pig performance due to impaired teat 
access. The current study suggests that sows with 
higher litter sizes will have udder in the anterior part 
characterized by longer teat tip to floor distance.  These 
results are contradictory to the observations of Balzani 
et al. (2016a), where they found a positive correlation 
between pre-weaning mortality and DIA.  They further 
suggested that the teat size could be linked to the mor-
tality of piglets.

The relationship of colostrum IgG content and FLO 
in the posterior part suggests that, in the posterior part, 
udders that are close to the floor tend to have a higher 
concentration of colostrum IgG. Moreover, Ogawa 
et al. (2014) noted that higher colostrum yield tends 
to contain more IgG. The result is in contrast to the 
other report where the teat pair position has been associ-
ated with colostrum yield showing that the anterior and 
middle teats seemed to have a larger production than 
posterior ones (Fraser & Rushen, 1992). A more recent 
study confirmed this evidence, showing that anterior 
and middle mammary glands produce more colostrum 
and milk than posterior mammary glands (Kim et al., 
2000).  However, ambiguous results were also found 
about the relationship between teat position and colos-
trum immunoglobulin content: anterior (Wu et al., 2010), 
and posterior (Klobasa et al., 1987).  Furthermore, the 
colostrum IgG level is multifactorial and that the quality 
of colostrum is influenced by the overall health status of 
the sow and its exposure to disease and/or vaccination.

Teat preference is a cause of strong disputes among 
littermates, as anterior udders are more preferred (Kim 
et al., 2000).  Vasdal & Andersen (2012) noticed that ac-
cess to the lower teat row during nursing is always more 
limited than the upper row. It is speculated that there 
is an optimum size for suckling; and, if the teat size is 
large the piglet will have difficulty in suckling and even-
tually will lead to greater mortality. 

Prediction Equation
	
Selecting replacement gilts based on their future 

mothering abilities is very difficult and time-consuming.  
However, most genetic selection in dam lines is 
mainly focused on production and reproduction traits.  
Consequently, evaluation of the mothering ability of the 
sows using udder morphometry is an unexplored field.  
Thus, the study evaluated the possibility of predicting 
the mothering ability of replacement gilt using its udder 
morphometry.

Among the udder measurements in the pre-breed-
ing and post-breeding stages, the pre-breeding posterior 
teat length has the potential to be a predictor of some 
mothering ability.  It is suggested that this trait can be 

added as a criterion for the physical selection of replace-
ment gilts. Moreover, to have a higher accuracy of pre-
dicting the ADG and AWWt, combined measurement of 
pre-breeding and post-breeding udder morphometric 
traits should be used.

To our knowledge, this is the first study to explore 
the possibility of predicting the sow mothering abil-
ity with primiparous udder morphometric traits. By 
selecting gilts based on their udder morphometry, it will 
lead to the generation of animals with better mothering 
ability (Balzani et al., 2016b).  Moreover, including udder 
quality traits in the selection program can be considered 
as worthy of promotion (Olesen et al., 2000).  However, 
more investigations must be undertaken to further 
study the relationship between these morphology traits 
and the piglets’ suckling behavior and performance. 

CONCLUSION

The pre-breeding combined with post-breeding 
udder morphometry measurements in gilts is useful as 
a predictor of sow mothering ability. These traits can be 
included in the criteria when selecting replacement gilts 
to enhance the productivity of sow herd.  
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