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ABSTRACT

The objective of this study was to determine the relationship between body conformation traits: chest girth (CG),
height at withers (HTW), body length (BL), body condition scores (BCS), body weight (BWT), scrotal circumference (SC)
and semen output in three electro-ejaculated Pubertal Kiko bucks. An electro-ejaculator was used once a week for semen
harvest for five consecutive weeks. Upon collection, semen samples were evaluated for ejaculate volume (ml), color,
consistency, and mass activity. Mean values for body measurements were 3.06 = 0.41 (BCS, 1-5), 81.7 = 4.72 cm (CG),
67.1 +4.03 cm (HTW), 69.5 £ 5.56 cm (BL), 40.7 + 5.01 kg (BTW) and 25.9 + 2.18 cm (SC). Semen output did not differ
throughout the five collection weeks (1.33 = 0.57 ml, 1.16 + 1.04 ml, 1.33 + 0.57 1.50 + 0.86 ml, and 0.90 +0.52 ml;
p>0.05). Also, semen volume did not differ among bucks (1.50 + 0.5 ml, 1.34 + 0.93 ml and 0.90 £0.41 ml; p>0.05). CG,
BCS were positively correlated with BWT (r = 0.75, and 0.69). SC showed positive and moderate correlation with semen
volume (r = 0.31). However, there were low and negative correlations between BWT, BCS, HTW, CG and semen volume
(r=-0.13, 0.13, -0.68, and 0.04), indicating that semen output is fairly independent of most body conformation traits. The
study has demonstrated that semen can be harvested in sufficient quantity from pubertal Kiko bucks via electro-ejaculation
when the use of artificial vagina is inappropriate due to age or training. We recommend that this procedure be incorporated

in a breeding soundness examination tool for selecting or culling Kiko sires at an early age.
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INTRODUCTION

According to Spencer (2008), various forms of
goat production have existed throughout the world for
centuries, in 1992; the United States developed a strong
interest in meat goat production. Since then, the meat goat
industry has been the fastest growing segment of livestock
production in America [1]. Initial interest in meat goat
production primarily took place in the Southeast, with
Texas and Tennessee leading most states and having the
largest goat populations. In Alabama, goats of any breed
or crossbreed are eventually slaughtered for human
consumption. With the exception of the South African
Boer and Kiko goats imported via New Zealand in early
1993, there are no true meat goat breeds in the U.S.
However, there are few breeds that stand out as more
specialized for meat production. These are the Spanish,
Myotonic (Tennessee Fainting Goat), Nubian and Pygmy
goats [2].

To make genetic gain in the meat goat industry in
Southeast Alabama there is a requirement to determine
superior Boer or Kiko sires within the population and
increase their use. Establishing which sires are superior
requires an understanding of their reproductive abilities
[3]. The Kiko Goat was developed in New Zealand by
crossing feral goats with dairy goats in the 1980s [4, 5].
The most accurate way to test a sire’s genetic worth is to
perform breeding soundness evaluation (BSE) and also
generate progeny from the animal and compare them with
progeny from other animals [6]. BSE predicts the potential
fertility of a buck. It is based on an examination that

includes tests for physical soundness, testicular size,
semen quality, and in some cases, libido/mating ability.
The evaluation identifies bucks with poor potential
breeding ability to improve herd fertility, and bucks with
general suboptimal fertility. The advantages of this
evaluation are often self evident. Older bucks are usually
the most dominant in a group and will prevent younger
bucks from breeding more than a few females.
Unfortunately, these dominant animals may not have the
best semen or libido. This evaluation can identify
dominant bucks with low fertility and prevent significant
economic losses that would result from large numbers of
open does or a lengthened kidding interval [7].

In domesticated animal species semen collection
for artificial breeding reasons is usually collected from
animals trained to ejaculate into an artificial vagina (AV),
manual stimulation of the accessory sex glands, manual
stimulation of the penis, intravaginal condom and
intravaginal collection post-coitus [8, 9]. Electro-
ejaculation (EE) method is used to collect semen from
bucks, bulls and rams for artificial insemination when the
bull, buck or ram is extremely slow in serving the AV or
physically incapable of mounting a dummy [10, 11].
Electro-ejaculation involves the stimulation by electrical
current of emission, erection and ejaculation. Emission of
semen from the ampullae and vasa deferentia into the
pelvic urethra is a sympathetic response controlled by
contraction of smooth muscle in response to stimulation of
the lumbar sympathetic nerves which form the hypogastric
nerve. Electro-ejaculation remains the preferred method of
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collection in pubertal and or incapacited bucks [12, 13]. In
addition, EE does not require training of Al sires [14]. It
has been shown that semen of acceptable quality could be
harvested by EE from small ruminants [15, 16, 17, and
18]. [19 and 20] observed that EE is the best option for
collection in valuable bucks/sires, which are incapable of
natural service because of age or injury. Electro-
ejaculation is an aversive experience but the level of
aversion is by probably influenced the probe type used and
the restraint involved [21]. Body and testicular
development has been well studied in Boer bucks [22].
This type Information on meat goat bucks is generally
scarce and particularly with Kiko bucks. Since no
systematic studies are available on physical and
reproductive development in Kiko bucks, therefore, this
study was designed to determine relationship of body
weight, scrotal circumference, and semen output in order
to develop standards for selection of meat goat bucks.
Therefore, this project was designed to determine the
relationship between body conformation traits: chest girth
(CG), height at withers (HTW), body length (BL), body
condition scores (BCS), body weight (BWT) and scrotal
circumference (SC) to semen output in three electro-
ejaculated Pubertal Kiko bucks.

MATERIALS AND METHODS

Three pubertal Kiko bucks (age from 8-12
months) were utilized. Animals were housed at the
Tuskegee University Caprine Research Unit, Tuskegee,
Alabama, U.S.A. They were fed once a day a high
concentrates diet. Tuskegee University Animal Use and
Care Committee approved the protocol for this study.
Bucks were fed of a constant supply of hay and complete
mineral supplement and fresh water were always
available. The body weight of the bucks was recorded
using a scale, body condition score (BCS) was evaluated
subjectively (ranging from 1 = emaciated to 5 = obese)
and scrotal circumference was measured using a tape at
the broadest part of the scrotum. Shoulder width (SW)
was determined with the aid of a tape measure, as the
horizontal distance between the processes on the left
shoulder and those of the right shoulder blade. Chest girth
(CG) was measured with the aid of a measuring tape
around the chest, just behind the front legs; body length
(BL) was measured from the sternum to the aitch bone and
hip width (HW) was measured using a plastic measuring
tape, while height at wither (HTW) was measured
vertically from thoracic vertebrae to the ground using a
metal ruler. An electro-ejaculator (Pulsator IV Auto
Adjust ™ Lane MFG Inc. Denver, CO) was used for
semen harvest once a week for five consecutive weeks.
Upon collection, semen samples were evaluated for
ejaculate volume (ml), color, consistency, and mass
activity. Descriptive statistics (Statistix 7, 2000, Analytical
Software, Tallahassee, FL) was performed on the data to
determined differences in selected body conformation,
testicular and semen quality traits. Also, data was
subjected to analysis of variance using the GLM
procedures of Statistix 7.0 (2000), correlation coefficients

(r) were established between various body, testicular
parameters and semen traits.

RESULTS AND DISCUSSIONS

Electro-ejaculation involves the stimulation by
electrical current of emission, erection and ejaculation
[23]. Electro-ejaculation is the only way to obtain semen
from a wide range of captive species. These animals are
sedated or anaesthetized before electro-ejaculation for
safety and handling reasons. Semen collection and storage
is an important to in controlled breeding programs of
many endangered species [13]. In domesticated animals
semen collection for artificial breeding reasons is usually
collected from animals trained to ejaculate into an
artificial vagina. In general our experience with an electro-
ejaculator in Kiko bucks has been the same as reported in
the literature for bucks, rams and bulls. The semen
appeared physically thinner, but this may be due to failure
to judge the ejaculation point, allowing seminal fluid to
remain in the collection tube and dilute the sample.

The present study is the first, to the best of our
knowledge, which illustrate the relationship of body
weight, scrotal circumference, and semen output in Kiko
bucks. These standards can be used for selection and
culling of Kiko bucks maintained even in different regions
of the country for breeding programs to eliminate the
problem of infertility and could be help in minimizing the
age at puberty. Mean values for body measurements were
3.06 + 0.41 (BCS, 1-5), 81.7 £ 4.72 cm (CG), 67.1 + 4.03
cm (HTW), 69.5 + 5.56 cm (BL), 40.7 £ 5.01 kg (BTW)
and 25.9 £ 2.18 cm (SC) (Table-1). Semen volume did not
differ among bucks (1.50 = 0.5 ml, 1.34 + 0.93 ml and
0.90 +0.41 ml; p>0.05), indicating that the response of
bucks to electro-ejaculation in terms of semen output were
similar (Table-2). Also, similar semen output did not differ
throughout the five collection weeks (1.33 £ 0.57 ml, 1.16
+1.04 ml, 1.33 +£0.57 1.50 + 0.86 ml, and 0.90 +0.52 ml;
p>0.05) (Table-3). CG, BCS were positively correlated
with BWT (r = 0.75, and 0.69) and SC showed positive
and moderate correlation with semen volume (r = 0.31)
(Table-4). Scrotal circumference is a simple repeatable
method of measurement of testicular size which is highly
correlated with testicular weight, semen quality, and with
fertility [24, 25]. This finding is consistent with the earlier
work in Holstein bulls (r = 0.96) [26], Wagyu bulls (r =
0.94) [27] and buffalo bulls (r = 0.99). Also, scrotal
circumference (SC) and sperm motility and morphology
are the traits most closely correlated with the fertility of
bulls. Moreover, measuring SC is particularly important in
examination of yearling bulls, and it is highly correlated
with sperm production and semen quality [7].

It appears that the body weight is lower in Kiko
bucks as compared to Boer [22], at the corresponding
ages. These differences could be due to genetics, feeding
management, and selection. There were low and negative
correlations between BWT, BCS, HTW, CG and semen
volume (r = -0.13, 0.13, -0.68, and 0.04) indicating that
semen output is fairly independent of body conformation
traits. Early sperm collections from young bulls are often
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substandard in terms of semen volume, sperm
concentration, motility or morphology [28]. However,
some improvement in semen quality occurs with
advancing age. The bucks were able to ejaculate after
reaching 3-5 volts of electrical stimulation. Ejaculate
volume of semen collected by electro-ejaculation was
within the normal range for goat bucks [29, 15, and 17].
The apparatus has proven highly useful in the diagnosis of
cases of failure to protrude the penis.

Semen output represents one of the most
important step to predict potential fertility in sires, and
according to the Society of Theriogenology Guidelines
(1993), it accounts for 60% of the final scoring in breeding

classification [30]. Although electro-ejaculation is
extremely valuable as a method of collecting semen it
should not be considered as a replacement for the artificial
vagina wherever this may be used. The value of an electro-
ejaculator as an emergency aid is now well established.
Livestock breeders should consider this as an apparatus to
aid in infertility diagnosis in large animals. It may also
prove very useful for evaluation of range bucks
immediately prior to the breeding season. The fact that
electro-ejaculated semen has a conception rate as good as
that obtained by other collection methods have been
demonstrated by [9].

Table-1. Descriptive statistics for body, testicular parameters and semen output in
electro-ejaculated pubertal kiko bucks.

Item Means +SD Minimum Maximum
Body weight, kg 40.7 £5.01 39.00 48.0
Body condition scores (1 - 5) 3.06 +0.41 2.00 4.00
Chest girth, cm 81.7+4.72 74.00 89.00
Height at withers, cm 67.1+4.03 61.0 79.0
Body length, cm 69.5 +5.56 62.0 79.0
Scrotal circumference, cm 25.9+2.18 23.00 30.00
Hip width, cm 51.8 + 7.11 38.00 63.00
Shoulder with, cm 2591218 35.00 58.00
Semen volume, ml 124+ 0.66 0.5 2.00

Table-2. Descriptive statistics for individual bucks for body, testicular parameters and

semen output following electro-ejaculation (Means +SD).

Item Buck # 35 Buck # 37 Buck # 9633
Body weight, kg 351+ 2.8 41.7 +3.26 45.1+1.86
Body condition scores (1 - 5) 28 £ 04 33+04 3.10+0.2
Chest girth, cm 76.7 £2.03 82.3+2.84 86.8 £ 1.02
Height at withers, cm 65.3+2.7 645+1.3 71.6+3.3
Body length, cm 67.5+5.08 68.5+6.6 726+4.0
Scrotal circumference, cm 24.8 £2.03 26.9 + 1.27 25.9+2.54
Hip width, cm 49.2+6.1 49.7+8.1 56.3 £ 6.3
Shoulder with, cm 472 £2.7 472+ 7.18 543148
Semen volume, ml 1.5 £0.50 134+ 0.9 090+04
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Table-3. Effects of week and bucks on body, testicular parameters and semen
output following electro-ejaculation.

ltem P-values*
Collection week Buck
Body weight, kg 0.0048 0.0001
Body condition scores (1 - 5) 0.1652 0.1114
Height at withers, cm 0.1291 0.0016
Body length, cm
Scrotal circumference, cm 0.0063 0.0731
Semen volume, ml 0.8901 0.4664

*Significant if P< 0.05

Table-4. Correlation coefficients (r) among body, testicular parameters and semen output
following electro-ejaculation of kiko bucks.

CONCLUSIONS

a)

b)

c)

d)

The present study is the first, to the best of our
knowledge, which illustrate the relationship of body
weight, scrotal circumference, and semen quality in
Kiko bucks.

The study has demonstrated that semen can be
harvested in sufficient quantity from pubertal bucks
via electro-ejaculation when the use of artificial
vagina is inappropriate due to age or training.

These standards for relationship of body
conformation or testicular traits to semen output in
Kiko meat goat bucks can be used for selection and
culling of Kiko bucks maintained even in different
countries for breeding programs to eliminate the
problem of infertility and could be help in
minimizing the age at puberty.

We recommend that these results be incorporated in
a breeding soundness examination tool for selecting
or culling Kiko breeding sires at an early age.

(1]

(2]

(3]

[4]

(5]

BCS BWT BL CG HTW SC

BWT 0.6972

BL 0.4603 0.3790

CG 0.8486 0.7597 0.4417
HTW -0.4856 -0.1738 0.2896 -0.3203

SC -0.1019 -0.5377 -0.2174 -0.0790 -0.5508
VOL 0.1388 -0.1304 -0.7780 0.0464 0.6381 0.3179
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