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Abstract

Original Research Article

One of the signs of estrus in cows is a change in their behavior, such as more frequent vocalization, riding other cows,
and anxiety. However, changes in cow behavior on traditional farms in Indonesia are often overlooked by farmers
because they do not always observe for their livestock every time. The evaluation of changes in cow behavior,
especially the vocalization, is important for developing sound-based estrus detection devices in Indonesia. This study
was carried out to determine the relationship between the changes in vocalization behavior and the occurrence of
estrus in Indonesian tropical cows. Five non-pregnant and non-lactating health adult crossbred cows with normal
ovarian follicular dynamics from the traditional farm in the Yogyakarta Special Region of Indonesia were recorded
using a voice recorder for 25 consecutive days. The vulva was examined twice a day by following these methods;
check the inner vulva mucosa, examine the temperature, and rectal palpation to confirm the signs of estrus. The
difference in the frequency of cow vocalization during the estrus was analyzed descriptively. From 5 cows we
observed, 2 cows showed a different vocalization number at the estrus period. The estrus condition was confirmed by
pinkish and reddish inner vulva mucosa, increasing of external vulva temperature and rectal palpation examination.
The other 2 cows showed no signs of estrus and there were no different vocalizations numbers during the research.
One cow was estrus with no different vocalizations number confirmed. From the two cows, it could be observed that
there was a difference in vocalization intensity approximately more than 3 times the fold at the estrus period.
Keywords: cow, estrus, number, traditional farm, vocalization.
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INTRODUCTION

Estrus is the period of acceptance of the male
for copulation. Ovulation usually occurs in this period
in most domestic animals, except the cows, where it
occurs about 12 hours after the end of estrus [1]. The
right time to do artificial insemination in the cow is at
the 4-14 hour following the onset of estrus or 12 to 24
hours before the ovulation [2,3]. The duration of the
normal estrus cycle in the cow is 18-24 days. It consists
of two-phase, a luteal phase (14-18 days) and a
follicular phase (4-6 days) [4]. The estrus occurs at the
end of the follicular phase and the expression of
standing estrus is only shown for a short period, about 5
to 7 h [5,6].

GnRH, FSH, LH, estrogen, progesterone are
the main reproductive hormones that work together to
regulate the estrus cycle. Ovarian functions, such as the
growth of follicle, ovulation, luteinization, and
luteolysis are regulated by the endocrine hormones of
the hypothalamus (GnRH), anterior pituitary (FSH and

LH), ovaries (progesterone, oestradiol, and inhibins)
and the uterus (prostaglandin) [4]. Estrogen reaches the
peak concentration in the blood circulation during the
estrus period [7]. The high level of estrogen in the
blood circulation has an important role in regulating a
cascade of physiological events necessary for the
successful reproduction of the cow. This will induce the
expression of estrus behavioral for successful mating
[8,9], such as more frequent vocalization, mounting
other cows, and anxiety.

The detection of estrogen in the blood is
expensive rather than the detection of behavioral
change. Observation of the cow's vocalization is an
easier method to detect the estrus. But the farmers must
spare more time to observe their cows. For Indonesian
traditional farmers, farming is not their main job.
Usually, they are just spare their time twice, in the
morning and afternoon to observe their cow when they
give the grass/feed. So that, the estrus period of their
cow often overlooked.
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Vocalization of the animal has been studied by
many researchers such as vocalization analysis of dairy
cows [10], cattle mother-offspring contact calls [11], a
sheep  vocalization case study [12], vocal
communication and the importance of mother-offspring
relation in cattle [13]. However, an analysis of the
frequency of Indonesian cow's vocalization in the
traditional farm has never been done, especially in the
estrus period. This research aim is to observe the
possibility of different vocalization frequency of
Indonesian cows in the estrus period that maintained in
a traditional farm in which has a tropical climate.

The data can be used as preliminary data that
important in future research to develop the estrus
detection device based on the vocalization sound in the
Indonesian farm. Appropriate estrus detection will
increase the success of artificial insemination in cows
and help this country to increase the cow population.

MATERIAL AND METHOD
Ethical approval

This research has been approved by the Ethical
Committee of Faculty of Veterinary Medicine,
Universitas Gadjah Mada with letter No: 0061/EC-
FKH/Int./2019.

Animals

Five non-pregnant and non-lactating, health,
adult, multiparous, crossbred, meat cows with normal
ovarian follicular dynamics from the traditional farm in
the Yogyakarta Special Region of Indonesia were used
as a sample in this study. The normal ovarian follicular
dynamics were proved by the rectal palpation
examination to find the development of follicle and
corpus luteum. AIll cows were maintained in the
individual barn.

Experimental design

The vocalization of five cows was recorded
using a voice recorder (Stereo IC Recorder, ICD-
PX470, Sony®) that could record approximately 40
hours with REC mode LPCM 44.1 kHz/16 bit for 25
consecutive days. The recording was done inside the
barn and the recorder was laid out in the part of the barn
with the distance approximately 2 meters from the cow.
The file and battery were replaced every day in the
afternoon. The wvulva was observed to confirm the
occurrence of estrus twice a day. The mucosa of the
inner vulva was photographed using a digital camera.
The external temperature of the vulva was examined
using Non-contact Infrared Thermometer® with
effective distance 5-15 cm, range body temperature 32-

42,90C, and accuracy +0,20C. Rectal palpation was
carried out by inseminator when the cow showed estrus
signs such as there was thin, clear, and watery mucous
discharge from the vulva, vocalization with more
intensity, and swollen-reddish vulva as the farmer saw
it. All the observation was carried out in one traditional
farm with individual barn located in Sleman,
Yogyakarta Special Region, Indonesia.

Analysis

The vocalization of the cows was counted
based on the sound that identified from the recorder.
The vocalization was counted in the day that cow
showed signs of estrus, such as there was transparent
mucous discharge from the vulva, increased vulva
temperature, and reddish mucosa. The vocalization
counted on the day of estrus was compared with
vocalization counted one day before and after estrus.
The result was analyzed descriptively.

RESULTS AND DISCUSSION

The research was carried out on one traditional
farm in Yogyakarta Special Region, Indonesia. A rectal
palpation examination was performed for all cow
candidates before the research begin. Five female adult
cows that had normal ovarian follicular dynamics due to
rectal palpation, proved by the presence of corpus
luteum and developing follicle, were chosen as research
animals. Unfortunately, cow number 4 was estrus after
the rectal palpation and got Al before we recorded its
vocalization. The external temperature of the vulva was
increased up to 37,8°C and there was transparent
mucous discharge from the vulva. Based on the result of
our observation for 25 days in all the five cows, cow
number 1 and 2 not showed good estrus signs, although
there was a day that the external vulva temperature
increased up to 37,4°C. The daily temperature of the
external vulva in all observed cows was ranged from
36,8°C to 37,2°C. However, this increase in temperature
was not followed by the change in vocalization
activities. Cow numbers 3 and 5 showed a good sign of
estrus. The vulva mucosa was pink and reddish. Based
on the information we got from the farmer, there was
transparent mucous discharge from the vulva. The
external temperature of vulva’s cow number 3 was
increased up to 37,5°C. However, we are not got the
temperature data of vulva’s cow number 5 because of
the tool troubles. Estrus condition was confirmed by
rectal palpation examination and the inseminator did
artificial insemination of cow number 3 and number 5.
The signs observed in the day of estrus could be seen in
table 1.
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Table-1: The signs observed on the day of estrus.

Day of Estrus
Color of Vulva Mucosa Vulva Externgl Rectal Palpation Vocalization
Temperature (°C)
Cow 1 Pink 37,4 No No
Cow 2 N/A 37,4 No No
Cow 3 Pinkish 37,5 Yes, followed with Al > 3x
Cow 4 Reddish 37,8 Yes, followed with Al N/A
Cow 5 Reddish N/A Yes, followed with Al > 3x
NA = not available, Al = artificial insemination
The vocalization number analysis from estrus period, cow number 5 just showed 10 times

recorder showed that there was a different number of
vocalizations activities in cow number 3 and number 5
during the estrus period. Cow number 3 showed the
number of vocalizations 42 times at the period of estrus
for 7 hours. This was approximately 3 times more than
usual vocalization at the day before the estrus period at
the relatively same time, 12 times of vocalization. Even
more, there was no vocalization one day after the estrus
period. Cow number 5 showed an extreme change of
vocalization number than usual. One day before the

vocalization, but change up to 283 times at the estrus
period. This was 3 times or almost 4 times more than
vocalization number one day after the estrus period with
71 times vocalization. This was an interesting
observation that there was a change of vocalization
intensity in the estrus period of Indonesian tropical
cows that maintained in one traditional farm located
outside of the village. The vocalization number of cow's
number 3 and number 5 one day before, one day after,
and at the estrus period could be seen in table 2.

Table-2: The difference of vocalization number in the one day before, one day after, and on the day of the estrus
period for 7 hours of two cow samples

hit | h2 | h3 | ha | hs | he | hy | Vocalization
number

dl| 10 | 2 0 0 0 0 0 12
Sample Cow number 3 | d-es | 5 10 | 16 4 5 2 0 42

d+l1 | 0 0 0 0 0 0 0 0

d-1 1 3 1 0 0 4 1 10
Sample Cow number 5 | d-es | 111 | 118 | 10 8 20 | 15 1 283

d+l1 | 28 | 12 | 15 | 16 0 0 0 71

d-1 = one day before estrus, d+1 = one day after estrus, d-es = the day of estrus

Estrogen plays an important role in the
occurrence of estrus and influences estrus behavior.
Exogenous estrogen administration in the cow will lead
to increase a sign of estrus, such as attempted mounts,
successful mounts, stands, chin rests, and sniffing
vulva. Estrogen, especially estradiol, becomes the main
signal to the brain that will induce the expression of
estrus, but this only happens in the absence of
progesterone [14]. In the commercial farm, the focus
detection of estrus in the cow is the observation of
standing heat [15]. But, in the traditional farm,
especially in Yogyakarta Special Region, Indonesia, the
detection of estrus in the cow by the farmer was
depending on the observation of external signs, such as
swollen-reddish wvulva, clear and watery mucous
discharge from the vulva, more intense vocalization,
and mounting the other cow. During the estrus period,
the higher concentration of estrogen than progesterone
in blood circulation affects a greater quantity of blood
flowing through the uterine vascular bed [16].
Administration of estrogen in human and animal have
the same effect that will make vasodilatation of blood
vessel [17]. This causes swelling and redness of the
cow’s vulva in the period of estrus when the estrogen
reaches the peak in the blood circulation. This reddish

or pinkish was seen in the vaginal mucosa of cow
number 3, number 4, and number 5 at the period of
estrus. The increasing temperature in the vulva likely
has a relation with the vasodilatation of peripheral
blood vessels. This confirmed in Bali cow that vaginal
temperature was ranged from 37,40C to 38,390C during
the estrus cycle with the highest temperature was in the
estrus period [18]. This report was slightly different
from our result because we used different tools. We use
a non-contact infrared thermometer to examine the
external temperature of the vulva. However, the
previous report used a digital thermometer to examine
the inner temperature of the vagina. The inner
temperature of the body part was higher than the
external body part due to the environment. The highest
temperature of external vulva we observed was 37,80C
in cow number 4, 37,50C in cow number 3, and 37,40C
in cow number 1 and number 2. This was different than
the daily external vulva temperature we observed that
ranged from 36,80C to 37,20C. During the estrus
period, there was watery mucus discharge from the
vagina [19]. This mucus was secreted by the cervix
under the influence of estrogen [20,21]. Cervical mucus
discharge is a mechanical barrier against the pathogen
of the uterus. Besides, this mucous also has a great
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influence on conception [22]. Cow number 3, number 4,
and number 5 showed great mucous discharge from the
vulva. Based on that, the farmer called inseminator to
do rectal palpation examination and artificial
insemination.

Vocalization is one way for cows to
communicate. Vocalization of the cow expressed many
thinks such as stress [10], mother-offspring contact
[11,13], and estrus [23]. Observing the intensity of
vocalization is an easier way to detect estrus. However,
many farmers have no time to observe their cows all
day. Even more, the cow with poor nutrition sometimes
show no signs of estrus. This condition could be
classified as silent heat. In our research, we analyzed
only two cows that showed a different intensity of
vocalization. The other cows we observed not showed a
different intensity of vocalization. Cow number 3
showed a difference in intensity of vocalization at night,
around 7 pm until 2 am. For 7 hours, there was
approximately 42 times vocalization. One day before
the estrus period, at the relatively same time, cow
number 3 only showed 12 times vocalization and one
day after estrus showed no vocalization. The
vocalization was changed more than a 3-time fold.
Same as cow number 3, cow number 5 also showed a
change of vocalization number. In the period of estrus,
in the morning, around 8 am until 3 pm, cow number 5
showed 283 times of vocalization. One day before
estrus, cow number 5 only showed 10 times of
vocalization and one day after estrus showed 71 times
of vocalization. Same with cow number 3, the
vocalization was changed more than 3 times fold. Based
on our research, we found the interesting observation
that changing up to 3 times a fold of vocalization
number may be the indication of estrus in the cow that
maintained in the traditional farm, Indonesia.

CONCLUSION

Based on the research, we found that two from
five cows sample showed a different number of
vocalizations during the estrus period. There were
changes more than 3 times the fold of vocalization
number at the estrus period of two cow samples that
observed in the traditional farm of Indonesia. The estrus
condition was confirmed by pinkish-reddish inner vulva
mucosa, increasing of the external vulva temperature,
and rectal palpation examination. It still needs further
study with larger cow samples to get confirmation about
the relationship of cow’s vocalization intensity with
estrus.
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