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ABSTRACT 

 
This research aimed to identify the effect of the length of thawing time on the 

quality of Bali cattle postthaw semen and to investigate the resulting pregnancy rate. 

This research was conducted at Wanasaba Village, specifically Tanaq Mira Village, 

Wanasaba District, East Lombok Regency. Five samples of Bali cattle semen were 
collected for insemination from each of three different farmer groups. The semen 

sample from the remaining frozen semen inseminated by the inseminator was used in 

this research. Tanaq Mira Village's inseminator performed thawing during the trip from 
the artificial insemination (AI) station to the farmer group's location. This research 

observed the microscopic quality of the postthaw frozen semen covering motility, 

viability, and abnormality. Moreover, the pregnancy rate on AI acceptors using the non 

return rate (NRR) parameter or the number of female parents who returned to estrus 

after being inseminated were observed. The observation was conducted on three farmer 

groups with different distances and lengths of thawing time. Each farmer group was 
observed five times. The collected data were then analysed by using one-way analysis of 

variance (ANOVA). The research indicated that the distance of the farmer group’s 

location significantly affected (P<0,01) the sperm motility and viability. However, it did 
not significantly affect (P>0,05) the sperm abnormalities. The Sapeng farmer group had 

the highest NRR, as much as 80%. According to the NRR score, it can be concluded 

that the thawing process using the thermos within less than 10 minutes resulted in the 
best yield. 

 

Keywords: Abnormality, Bali cattle, Motility, Non return rate, Thawing, Viability  
  

 
Introduction 

 
The meat consumption of Indonesian 

people, especially beef consumption, has 
increased from year to year. In 2018, the beef 
consumption of the Indonesian people increased 
compared to the previous years. In 2012 and 
2014, beef consumption was 0.261 kg/capita/year. 
In 2016 and 2017, it increased to 0.417 
kg/capita/year (Kementerian Pertanian, 2018). 
However, the increase in beef consumption is not 
followed by an adequate national meat supply, 
thus some of the community's needs are fulfilled 
through imports. Indonesia has various local 
livestock resources that produce meat, such as 
goats, sheep, chickens, horses, buffalo, and 
cattle. Cattle, as one of the highest meat 
contributors, are livestock commodities that are 
generally raised and consumed in almost all parts 
of Indonesia. Indonesia has many breeds of local 
beef cattle that can be consumed, one of which is 
Bali cattle. 

Bali cattle are one of Indonesia's local 
cattle that have spread to almost all area of 
Indonesia. Bali cattle are the result of the 
domestication of wild banteng (Bibos Banteng Syn 
Bos Sondaicus), which is now claimed to be local 
Indonesian cattle (Purwanti and Harry, 2006). Bali 
cattle are ideal beef cattle to be raised in 
Indonesia because of their high adaptability. 
Increasing the population of Bali cattle is 
necessary to fulfil the meat needs of the 
Indonesian people. One of the efforts to achieve 
this goal is by applying artificial insemination 
technology. 

Artificial insemination (AI), often called 
mating injection, is a method of livestock breeding 
carried out by inseminators through depositing 
semen into the corpus uteri. Artificial insemination 
is the appropriate way to increase the Bali cattle 
population. The AI technology can increase the 
cattle population because male cattle can produce 
approximately 20,000 offspring in a year 
compared to natural mating, which only results in 
40 offspring (Purwati and Harry, 2006). In 
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addition, AI is also a technology that has been 
widely applied by breeders in Indonesia, both 
industrial-scale breeders and smallholder farmers 
in groups, because the price is relatively cheap 
when compared to other technologies such as 
embryo transfer (ET). However, until now, the 
application of AI in smallholder farms, especially in 
West Nusa Tenggara (Nusa Tenggara Barat; 
NTB), has not been optimal. 

The number of AI acceptors in the NTB is 
43,333 heads, with as many as 23,872 (55.08%) 
AI births (NTB in Numbers, 2018). The AI success 
rate of 55.08% should be improved. Many factors 
influence the success of AI, such as motivation to 
raise livestock, maintenance systems, breeders’ 
knowledge, AI acceptor cows, inseminators, and 
semen quality. This research evaluates the 
microscopic quality of Bali cattle semen after 
thawing, which is ready to be inseminated. Utomo 
and Boquifai (2010) reported that the average 
motility of frozen semen after thawing at 37°C for 
30 seconds was 47.24%, which was higher than 
the average motility of frozen semen after thawing 
at 5°C (41.12%) and 27°C (45.52%). Thawing 
carried out by the inseminator of Wanasaba 
Village is different from the set conditions. The 
thawing method affects semen quality. This 
research was conducted to analyse the effect of 
the thawing method on semen quality and the 
success of artificial insemination. This study also 
aimed to analyze the effect of thawing duration on 
the postthawing quality of Bali cattle semen and to 
analyze the resulting pregnancy rates. The 
distance can affect the quality of postthaw semen 
because the thawing process is carried out during 
the trip, so the farther the distance, the longer the 
thawing process will take and can affect the 
quality of semen. To date, no research has been 
conducted on this topic in NTB, as the conditions 
of the farms and the locations of the farmer 
groups are at different altitudes. As a result, it can 
affect the inseminator’s work in performing the 
insemination. This research is expected to be a 
consideration and evaluation to improve the 
quality of AI applications, especially in the East 
Lombok Regency. 
 

Materials and Methods 
 

Place and time 

This research was conducted from March 
to May 2021 in Tanaq Mira Village, Wanasaba 
District, East Lombok Regency, NTB. Wanasaba 
District, especially Wanasaba Lauk Sub-District, 
Tanaq Mira Village, is ± 64 km from the city of 
Mataram. The area of Wanasaba District is 55.89 
km

2
 and consists of 14 villages with an altitude 

ranging from 144 – 522 masl with relatively low 
rainfall from July October (Badan Pusat Statistik 
Lombok Timur, 2018). The equipment used in this 
research is a microscope. The microscope used is 
a binocular microscope type XS-201, the cover 
glass used is 20 × 20 Menzel Glaser brand, the 
object-glass used is sail brand, dropper pipette, 
thermometer, counter, bunsen burner, and a 

camera. The main ingredients used were cows of 
productive age raised by farmers in Tanaq Mira 
Village, Bali cattle straw from the Lelede Regional 
Artificial Insemination Center, West Nusa 
Tenggara, and 2% eosin solution as a dye. 
 
Experimental design 

This research applied a completely 
randomized design (CRD) with four treatment 
levels. The first treatment level was the control 
(P0), which was thawing at 37°C for 30 seconds 
and carried out directly without farmer groups. The 
second treatment level (P1) involved thawing at 
≤5 minutes and was observed in the Sapeng 
farmer group. The third treatment level (P2) 
involved thawing at >5 minutes to 10 minutes and 
was observed in the Tunas Ridha Ilahi farmer 
group. The fourth level of treatment was thawing 
at more than 10 minutes and was observed in the 
Sumber Rezeki farmer group. At each treatment 
level, five observations will be made. After 
observing each treatment level, the data were 
collected. 
 
Population and sample 

This research was conducted on three 
farmer groups: the Sapeng farmer group, the 
Tunas Ridha Ilahi farmer group, and the Sumber 
Rezeki farmer group. These three farmer groups 
are members of the Ridha Ilahi Smallholder Farm 
Center (SFC). Ridha Ilahi SFC guards 21 farmer 
groups spread across various villages in 
Wanasaba District, including those three groups. 

This research was conducted on three 
farmer groups who were selected based on the 
distance and travel time from the AI station to the 
group, as presented in Table 2. At least 5 AI 
acceptors in each group were observed. In this 
research, we used the judgment sampling 
method. Judgement sampling is a sampling 
method where the researcher selects a sample 
from the population based on an assessment 
because the researcher believes that the selected 
sample represents the population and 
corresponds to the population being studied. 

Thawing carried out by inseminators in 
Wanasaba District, especially Tanaq Mira Village, 
was different from the standard that had been set, 
which is thawing at 37°C for 30 seconds. The 
inseminator in Tanaq Mira Dusun performed the 
thawing process during the trip from the AI station 
to the farmer group’s location. The straw that had 
just been removed from the liquid nitrogen 
container was put into thermos filled with tap 
water at a temperature of 27°C to 29°C, and the 
thawing process took place during the trip to the 
farmer group. After the inseminator arrived at the 
farmer group’s location, the insemination was 
carried out as soon as possible. 

The variables observed in this research 
were motility, viability, and abnormalities in frozen 
semen of postthawed Bali cattle, and we observed 
the success of AI by looking at the number of 
pregnancies resulting. 
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Motility. According to Wahyuningsih et al. 

(2013), motility is the movement of individual 
sperm that is used as a measure of the sperm's 
ability to fertilize an ovum. Determination of the 
percentage of spermatozoa motility can be 
performed by dripping semen on a clean object 
glass and covering it with a cover glass. Individual 
motility was examined subjectively on an object 
glass that was then covered with a cover glass 
and examined under a microscope with a 
magnification of 10 × 40. In the assessment stage, 
one drop of the semen sample is dripped on a 
glass object and covered with a cover glass and 
then placed on a heating board at a temperature 
of 37°C, which is directly attached to the 
microscope. Assessment of motile spermatozoa 
was carried out in three different fields of view with 
a microscope with a magnification of 400 times for 
each semen sample. The mean of three 
consecutive estimates is recorded as the final 
motility score. 

Viability. Viability is the vitality of 

spermatozoa. Examination of spermatozoa 
viability can be used as an indicator of the 
structural integrity of spermatozoa membranes 
(Prastika et al., 2018). The calculation of the 

percentage of viability was carried out by dripping 
one drop of thawed semen on a clean object 
glass, then dripping with eosin dye on top of the 
semen and mixed evenly using a sterile glass rod. 
A thin smear preparation was immediately dried 
over a flame and then observed under a 
microscope at a magnification of 400 times. Dead 
spermatozoa heads will absorb the red color, 
while those that are still alive will not absorb the 
dye. 

Viability (%) 

=
                           

                           
     

 
Abnormality. Abnormality is one of the 

indicators in determining the quality of 
spermatozoa, as abnormal cell structure can 
cause disturbances and obstacles at the time of 
fertilization, further causing low rates of 
implantation and pregnancy. In addition to the 
grouping of primary and secondary abnormalities 
(Afiati et al., 2015), sperm morphology 
abnormalities are abnormal sperm shapes that 
occur in the head and tail (Andrefani et al., 2019). 

Spermatozoa abnormalities were observed by 

making smear preparations on an object glass 
from one drop of sperm mixed with one drop of 
eosin dye. Observations were made under a 
microscope with a magnification of 400 times. 
Spermatozoa with abnormal morphology can be 
counted by the formula: 

Abnormality (%) 

=
                               

                            
     

 
Pregnancy rate. Observation of 

pregnancy rate was measured by using the non 
return rate parameter. Non return rate (NRR) is 
the number of female cattle that do not return to 
estrus on the 21st day after insemination, with the 
assumption that female cattle that are not in 
estrus again are pregnant (Saili et al., 2017). 

The formula for calculating the NRR 
according to Iswoyo and Widiyaningrum (2008) is 
as follows: 

NRR (%) =
                           

         
     

 
The data was analyzed using one-way 

analysis of variance (ANOVA) to determine 
differences in motility, viability, and abnormalities 
in each group. If there was a significant difference, 
then it was continued with Duncan's multiple 
distance test. 

 

Results and Discussion 
 

The results of observations of the 
microscopic quality of frozen semen of Bali cattle 
after thawing in three groups of livestock in 
Wanasaba Lauq village resulted in various yields, 
as presented in Table 3. 

The distance from the AI station to different 
farms provided a different average thawing time 
length for each farmer group. The Sapeng group 
with a short distance had an average thawing time 
of 2 minutes 30 seconds; the Tunas Ridha Ilahi 
group with a medium distance had an average 
thawing time of 7 minutes 5 seconds; and the 
Sumber Rezeki group with a long distance had an 
average thawing time of 13 minutes 40 seconds. 

 
Post-thawing motility 

Motility or individual movement of sperm is 
an assessment used as a measure of the ability to 
fertilize an ovum. Motility assessment is carried

 
Table 1. Cattle population 

Farmer group 
Number of cattle 

(head) 
Number of parent 

(head) 
Number of member 

(people) 

Sapeng 59 41 10 
Tunas Ridha Ilahi 46 35 15 
Sumber Rezeki 48 38 11 
Total 153 114 36 

 
Table 2. Farmer groups at Tanaq Mira Wanasaba Village 

Farmer group Distance Thawing time lenght (minute) 

Sapeng Close <5 
Tunas Ridha Ilahi Medium 5-10 
Sumber Rezeki Far >10 
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out by assessing the movement of spermatozoa 
individually, either the speed or the ratio between 
those that are actively moving progressively with 
other spermatozoa movements (Arifiantini, 2012). 
Spermatozoa motility is also used as a reference 
for male fertility, as the progressive movement of 
spermatozoa is expected to accelerate the 
encounter with the ovum for the fertilization 
process in the female reproductive tract (Mahfud 
et al., 2019). Spermatozoa motility assessment 
can be performed on fresh semen or frozen 
postthaw semen. 

Post-thawing motility is an examination of 
the motility or movement of individual 
spermatozoa after thawing before insemination, 
with the postpost-thawing motility (PTM) value of 
frozen semen not less than 40% following SNI 
4869-1: 2017 (Fazrien et al., 2020). The National 
Standardization Agency has determined that 
frozen semen thawing must be carried out in 37°C 
water for 30 seconds to maintain sperm quality. 
Too fast-frozen semen thawing can cause ice 
crystals to not melt completely, thereby inhibiting 
the active movement of spermatozoa cells. 
However, too long thawing can reduce the quality 
of spermatozoa (Adnyani et al., 2018). The 
following are the results of the postthawing motility 
assessment of frozen semen of Bali cattle in East 
Lombok at different thawing times. 

The inseminators of Tanaq Mira Village, 
Wanasaba Lauq Subdistrict, often carry out the 
thawing process by using tap water because it is 
considered more practical than providing warm 
water. The thawing performed by the inseminator 
of the Wanasaba Lauq Subdistrict showed a very 
significant difference (P<0.01) in sperm motility 
after thawing. Thawing for more than 10 minutes 
was significantly different from thawing for 5 to 10 
minutes, thawing for less than 5 minutes, and 
thawing for 30 seconds. A thawing duration of 
more than 10 minutes showed a motility value that 
was far less than the quality of frozen semen 
suitable for insemination. The longer the thawing 
duration was, the lower the motility value. This 
occurrence is in line with the research by 
Samsudewa and Suryawijaya (2008) that thawing 
with ice water for 30 minutes and 60 minutes in 
Simental cattle shows a decreased motility value 
as well as in Limousin, which experienced a 
decrease in individual motility value to a quality 
that can no longer be used for AI (<40%). Salim et 
al. (2012) stated that it was because the thawing 

temperature was too low in this treatment and was 
not under the physiological conditions of 
spermatozoa movement that the motility of the 
spermatozoa was low. This also indicates that the 
lower the thawing temperature is, the greater the 
decrease in individual motility. This statement is 
supported by other research from Andrefani et al. 
(2019), who confirmed that thawing performed at 
a temperature of 29°C for 15 seconds and 30 
seconds showed a higher percentage of motility 
than thawing for 45 and 50 seconds. It is 
suspected that in the 15- and 30-second 
treatments, the metabolism of spermatozoa ran 

perfectly because it was under the normal 
physiological temperature in Bali cattle. At 
physiological temperatures, the activity of the 
enzymatic reactions that took place during cell 
metabolism was optimal. Salim et al. (2012) 
explained that the decrease in the quality of 
spermatozoa is due to the increased metabolic 
activity of spermatozoa that massively occurs and 
that there is an increase in lactic acid production 
so that the concentration of toxic lactic acid 
increases, resulting in low sperm motility or death. 
A decrease in the quality of spermatozoa after 
thawing will reduce the ability to fertilize and affect 
embryonic development (Khalil et al., 2018). 

Thawing in the control treatment or thawing 
carried out for 30 seconds at 37°C-38°C showed 
the highest motility value. Utomo and Boquifai 
(2010) explain that at 37°C, the movement of 
individual sperm is achieved optimally because 
the energy produced by metabolism is also 
maximum, so thawing in water with a temperature 
of 37°C - 38°C will result in better motility of 
spermatozoa than thawing at lower temperatures. 
Thawing with 37°C water can support semen to 
pass its critical period quickly because the 
temperature is the same as the body temperature 
of livestock. 

The decrease in sperm quality occurs at 
every stage of semen processing, even since the 
freezing process. Hapsari et al. (2018) state that 
during the freezing process, approximately 50% of 
spermatozoa will die. Mostly, there will be a 
decrease in motility and viability of spermatozoa. 
Various treatments can cause spermatozoa to die, 
such as the cold shock effect, but in general, 
approximately 50% - 60% of spermatozoa will be 
able to survive until the thawing stage with 
appropriate procedures (Gangawar et al., 2016). 
According to Fraser et al. (2014), prolonged 
storage affects the motility, mitochondrial function, 
and plasma membrane integrity of spermatozoa. 
Removing the mini straw from the container will 
automatically increase the temperature (natural 
thawing) from freezing temperature to room 
temperature (Utomo and Boquifai, 2010) state that 
semen thawing should be inseminated in no more 
than 5 minutes. 
 
Post-thaw abnormality 

Abnormality is one of the indicators in 
determining the quality of spermatozoa. This is 
because abnormal cell structure can cause 
disturbances and obstacles at the time of 
fertilization, further causing low rates of 
implantation and pregnancy. Abnormality is 
divided into primary and secondary abnormalities 
(Afiati et al., 2015). Regardless of primary or 

secondary abnormalities, sperm can fertilize an 
ovum if the sperm abnormality is less than 20% 
(Soeparna and Nurcholidah, 2014). The following 
is the average abnormality in postthaw frozen 
semen of Bali cattle at different thawing time 
lengths and distances. 

Thawing time length and distance had no 
significant effect (P>0.05) on abnormality values  
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Table 3. The results of the microscopic quality evaluation of frozen semen from Bali cattle 

Variable 

Distance 

Control 
Close 

(Sapeng) 
Medium 

(Ridha Ilahi) 
Far 

(Sumber Rezeki) 

Motility (%)** 52.80±8.70
b
 52.00±12.49

b
 36.20±14.77

b
 19.80±10.49

a
 

Viability (%)** 61.88±6.83
b
 63.15±11.73

b
 58.47±10.35

b
 38.13±8.64

a
 

Abnormality (%) 9.98±6.09 11.14±3.29 8.26±4.72 8.19±4.04 
a,b

 Different superscripts in the same row show significant (P<0.05) and very significant differences (P<0,01). 
** Very significant difference. 
 

 

 
 

Figure 1. Secondary Abnormality       Figure 2. Secondary Abnormality    Figure 3. Primary Abnormality  
         (Coiled Double Tail). (Translocating Cytoplasmic Droplets).  (Decapitated). 

 
in frozen semen from Bali cattle after thawing. 
This result indicated that the temperature and 
duration of thawing at all treatment levels did not 
cause the spermatozoa to become abnormal. This 
lack of influence may be due to the temperature 
and duration of thawing carried out by the 
inseminator of Tanaq Mira Village not applying 
extreme mechanical pressure that leads to 
abnormalities of spermatozoa. The abnormality 
value in each group was still feasible for 
insemination because it was less than 20%. 
Farmer groups with short distances or thawing 
durations of fewer than 5 minutes had the highest 
abnormality values. According to Adnyani et al. 

(2018), spermatozoa abnormalities may occur due 
to the freezing process, the thawing process, and 
during the microscopic evaluation process, such 
as the manufacture of smear preparations. 
Abnormalities occur presumably because the 
spermatozoa cell membrane is damaged and 
causes an unstable cell membrane due to semen 
processing starting from storage, dilution, storage, 
and handling after storage, such as making 
preparations for sperm quality observation 
(Mahfud et al., 2019). 

According to Utami and Tarsisius (2014), 
morphological abnormalities of spermatozoa can 
occur in primary, secondary, or tertiary stages. 
Primary spermatozoa abnormalities include a 
head that is too small (microcephalic), a head that 
is too large (macrocephalic), a wide, elongated, 
multiple heads, multiple bodies or tails, and a 
coiled center (tail coiled). Secondary abnormalities 
include a bent tail, proximal droplet, and simple 
bent tail. According to Salim et al. (2012), one of 

the characteristics of spermatozoa with tertiary 
abnormalities is a severed tail or head. This 
spermatozoa abnormality may occur due to the 
influence of the thawing treatment and the 
preparation process. 

Abnormalities that often occur in frozen 
semen of Bali cattle in Tanaq Mira Village are 
circular and severed tails or commonly called 
simple bent tails that can cause sperm to be 
unable to move progressively forward and only 
move in circles in place so that the spermatozoa 
cannot fertilize the oocyte (Putranti, 2010). 2016). 
Some abnormalities often occur in the head. 
Spermatozoa with severed heads and tails cannot 
fertilize the oocyte because there is no tail to 
move towards the ovum. This opinion is in line 
with Ariantie et al. (2013), who state that frozen 
semen with a fairly high percentage of 
abnormalities tends to have low fertility because it 
relates to the ability to fertilize or maintain 
embryonic development. 

These characteristics indicate that the 
spermatozoa have secondary and tertiary 
abnormalities. According to Salim (2012), one of 
the characteristics of spermatozoa with tertiary 
abnormalities is a severed tail or head. Yulnawati 
et al. (2009) argue that tertiary abnormalities may 
occur due to the manufacture of smear 
preparations that cause the head or tail of the 
spermatozoa to break off. The tertiary abnormality 
condition was not caused by the thawing process 
or the previous process but was caused by the 
process of making the preparations for the review. 
This statement is confirmed by Arifiantini and 
Purwantara (2010), who state that drying too fast 
and heating at high temperatures in the process of 
making preparations for review can affect the 
percentage of spermatozoa abnormalities. 
Yulnawati and Setiadi (2005) also state that the 
presence of toxic substances both from dead 
spermatozoa and from substances contained in 
diluents that have been oxidized due to storage 
can cause high levels of free radicals that can 
damage the integrity of the spermatozoa plasma 
membrane. 

 



Ikhwan Firhamsah et al.                              The Effect of Thawing Duration on the Post Thawing Quality of Bali Cattle’s 

 

 

117 

 

Post-thaw viability 

Viability is the vitality of spermatozoa, 
which is known by observing the number of live 
and dead spermatozoa by staining with eosin 
negrosin. Dead spermatozoa will absorb the eosin 
solution to become pink. The absorption of the 
color is due to damage to the cell membrane, 
possibly due to semen processing (Mahfud et al., 
2019). The percentage of viable spermatozoa is 
determined by the intact plasma membrane. The 
calculation of the percentage of viable 
spermatozoa in this research was based on 2% 
eosin staining. Dead spermatozoa are indicated 
by stained spermatozoa heads, while live 
spermatozoa are indicated by nonabsorbent 
colouration (Adnyani et al., 2018). According to 
Irsan (2015), spermatozoa that are still alive 
cannot penetrate the spermatozoa cells with 2% 
eosin dye. This is due to the impermeable 
spermatozoa membranes to eosin dye, while dead 
spermatozoa have damaged membranes so that 
the eosin dye can enter the spermatozoa cells. 

The thawing time length had a very 
significant effect (P<0.01) on the sperm viability 
value of Bali cattle. Thawing at more than 10 
minutes showed a very significant difference from 
other treatment levels, including the control 
treatment level. Based on the results of the 
microscopic evaluation, it can be seen that the 
value of sperm viability decreased with increasing 
thawing time. Jaelani et al. (2014) reported that 
the viability value of Bali cattle spermatozoa that 
were thawed with ice water at 3°C decreased with 
increasing thawing time. The value of viability with 
thawing for 30 minutes was 56.60% and 
decreased in thawing for 120 minutes to 46.00%. 
Viability values in medium and close farmer 
groups can be categorized as good and can be 
used for insemination activities because their 
viability is more than 40%, corresponding to the 
opinion of Witarsa (2001), who also states that 
postthawing spermatozoa survival is at least 40%. 
If less than 40%, then the frozen semen is not 
suitable for insemination. In addition, the 
percentage is said to be good because it is still 
above the percentage of motility. According to 
Arifiantini et al. (2006), the percentage of live 
spermatozoa must be above the percentage of 
motility. Frozen semen is regarded as quite good 
because it is still able to maintain the quality of 
spermatozoa, which is higher than motility. 

Ansari et al. (2010) explained that there is 

a percentage decrease in frozen semen viability 
with a longer thawing duration. This may be due to 
the inappropriate thawing temperature and 
duration resulting in spermatozoa membrane 
damage caused by heat stress and contact with 

oxygen both when removed from the container 
and during insemination. Arifiantini and 
Purwantara (2010) also explain that a decrease in 
the viability percentage is possible. If the 
temperature and thawing time length are below 
optimal, the spermatozoa will experience cold 
shock. The decrease in the value of viability after 
thawing may be due to changes in temperature 
that cause increasing changes in cell metabolism, 
resulting in lactic acid accumulation and further 
causing lipid peroxidation in the plasma 
membrane (Gordon, 2017). 
 
Non return rate 

The non return rate (NRR) is one of the 
parameters that can be used to observe the 
pregnancy rate in AI cows. Observations were 
made by calculating the percentage of the number 
of females that did not show estrus again after 
accepting AI with observations 21 days after AI. 
The AI acceptors used as samples in this study 
were generally heifers because Bali cattle straw 
was the farmers’ last choice, so they were 
inseminated in heifers. The principle of the NRR 
(non return rate) is to observe estrus between 
post-AI estrous cycles (Lopulalan et al., 2018). 
The following are the results of observing the 
success of artificial insemination by assessing the 
non return rate in the first estrous cycle after 
insemination using frozen semen of Bali cattle in 
Tanaq Mira Village, Wanasaba District. 

Farmer groups with different distances 
significantly affected (P<0.05) the non return rate 
(NRR). Further test results showed that the 
Sapeng farmer group had the highest non return 
rate (NRR) (80%) compared to the Tunas Ridha 
Ilahi group and the Sumber Rezeki group. This 
score can be regarded as good because it is in 
line with Jalius (2011), who reports that the better 
the sperm quality is, the greater the success of 
artificial insemination. It is based on the best NRR 
value of 84% in Bali cattle in Bengkulu city, which 
is due to the close distance between the farmers 
and UPTD-Bengkulu. These results are within the 
range of the research by Iswoyo and 
Widyaningrum (2006), who identified that the 
percentage of a good NRR was 79.53±18%. In 
addition to the quality of the sperm used, the skill 
of the inseminator and the number of acceptors 
also affect the NRR value. Some factors also 
affect the magnitude of the NRR value, such as 
the number of cows inseminated and the interval 
between the first inseminations. 

Many factors can affect the results of 
artificial insemination. According to Yusuf et al. 
(2015), nutritional factors are one of the factors 
that greatly affect the reproductive performance of

 
Table 4. Non-return rate score of Bali cattle semen at Tanaq Mira Village 

Farmer group Number of acceptors (Head) Return to estrous (Head) NRR* (%) 

Sapeng (Close) 5 1 80 
Tunas Ridha Ilahi (Medium) 5 3 40 
Sumber Rezeki (Far) 5 4 20 
 Mean  46,67 

*NRR observation was conducted on days 21-25 after insemination. 
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livestock. Most of the farmers in Tanaq Mira 
village feed their livestock only with forage without 
additional feed, either supplements or 
concentrates. Feeding is usually divided into three 
times a day. In the morning, farmers usually give 
field grass or elephant grass; then, in the 
afternoon, the feed given is still with the same 
feed, field grass or elephant grass added with 
corn waste, and in the last feeding in the late 
afternoon, farmers provide the same feed as the 
feed during the afternoon. Susilawati (2011) 
confirms that the re-emergence of estrus in NRR 
observations is also influenced by early embryonic 
death or inappropriate timing of IB implementation 
due to inaccurate information from farmer reports 
and caused by a lack of nutritional factors. Most of 
the farmer groups in Tanaq Mira Village, 
Wanasaba District, feed with fresh elephant grass 
and agricultural waste, especially corn, without 
providing additional feed to female cattle or 
pregnant mothers. According to (Suteky et al., 
2017), if the feed given is relatively the same, the 
feed factor is less influential in the NRR level, as 
well as the inseminator in the field, because there 
is only one inseminator on duty in the farmer 
group. 

In addition to nutritional adequacy, 
environmental factors can also influence the 
occurrence of return to estrus after artificial 
insemination. Nuryadi and Wahjuningsih (2011) 
explain that the ability of female cows to become 
pregnant in the first insemination and not 
experience estrus again was strongly influenced 
by environmental variations. This is in line with the 
opinion of Rosita et al. (2014), who state that the 
success rate of AI is influenced by environmental 
factors such as temperature, climate, weather, 
and maintenance management, especially 
housing. With intensive maintenance, acceptor 
cows are rarely removed from the shed so that the 
cattle receive a low intensity of sunlight. It can 
trigger silent heat due to hormonal system 
disorders. 

 

Conclusions 
 
Based on the results of this research, it can 

be concluded that thawing time length based on 
distance has a very significant effect on the 
microscopic quality of postthaw frozen semen of 
Bali cattle, especially motility and viability, but has 
no significant effect on spermatozoa 
abnormalities. A thawing time of less than 10 
minutes showed good motility and viability values 
and was suitable for artificial insemination, while a 
thawing time of more than 10 minutes could not 
be used for artificial insemination because of poor 
motility and viability values. The farther the 
distance between the AI station and the farmer 
group, the smaller the NRR value obtained. 
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