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Abstract

THE USE OF PROGESTERONE RIA TO INCREASE EFFICIENCY AND QUALITY OF ARTIFICIAL
INSEMINATION SERVICES FOR BEEF CATTLE IN SOUTH SULAWESI, INDONESIA.

The technique of artificial insemination (AI) has been used in Indonesia for several years. The fertility rate
resulting from this technique, however, is still lower than that for natural mating. Therefore, two studies were
conducted to evaluate the factors that might cause lower efficiency of AI in beef cattle. The first was a survey to
evaluate reproductive performance and factors that affect the inefficiency of AI. A total of 652 beef cows
inseminated on one large and several small farms were used. Data for farm, cow, inseminator and each
insemination were recorded. Serum samples were taken at the day of insemination (day 0), and days 10-12 and
20-22 after AI, and at time of manual pregnancy diagnosis. The second study was conducted to evaluate whether
the induction of first postpartum oestrus in suckling cows could be done by hormonal treatments. Two groups of
suckling Brahman cows were used, with and without treatment using Controlled Intra-vaginal Drug Release
devices (CIDR). CIDR were inserted into the vagina, oestradiol benzoate (OB) was injected, the CIDR were
removed after 12 days and two AIs were performed at 24 and 72 hr later. The studies were conducted during dry
and wet seasons. Mean overall conception rate (CR) for the large and small farms were 23 and 38%, respectively.
Season of the year, housing system, type of heat, time of AI, and characteristics of AI technicians (level of
education and non-AI work) affected the CR. Oestrus behaviour was detected in 95 and 100% of cows
respectively for the first and the second period. However, the proportions of animals showing ovulatory oestrus
during the first and second periods were 22 and 48% (P <0.01), and pregnancy rates were 12 and 24%,
respectively. These findings show that reproductive rate of cows served by AI in this area is low and that factors
related to the cow, farm management and AI technician affect this problem. CIDR treatment can induce oestrus
behaviour in suckling cows, but only few of these cows have normal ovulation followed by pregnancy. RIA for
progesterone measurement is a technique that can increase the efficiency of AI.

1. INTRODUCTION

The province of South Sulawesi is one of the main resources of beef cattle in Indonesia. In
1994, the population of beef cattle in this area decreased drastically to nearly 50% of what was
officially recorded in 1992 [1]. The reason for this problem is not yet fully understood. Low
reproductive rate in combination with other factors may be one of the reasons. It has been reported
that the calving interval of beef cattle in this area is between 2-3 years. An artificial insemination (AI)
program has been applied by the government for several years in order to solve the problem of the
decreasing cattle population. This program, however, has not yet been successful enough to increase
the reproductive rate.

The AI technique has been widely applied for the rapid improvements of genetic and
reproductive efficiency both in the developed and developing countries. In Indonesia this AI was
introduced for the first time in the early 1950's and in South Sulawesi an AI program started in 1975
[2]. The fertility rate of inseminated cows, however, is still low. The reason for this has not yet been
clarified. A high reproductive performance depends on the fertility of both the cow and the bull,
management of the farm and the skill and ability of the AI technicians.

Progesterone is secreted by the corpus luteum (CL) throughout the luteal phase of the oestrus
cycle and during pregnancy in cattle [3]. Therefore, profiles of this hormone can be used to pinpoint
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the reproductive status and, when measured in blood samples collected at appropriate times in relation
to AI, the results can be used to evaluate if the inseminated animals are pregnant or not [4, 5].
Furthermore, incidence of factors such as insemination at the wrong time and ovarian dysfunction can
also be evaluated.

Suckling and low feed intake are considered to cause delay of ovarian function in postpartum
cows and result in long calving intervals [5, 6]. In suckling animals, the induction of first oestrus
might be done by injection of gonadotrophin and steroid hormones [5, 7]. Also, progesterone released
by intravaginal devices have been successfully applied for oestrus induction in cows [7].

This study was conducted to find out: (a) factors that might influence the efficiency of AI service
of beef cattle in South Sulawesi, Indonesia; and (b) whether the onset of first postpartum oestrus
could be induced by hormonal treatment.

2. MATERIALS AND METHODS

Two studies were conducted: the first was a survey to evaluate reproductive performance of
inseminated beef cattle and factors that might influence the efficiency of the AI service; the second
was an experiment to examine whether the onset of the first postpartum oestrus could be induced by
hormonal treatments.

2.1. Study one

2.1.1. Location
This study was conducted in the South Sulawesi province from July 1995-July 1997. This is a

tropical humid area with an average yearly rainfall of 2843 mm and ambient temperature ranging
between 22 and 32°C. There are two seasons, dry (April to September) and wet (October to March).
Of the 20 districts that are using AI, three (Bantaeng, Sidrap and Maros) were randomly chosen for
the study.

2.1.2. Farms and Animals
The survey included 261 small farms and one large farm (PT Berdikari United Livestock,

Sidrap, about 200 km north of Makassar). On the large farm animals are kept for beef production. The
animals in the small farms are mainly used for draught and to a lesser extent for beef production. The
large farm has about 1500 breeding cows and the small farms have between 1 and 10 cows. On the
large farm 266 Brahman cows were selected for insemination and were subjected to oestrus
synchronization using a prostaglandin analogue (Prosolvin). Inseminations were performed by two
technicians.

On the small farms 386 cows were inseminated at spontaneous oestrus by 15 technicians. All
animals were local Bali cattle and their crosses with exotic breeds (Limousin, Hereford, Brahman,
Simmental and Ongole cross breeds).

All semen used for insemination were frozen in 0.25 mL straws and were produced at the
National AI Center. Before shipment from the AI Center the straws contained at least 10 million live
sperm. Breeds of bulls were Bali, Limousine, Simmental and Brahman. The semen was thawed in
water at ambient temperature before insemination.

2.1.3. Procedures
During the survey, information on the farm, cow, inseminator and semen batch were recorded

in accordance with the data entry sheets for the AIDA database [8]. For progesterone analysis, blood
samples were taken by the technician on the day of insemination (day 0), day 10-12, day 20-22 and at
pregnancy diagnosis. Pregnancy diagnoses were performed by rectal palpation at least 2 months after
AI.

Blood samples were centrifuged soon after collection (less than 4 h) and the serum was stored
at —20°C until progesterone assay. Progesterone concentration in the serum samples was measured by
radioimmunoassay (RIA) technique [9]. Intra- and inter-assay coefficients of variation were 5.6 and
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10.8%, respectively. The profiles of progesterone values were constructed for individual cows and
were used to evaluate ovarian activity and outcome of insemination.

2.2. Study two

This study was conducted at the large farm of study one (PT Berdikari). The period of study
was from May 1998 to January 1999 (end of dry season to middle of rainy season) and suckling
Brahman cross cows that were 70-90 days postpartum were used.

The study was divided into 2 periods: (PI) May-July 1998, the end of dry season; and (P2)
September 1998-January 1999, middle of rainy season. One group of cows (PI; n = 50, P2; n = 21)
received progesterone treatment through Controlled Intra-vaginal Drug Release (CIDR) devices
(Inter-Ag). The CIDR was inserted into the vagina for 13 days. Oestradiol benzoate (OB) was injected
24 hours after withdrawal of the CIDR and AI was performed 48-72 hr after the removal of the CIDR.
Another group of cows (PI, n = 50; P2, n = 20) received no treatment, served as a control group and
were kept separately from the treated animals. Blood samples were taken from all animals once during
CIDR treatment, on the day of AI (day 0), on days 10, 20, 30 and 40 after AI and at pregnancy
diagnosis on day 60 after AI. Progesterone concentration in serum samples were measured by RIA as
described above.

Body condition score (BCS, judged on a scale from 1 to 5) and intensity of oestrus behaviour
(scale from 1 to 3) were recorded. Progesterone concentrations in serum were used to calculate
number of animals showing ovarian activity and conceiving after treatment.

2.3. Data analysis

Data were entered and tabulated using the AIDA program and were analysed for factors
affecting reproductive performances in the SYSTAT programme. Frequency tables were used for data
tabulation separately for the large farm and the small farms. Chi-square was used to test hypotheses.

3. RESULTS

3.1. Study one

3.1.1. Reproductive performance

The reproductive performance of cows in the two groups of farm is shown in Table I.

TABLE I. REPRODUCTIVE PERFORMANCE OF COWS ON THE LARGE FARM AND SMALL
FARMS

Parameter Large farm Small Farms
Interval (days) from calving to:

- First service 269.66 ± 97.0 150.80 + 90.0
Conception after first service 259.40 ± 93.6 145.10 + 70.9

Services per conception 4.4 2.6
Conception rate (%):

- At first service 22.8 26.3
- Overall 23J) 383

3.1.2. Factors affecting conception rate (CR)
(a) Effects of cow on CR

There were two factors related to cows that affected the CR in small farms: season of AI
service and type of heat (natural or after oestrous synchronisation). The CR was higher during the
rainy season (October - January compared to the rest of the year (P <0.01). In the small farms 8.7% of
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the cows were inseminated after oestrous synchronisation with a CR of 22.7%. The rest were
inseminated after natural heat with a CR of 39.8% (P <0.05). In the large farm there were no cow
factors that influenced the CR.
(b) Effect of farm management on CR

In the small farms CR was influenced by housing system and time of AI. Animals kept in
corrals or paddocks had higher CR (45.7%) than those kept in other housing systems (P <0.01).
Inseminations done in the morning (AM) resulted in a higher CR compared to those done in the
afternoon (44.6% vs. 28.0%, P <0.01). In the large farm, where all animals were synchronised to
oestrus, inseminations in the afternoon resulted in a higher CR (31.5%) than those in the morning
(20.8%).

(c) Effect of AI technician on CR
Among the AI technicians, the level of education and non-AI work affected CR. Technicians

who had graduated from high school had higher CR than those who had only primary school
education (47 vs. 21.6%) (P <0.01) and those who were working full time on AI had higher CR than
those working part time (46.7 vs. 22.4%, P <0.01).

(d) Effect of bull on CR
There was no significant influence of bulls on CR in any of the farm types.

3.1.3. Interpretation of progesterone data
The number of inseminations for which all three sera samples were available for progesterone

analysis was 174 in the large farm and 135 in the small farms. The interpretation of the data are
presented in Table II.

TABLE II. RESULTS FROM ANALYSIS OF SERUM PROGESTERONE FROM THREE
SAMPLES AND MANUAL PREGNANCY DIAGNOSIS

Progesterone (nmol/L)

0(AI)

Low

Low

Low

High

*

on days

10-12

High

High

High

High

*

22-24

High

Low

High

High

*

Total occurrence

Manual
pregnancy
diagnosis

Positive

Negative

Negative

Positive

Positive/
Negative

Number
(Frequency %)

Large
Farm

45
(34.1)

25
(18.9)

0

2
(1.5)
42

(24.1)
174

Small
Farms

41
(35.7)

26
(22.6)

0

0

20
(14.8)

135

Interpretation

Pregnant

Non-fertilization, early embryonic
mortality, post AI anoestrus
Late embryonic mortality, luteal
cyst, persistent CL
AI on pregnant animals

Intermediate level of progesterone
(1-3 nmol/L)

The number of inseminations for which two serum samples were available for progesterone
analysis was 208 in the large farm and 223 in the small farms. The proportion of inseminations
performed at the correct time (progesterone low on day 0 and high on day 10-12) was 55.5% in the
large farm and 58.6% in the small farms. Anoestrus, anovulation or a short luteal phase was detected
in 26.0% of the inseminations done in the large farm and in 30.8% of those in the small farms, while
the inseminations performed during the luteal phase were 9.8 and 8.1% respectively. Samples that had
intermediate concentrations (1-3 nmol/L) where so no conclusions could be drawn accounted for
16.8% in the large farm and 11.2% in the small farms.
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The number of inseminations for which only the day 0 serum sample was available was 262 for
the large farm and 323 for the small farms. The proportions of inseminations performed when
progesterone was low were 86% in the large farm and 88.4% in the small farms, while those done at
an incorrect time (progesterone high) were 18.6% and 11.6% respectively.

3.2. Study two

3.2.1. Body condition score (BCS)
BCS of the animals was lower during PI than during P2 (P <0.01). In PI, nearly 50% of the

animals had a BCS of 2 (low), while in P2 more than 50% had a BCS of 3 (medium), and more than
20% had a BCS of 4 (good).

3.2.2. Oestrus behaviour
All animals treated with CIDR+OB showed oestrous signs (swollen vagina, vaginal mucous

discharge and mounting each other) after treatment in both periods, whereas none of the control
animals did so. The intensity of oestrous behaviour is given in Table III.

TABLE III. OESTROUS SIGNS AFTER TREATMENT WITH CONTROLLED INTRA-VAGINAL
DRUG RELEASING DEVICES AND OESTRADIOL BENZOATE DURING THE TWO PERIODS

Oestrous Signs Period 1 (% Period 2 (%
Not apparent
Apparent
Very Apparent

10
34
56

0
57
43

3.2.3. Ovarian activity and pregnancy rate
The frequency of animals that expressed oestrus, showed ovarian activity and became pregnant

after treatment with CIDR+OB are presented in Fig. 1. The percentage of animals with ovarian
activity was significantly higher in P2 than in PI (48% vs. 22%, P <0.01). The pregnancy rate
(number of pregnant cows/number of cows with ovarian activity) was not significantly different
between periods (54 vs. 50%). All animals that showed ovarian activity, except one cow in period
two, returned to anoestrus (with progesterone levels continuing to be low). In the control groups, only
1 out of 50 animals (2%) in PI and 3 out of 21 (14%) in P2 showed ovarian activity.

100

Oestrus Corpus Lutem Pregnant

I Period 1 • Period 2

FIG. 1. The combined frequency of animals that expressed oestrus, showed ovarian activity (Corpus
Luteum) and became pregnant after treatment with CIDR+OB in periods 1 and 2.
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4. DISCUSSION

Long intervals from calving to first AI service and to conception, as well as low CR, were noted
in beef cows under the conditions prevailing in South Sulawesi, Indonesia. Factors related to the cow,
management of the farm and inseminator were correlated with the low reproductive efficiency.
Treatment with progesterone and oestrogen could induce the onset of early postpartum oestrus in
suckling cows. However, only a limited number of animals showed ovarian activity after treatment
and few animals became pregnant.

In order to maximise productive life, a cow should be bred within 80 to 90 days after calving [5,
7]. The mean interval from calving to first service recorded in this study was much longer (199.1
days). This may have been caused by management factors such as the failure of farmers to detect
oestrus and to breed animals during the oestrus period. Since most of the cows in this area are raised
extensively with the purpose mainly for beef and draught, factors such as suckling, nutrition and
season could be responsible for the prolonged anoestrous period postpartum [5]. Other factors, such
as management of the farms and housing will also suppress the expression of oestrus in cows [7].

Mean interval from calving to conception found in this study was 162.7 days. This will give a
calving interval of around 440 days, which is much longer than the optimum interval of 12 to 13
months [5, 7]. One way to reduce this interval would be to perform pregnancy diagnoses earlier in the
postpartum period. Since progesterone is secreted by the corpus luteum throughout pregnancy, the
analysis of this hormone in blood or in milk has been widely used in pregnancy diagnosis [6]. In a
review by Peters and Ball [5] the accuracy of this technique for positive pregnancy diagnosis was 80-
85%, and for negative diagnosis almost 100%. Therefore, the cows which do not conceive to AI can
be detected at an early stage and the farmer can take necessary action to detect heat and mate the cow.

The CR recorded in this study (32.3%) was low when compared with those reported in
developed countries using AI [6, 10]. However, it was similar to that previously reported under
natural mating in this area of Indonesia [1]. Wattiaux [7] has stated that reproductive efficiency is a
multifaceted subject, and may be affected by at least four factors: fertility of cow, fertility of bull,
efficiency of heat detection and efficiency of insemination, hi the present study, factors considered
included those related to the cow (body condition, intensity of oestrus), farm's condition (location,
management) and background of inseminator (level of education, job intensity).

This study has confirmed that the low CR was the result of several factors such as season and
time of AI, types of heat, housing system, educational level of technician and whether the technician
is performing AI only or other work as well. Higher CR when cows were inseminated during the wet
season could be due to the greater availability of feed and the decrease in heat stress. This is also
confirmed by the finding that CR of cows exposed to sunlight was lower than that of cows kept under
shade. Thus a change of management where shade is provided during the dry season should improve
fertility. Cows inseminated in the morning had higher CR than those inseminated in the afternoon.
This could be due to a high percentage of cows coming in to heat during the night, and the timing of
AI being better when done in the morning. However, it would be possible to maximise the heat
detection efficiency by increasing the frequency of observations to 2-3 times per day.

It should be noted that the above effects were detected mainly in the small farms. The higher
fertility seen in the large farm could be attributed to better management and the fact that they had their
own AI technicians who were well trained.

There has been much interest in methods to induce oestrus and ovulation. These include use of
exogenous gonadotrophins, stimulation of gonadotrophin secretion and indirect stimulation of GnRH
release [4]. Stimulation of gonadotrophin secretion can be done through initial suppression using
progestagen treatment followed by its withdrawal. One such treatment is through the use of CBDRs. In
the present study CIDRs successfully induced oestrus behaviour in suckling beef cows. However,
some of these oestrous animals failed to ovulate and continue ovarian activity. Anovulatory oestrus
has been reported to occur even without any noticeable abnormalities in the preovulatory hormonal
events [11] and the reasons for its occurrence after progesterone treatment are not known. Since this
incidence was mostly detected during the dry period when the BCS was low, the effectiveness of this
treatment might be affected by nutrition and related factors. Similar result has been also reported in
Brahman heifers during the hot season in a tropical climate [12].
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5. CONCLUSIONS

Based on the above results, it is concluded that:
• Beef cows inseminated in the study area have low reproductive efficiency, manifested as long

interval from calving to first AI and low CR. Factors related to the cow (season, BCS and type
of oestrus), farm management (purpose of rearing cattle, housing system and timing of AI), and
AI technician (level of education and type of work) influenced the results.

• Progesterone treatment uaing CIDR + oestradiol benzoate effectively induced estrus behaviour
in suckling cows, but a high proportion of them failed to ovulate. The incidence of anovulation
was higher during the dry season.

• Progesterone profiles determined using the RIA technique had a high correlation with ovarian
activity and outcome of AI, and can be used to increase the efficiency of AI.
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