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Abstract

EVALUATION OF THE REPRODUCTIVE PERFORMANCE OF CROSSBRED ZEBU CATTLE UNDER
ARTIFICIAL INSEMINATION THROUGH THE USE OF PROGESTERONE RIA IN VENEZUELA AND
ITS IMPROVEMENT WITH TEMPORARY CALF REMOVAL AND PROGESTERONE IMPLANTS.

A survey was carried out to evaluate the reproductive performance of crossbred zebu cattle under artificial
insemination (AI). Defatted milk samples were taken for progesterone radioimmunoassay at the moment of AI
(day 0), 10 days and 22 days after AI and at manual pregnancy diagnosis. Six farms located in the western region
of Venezuela were used in this study and a total of 600 AI were included. The calving to first service interval
(CFSI) and the calving to conception interval (CCI) showed no significant differences between the hand milking
(suckling) and machine milking (non suckling) systems. However, significant differences (P <0.05) were found
among farms within the traditional and hand milking system. The mean (± SEM) CFSI for first calving heifers
and for cows with second or higher parity was 141.9 ± 6.9 and 71.8 ± 4.2 days (P O.05), and the CCI for these
two groups was 154 ± 8.9 and 80.8 ±5.5 days (P <0.05), respectively. Cows calving in the dry season had CFSI
and CCI of 115.4 ± 5.2 and 123.8 ± 6.8 days, while for those calving in the rainy season the intervals were 98.3
± 5.5 and 111.1 ±7.2 days respectively (P <0.05). Predominantly Bos indicus cows had shorter CFSI and CCI (P
<0.05) than predominantly Bos taunts cows. Overall conception rate, analyzed by Chi-square, showed significant
differences due to predominant breed and parity. Correct heat detection, as determined by low progesterone
levels at AI, was 95.5% in the best farm and 83.3% in the worst farm. The results of this study identify a
postpartum anoestrus problem, especially in the first calf heifers with an important effect of season, breed, farm,
and heat detection on the reproductive efficiency of farms under AI. After this survey a study was carried out to
evaluate the effectiveness of calf removal for 96 hours compared with treatment using norgestomet implants and
PMSG for oestrus induction and fertility in crossbred primiparous acyclic zebu cows which were suckled twice a
day. Both treatments had a significant (P <0.01) effect in reducing the CFSI and CCI. Further studies are needed
to determine ways of reducing the prolonged anoestrus period in primiparous zebu cows in the tropics.

1. INTRODUCTION

In Venezuela the major population of dual-purpose crossbred cattle is located in the western
region around the basin of lake Maracaibo, which accounts for 70% of the milk and 60% of the beef
production in the country. Crossbreeding between Bos indicus and Bos taunts and the use of
crossbreed bulls are important tools for success in this production system. These animals are capable
of adapting to the environment and show higher reproductive efficiency and increased productivity
compared to pure dairy breeds [1, 2, 3]. This particular region has the largest number of farms with
artificial insemination (AI) programmes in Venezuela since 1945. However, many farmers are
reluctant to use this technique because of low pregnancy rates and the prolonged postpartum anoestrus
intervals due to management problems. The low pregnancy rates to AI under these conditions are due
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to many factors, including sanitary, nutritional, climatic, organizational and socio-economical aspects.
Therefore, it is necessary to identify the main constraints of AI and overcome them, in order to allow
more farmers to obtain the benefits of this technology and to improve animal productivity in
Venezuela. A survey study was therefore designed to evaluate the reproductive performance of
crossbred zebu cattle under AI through the use of progesterone radioimmunoassay (RIA), and to
identify the main factors which influence reproduction by using this technique in our cattle production
system.

A further consideration is that several studies [2, 4, 5] have reported a short period of sexual
receptivity in zebu breeds, making oestrus detection more difficult [6, 7]. To improve productivity in
crossbred zebu cows it is necessary to achieve a yearly calving interval. To reach this goal, cows must
cycle and become pregnant within an average of 90 days postpartum [2, 6, 8, 9]. Suckling or the
interaction of the calf with the mother can delay the onset of the oestrus cycle in postpartum cows [2,
10, 11, 12]. It has also been reported that temporary weaning of the calves will shorten the interval to
first oestrus and increase pregnancy rates [13, 14, 15, 16, 17, 18]. However, due to several
considerations, temporary weaning is not a widespread management practice under tropical grazing
conditions.

Attempts to induce a normal oestrous cycle and ovulation in acyclic cows have also involved
the use of exogenous progesterone or synthetic progestagen to establish an artificial luteal phase [14,
19]. Methods for administration of progestagens include daily injections, pour-on formulations, oral
consumption, intravaginal devices and subcutaneous implants in combination with oestradiol
benzoate, oestradiol valerate, Pregnant Mare Serum Gonadotrophin (PMSG) or Gonadotrophin-
Releasing Hormone (GnRH) [19, 20, 21]. Factors identified in previous studies which affected the
success of progestagen treatments included breed, parity, postpartum interval at the beginning of
treatment, season and body condition [4, 19, 22, 23, 24].

After the initial survey a second study was designed to evaluate the effectiveness of calf
removal for 96 hours and norgestomet implants in combination with PMSG on oestrus induction and
fertility in crossbred acyclic zebu cows which were suckled twice a day, as a method to reduce the
prolonged postpartum anoestrus in this type of tropical cattle.

2. MATERIALS AND METHODS

2.1. Initial survey

This study was conducted during one year, in six commercial farms located in the Maracaibo
lake basin. The range of mean daily ambient temperature in the region was 26-30°C, mean rainfall
was 850-1200 mm/year and relative humidity was 60-70%. The dry season was from December to
May and the rainy season from June to November. Animals in the study were crossbred dual purpose
(dairy and beef) zebu cows. Breeds represented were Carora (CA), predominantly Brahman (MBR),
Brahman x Holstein (MBRH), Brahman x Brown Swiss (MBRP), Holstein x Brahman (MHBR) and
Brown Swiss x Brahman (MPBR). All animals were grazing in free pasture-land and were fed
concentrates at milking time. Milking was done twice a day (morning and afternoon). In three farms
(A, B, C) milking was done by hand and the cows were suckled after each milking by their calf. The
other three farms (D, E, F) used machine milking and calves were weaned at 5 days of age.

Ten technicians were registered in the study with educational level ranging from elementary
school, high school and professional degree. Semen used in the study was collected from bulls
(Brahman, Gyr, Carora, Halton, Holstein, Jersey and Holstein x Brahman breeds) and frozen in
medium (0.5 mL) straws with 30 million sperms per dose. All batches were considered of good
quality [2, 25, 26].

Milk samples for progesterone measurement were collected at the moment of AI (to determine
the efficiency of heat detection), 10 days post AI (to evaluate if oestrus was followed by ovulation and
the development of an active corpus luteum), at 22 days post service (for an early non-pregnancy
diagnosis) and 45 days post service at time of pregnancy diagnosis by rectal palpation (to confirm the
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pregnant or non pregnant status of the cows). Samples were taken from the right front quarter in to
test tubes previously treated with sodium azide in order to obtain a 0.1% final concentration. The
whole milk samples were centrifuged at 3000 RPM for ten minutes and the skim milk kept frozen at -
20°C until laboratory processing. Skim milk samples were assayed for progesterone by
radioimmunoassay (RIA) using Coat-a-Count RIA Kits (Diagnostic Products Corporation, USA)
validated by Plaizier [27]. Progesterone values were classified as low (<1 nmol/L), high (>3 nmol/L)
or intermediate (1-3 nmol/L). Inter and intra-assay coefficient of variation were 12.8 ± 1.9 and 3.4 ±
2.7 respectively. All information concerning insemination, cows, farms as well as the progesterone
values were recorded using the Artificial Insemination Database Application (AIDA, Joint
FAO/IAEA Division, Vienna). A total of 516 cows were recorded in the study.

Data analysis was performed by analysis of variance using the general linear model (GLM)
procedure of SAS [28], according to the following linear model: Y = p. + P/ + Sj + Bk + MS/ +
Eijklm. Where Y = calving interval to first service and to conception, p. = general mean, P = parity, S
= season of year, B = predominant breed, MS = milking system and Eijklm = experimental error. If a
significant difference was detected, a least square was used as an indicator of difference among
means. Chi-square analysis was used for overall conception rate by parity and predominant breed. The
frequency of high, intermediate and low values of progesterone by farm were treated using Fisher's
exact test. Data were analyzed at the Zulia University Computer Center.

2.2. Induction of oestrus

This study was conducted in two commercial farms located in the Maracaibo lake basin,
Venezuela. The climatic conditions were similar to those in the previous study, but only cows which
calved during the rainy season were used in this study. All cows were dual purpose crossbred zebu x
Holstein, and were grazing in pasture land of Panicum maximum and Echinocloa polystachia grass.
Milking was performed twice a day and cows were suckled after each milking by their calf. Milk
production was measured every 2 weeks. The cyclic condition of the cows was determined by RIA of
progesterone in milk samples collected twice a week (Monday and Friday) from 90 to 120 days
postpartum. Cows with progesterone values consistently below 1.5 nmol/L were considered acyclic
and included in the study. A total of 152 acyclic primiparous cows in moderate to good body
condition score (3 and 4 on a scale of 1-5) at 120 days postpartum were allotted to three experimental
groups: CR - calf removal for 96 hours (n = 51); NI - 3 mg norgestomet subcutaneous ear implant for
9 days, with an initial intramuscular injection of 5 mg oestradiol valerate and 3mg norgestomet
(Crestar, Intervet, Holland), followed by 500 IU of PMSG (Folligon, Intervet, Holland) at the time of
implant removal (n = 51); and CG — control group with no treatment (n = 50).

Heat detection was done by visual observation for a period of one hour in the morning and
afternoon and also with teaser bulls. Oestrus induction was considered successful if oestrus was
detected within 4 weeks of treatment. AI was performed by one technician on each farm according to
the international AM/PM rule using frozen semen from four different Brahman bulls.

Milk samples were collected at the moment of AI, to determine the efficiency of heat detection
and at 22 days after service for an early non-pregnancy diagnosis. Rectal palpation was done 45 days
after service to confirm the pregnant or non-pregnant status of the cows. Samples were processed and
assayed as described above. All information concerning insemination, cows, farms as well as the
progesterone values were recorded using ADDA.

Statistical analysis was performed by analysis of variance-covariance using Least Square (LS)
means for treatment to oestrus, calving to first service and calving to conception intervals. Discrete
variables were treatment, farm, AI technician and bull semen. Co-variables were body condition and
accumulated milk production to 100 days postpartum. Data were analyzed using the GLM and
detected differences between means were compared by LS means of SAS [28]. Frequency tables by
Chi-square method of SAS were used to compare oestrus percentage, mean interval to oestrus, first
service fertility, pregnancy rate, progesterone level at day of AI and at day 22 after service.
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3. RESULTS

3.1. Initial survey

Table I shows the mean interval and standard error of the mean (SEM) for calving to first
service interval (CFSI) and calving to conception interval (CCI) in the six farms involved in the study,
grouped by milking system. No significant differences were found between milking systems but a
significant difference (P <0.05) in these intervals was found only among farms with hand milking.

TABLE I. EFFECT OF FARM UPON THE CALVING TO FIRST SERVICE AND CALVING TO
CONCEPTION INTERVALS BY FARM

Milking system
and Farm

Hand milking
A
B
C

Machine milking
D
E
F

n

168
78
106

98
42
24

Interval (mean
First service

Days

121.0a±7.2
73.6b ±8.4

155.1c±10.1

102.7 ±8.4
107.4 ±11.7
81.4 ±14.9

+ SEM) from

n

126
52
89

68
26
14

calving to
Conception

Days

134.3a ± 9.1
72.3 b ± 10.8
166.1 c ± 12.3

92.2 ±10.9
122.1 ± 15.9
117.9 ±20.6

a, b, c means with different superscripts within a column and variable are different (P <0.05).

In Table II the mean interval and SEM for CFSI and CCI are given by parity and season. A
significant difference was found between primiparous cows and second or later parity cows, with
longer intervals for the primiparous cows. The influence of the season of calving also significant (P
<0.05) with shorter intervals for cows calved during the rainy season.

TABLE II. EFFECT OF PARITY AND SEASON OF CALVING UPON THE CALVING TO FIRST
SERVICE AND CALVING TO CONCEPTION INTERVALS

Parity and
Season

Parity:
1
2 or more

Season:
Dry
Rainy

n

120
391

250
263

Interval (mean ±
First service

Days

141.9a±6.9
71.8b±4.2

115.4a±5.2
98.3 b± 5.5

SEM) from

n

98
372

234
251

calving to
Conception

Days

154.2C±8.9
80.8d±5.5

123.8 ±6.8
111.1 ±7.2

a, b, c, d means with different superscripts within a column and variable are different (P <0.05).

Crossbred predominantly Bos indicus cows with either Holstein (MBRH) or Brown Swiss
(MBRP) showed a shorter interval to first service and to conception than crossbred cows with higher
Bos taunts genetic composition (Table III).
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TABLE III. EFFECT OF PREDOMINANT BREED UPON THE CALVING TO FIRST SERVICE
AND CONCEPTION INTERVAL

Predominant breed

Carora (CA)
Brahman (MBR)
Brahman-Holstein (MBRH)
Brahman-Brown Swiss (MBRP)
Holstein-Brahman (MHBR)
Brown Swiss-Brahman (MPBR)

n
37
174
95
55
90
65

Interval (mean
First service

Days
112.1 ±13.5""
101.9 ±7.8""
91.9 ±9.1"

94.1 ± 10.6"" 1
121.9 ±7.8" 2
119.4C±9.2"

± SEM) from

n
27
147
67
34
57
43

calving to
Conception

Days
136.5 ± 17.4""
115.5 ±9.4""
90.5 ± 11.5"

107.7 ±13.9ab

142.2 ± 10.2"
118.4+ 12.3""

1

2

a, b, c means with different superscripts within a column and variable are different (P <0.05).

Chi-square analysis for overall conception rates by parity and predominant breed of the cows is
shown in Figure 1. Both factors had significant effects (P <0.05).
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FIG.l. Chi-square analysis for overall conception rate by parity and predominant breed.
(P <0.05 ch = 9.26gl = 1).

The frequency distribution of low, intermediate and high progesterone levels from a total of
600 samples collected the day of AI is shown in Table IV. These results indicate that 92.1% of the
cows detected in heat were inseminated when progesterone concentration was within negative range,
and therefore at a time other than the luteal phase.

TABLE IV. FREQUENCY (%) OF DIFFERENT PROGESTERONE LEVELS ON THE DAY OF AI
BY FARM

Progesterone
(nmol/L)
High (<1)
Intermediate (1-3)
Low (>3)

A
5.2
2.6
92.1

B
1.2
2.6
92.1

C
2.2
3.7
95.0

Farms
D
7.5
1.8

90.5

E
5.5
11.1
83.3

F
0

9.3
90.3

The progesterone results from three milk samples collected on day 0, day 10 and day 22 of AI
in all six farms involved in this study are shown in Table V.
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TABLE V. RESULTS OF PROGESTERONE MEASUREMENT IN THREE MILK SAMPLES
COLLECTED FROM ARTIFICIALLY INSEMINATED COWS

DayO

Low
Low
Low
High
Low
Int

Day
10-12

High
High
High
High
Low
Int

Day
22-24

High
Low
High
High
Low
Int

Pregnancy
Diagnosis

Positive
Negative
Negative
Positive
Negative
Pos/Neg

Frequency (n)

66
9
4
2
3

42

%

52.4
7.1
3.2
1.6
2.4

33.3

Interpretation

Pregnant
Non pregnant
Embryo death
AI in pregnant cows
AI in anoestrus cows
No interpretation

Low = < 1 nmol/L; High = > 3 nmol/L; Int = intermediate, 1 to 3 nmol/L

3.2. Induction of oestrus

The effects of the three treatments (CR, NI and CG) on percentage of cows showing oestrus,
interval to oestrus and conception rate are presented in Table VI. A significantly higher percentage of
cows were detected in heat within 4 weeks in CR and NI groups than in the control group, and the
interval to oestrus was also shorter in the former groups. The conception rate in those detected in
oestrus was similar in all three groups.

TABLE VI. EFFECT OF CALF REMOVAL AND NORGESTOMET TREATMENT
SUBSEQUENT FERTILITY IN ANOESTROUS PRIMIPAROUS CROSSBRED ZEBU COWS

ON

Treatment

Calf Removal
Norgestomet+PMSG
Control

Detected
n

26
31
8

in oestrus
%

50.9a

60.7a

16.0b

Interval
(Mean ±

26.3
13.8
61.8

to oestrus
SEM, days)
l±6.8a

; ± 6.8a

; ± 5.9b

First service
n
16
21
5

conception
%

61.5a

67.7a

62.5a

a, b
means with different superscripts within a column are different (P <0.01).

As shown in table VII, a significant difference was found in CFSI and CCI when comparing
both the CR and NI groups with the CG, both being longer for cows in the control group. No
significant differences were found between the cows implanted with norgestomet and those with calf
removal for 96 h.

TABLE VII. INTERVALS FROM CALVING TO FIRST SERVICE AND TO CONCEPTION IN
PRIMPAROUS-CROSSBRED ANOESTRUS ZEBU COWS

Treatment

Calf Removal
Norgestomet + PMSG
Control

Interval (mean ±
First service
151.2a±8.4
145.2a ± 8.5
186.8b±7.3

SEM, days) from calving to
Conception

157.8a±21.4
150.9a ±21.3
201.0b±18.5

a, b means with different superscripts within a column are different (P <0.01).

The progesterone levels on the day of AI were low (<1 nmol/L) in 94.1% of the cows,
indicating that AI had been done at a time other than the luteal phase; the conception rate in these
cows was 65.9%. Only one out of 9 cows inseminated when progesterone levels were high (>3
nmol/L) became pregnant.

Of the cows with high progesterone levels 22 days after AI (n=117) 81.2% were confirmed as
pregnant at rectal palpation, while in those with low progesterone levels (n=36) only one cow was
confirmed pregnant. The overall pregnancy rate to AI as determined by rectal palpation was 65.9%.
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4. DISCUSSION

4.1. Initial survey

Among the six farms involved in this study farm C showed the longest CFSI and CCI (Table I).
This can be attributed to a combination of factors including higher humidity, wet pasture land, more
intense sunshine and less shaded areas available for the cows than in the other farms [2, 3, 29]. Farms
with milking machines had more uniform and shorter CFSI and CCI. This tendency has been
documented in several reports where cows under traditional hand milking with suckling of their
calves have longer intervals to first service and to conception. The effect of suckling or even the
presence of the calf can block the pulsatile release of LH, delaying the first postpartum ovulation and
resumption of normal cycles [3, 30, 31].

The longer CFSI and CCI found in first calving heifers (Table II) is due an anoestrus problem
usually caused by low levels of nutrition, heat stress, presence of the calf and failure of heat detection
[32, 33, 34], These results explain the need for better nutritional management of first calving heifers
which must be initiated before parturition and kept until the time of recovery of the postpartum
ovarian cycle [33, 35, 36]. Preliminary data in our tropical conditions have also shown promising
results with the use of bull bio-stimulation and temporary calf removal to shorten the postpartum
intervals to first oestrus and to conception. However farmers do not use this management approach as
an important tool to increase reproductive efficiency [37, 38]. Cows which calved during the rainy
season had shorter CFSI and CCI than those calving during the dry season (Table II), showing the
importance of green pasture availability and nutritional level to reduce these intervals [2, 29, 31]. The
shorter CFSI and CCI in the Brahman x Holstein cows when compared with those in the Holstein x
Brahman and Brown Swiss x Brahman cows indicates the greater degree of adaptation of the former
genotype to the hot tropical environment [25, 30, 37, 39].

The effect of parity on overall conception rate is probably due to several factors which are
different in the first calving heifers and older cows. Considering the cow breed, the lowest conception
rate was observed in the group MHBR which is genotype reported to have lower heat tolerance
depressed fertility under high temperature [3, 26, 36].

Measurement of progesterone in milk samples collected at three specific times in relation to AI
showed that 92% of the cows detected in heat were inseminated with low progesterone concentration,
indicating that accuracy of heat detection was high. Farm C had the best heat detection rate while
farm E had the worst, emphasizing the importance of training technicians in this task [32, 34, 40, 41].
The use of teaser bulls with surgical ablation of the dorsal ligament of the penis and caudo-
epididymectomy [42], the use of tail paint and increasing the period of visual observation are factors
which could improve the efficiency of this particular and very important task in the AI industry.

The results of progesterone measurement in milk show that 52% of the cows inseminated in this
study resulted in pregnancy. On the other hand 7% of the cows inseminated when progesterone was
low had conception failure and were not detected in oestrus until pregnancy diagnosis. Of the cows
that conceived 3% appeared to have suffered late embryonic mortality. Overall, 33.3% of the milk
samples had intermediate progesterone values, which could be due to individual variations in oestrous
cycle, handling of the samples or variability of assay results. These are in agreement with previously
reported data [40, 41], and emphasize the need for rigorous control at each of these stages for accurate
interpretation of the results.

4.2. Induction of oestrus

After calving, LH release occurs fairly quickly in suckled beef cows but their levels are too low
to trigger ovulation, resulting in long acyclic periods [18, 43]. It has been shown that cows milked
twice a day without suckling of their calves have a shorter calving to oestrus interval and better
reproductive performance than suckled cows [33, 43]. This is mediated by the capacity of the
hypophysis to respond to a GnRH stimulus which is around 10 days postpartum in non suckled cows
and 30 days in suckled cows [18,44,45]. While some studies have shown that temporary calf removal
for 48, 72 and 96 hours can induce oestrus in over 60% of cows, our experience has been that oestrus
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response is lower than 50%, probably due to genetic and environmental effects [13, 14, 15, 16, 25,46,
47]. However, even such responses can reduce the losses due to prolonged postpartum anoestrus when
compared with the typical proportion of around 16% in continuously suckled cows.

The group treated with norgestomet and PMSG had a significantly higher oestrus rate (60.7%)
compared with the control group. During the last few years the use of this regime in acyclic beef cows
has become an option for treatment of anoestrus. However, this is still considered costly by many
farmers when compared with temporary calf removal. The results of previous studies using hormonal
treatments with progestagens vary from normal fertility [47, 49] to lower fertility when compared
with natural heat [16, 47, 50]. Results of published reports on the effects of temporary calf removal on
reproduction are also not conclusive. While some studies [13, 14, 18, 46, 51] have shown significant
improvement in reproduction, others [33, 47] have failed to do so. The effectiveness of temporary calf
removal in improving reproduction is influenced by factors such as breed, the period of calf removal,
number of days postpartum, body condition of cows at calving and at breeding, and age and parity of
the cows [8, 20]. Temporary calf removal has not been reported to have any adverse effect on the
calves [52]. In this experiment the fertility at first service was similar for cows with calf removal and
the control group. The benefits, however, were in the higher oestrus rate and shorter interval to estrus
in cows with temporary calf removal.

The decrease in the CFSI for the norgestomet treated group is similar to data obtained in
previous studies [4, 48]. The CCI obtained also corroborates reports of previous workers [53] who
found a significant reduction in the interval from treatment to conception, from 37.7 days in a control
group to 15.3 days in a treated group.

Temporary calf removal for 96 hr significantly reduced the CFSI and CCI, in a manner similar
to that observed Dunn and co-workers with calf removal for 72 hr. On the other hand, calf removal for
48 hr [52] did not result in significant reductions in these intervals.

The progesterone concentration on the day of AI indicated that 6% of the cows were incorrectly
inseminated during the luteal phase, which is similar to the proportion reported by other workers [32,
33, 40]. Correct heat detection is an essential requirement for farms using AI. Progesterone
determination at the time of AI is therefore an excellent tool to determine the efficiency of heat
detection [40]. In some studies, up to 23% of error on heat detection have been reported based on
progesterone determination [32, 40], and the fertility obtained at such services have been very low
[32, 40, 54].

In this study the apparent pregnancy rate based on high progesterone levels at 22 days post-
service was 81%, whereas the actual pregnancy rate determined by rectal palpation at 45 days post-
service 66%. This difference of some 15% probably represents late embryonic death. On the other
hand, diagnosis of non-pregnant cows at 22 days post-service based on low progesterone levels is
highly accurate (95—100%) and the errors if any are mainly due to problems in management of the
samples [33, 54]. Determining the non-pregnant status of the cows as early as possible is an important
consideration in improving reproductive efficiency of cows, because it allows immediate
interventions to be made, either to reinitiate the cycle hormonally, or to observe for the next heat and
have the cow mated at the correct time.

5. CONCLUSIONS

Long postpartum anoestrus was identified as the major reproductive problem under the tropical
conditions of this study. Parity, breed and farm affected the intervals from calving to first service and
to conception. Primiparous heifers and predominantly Bos taurus breeds had the longest intervals.
Progesterone concentration in the sample collected on the day of AI indicated that heat detection was
accurate, with a failure of only 7%, which can be considered good for this farming system.
Progesterone levels in all three samples collected from each cow, together with results from rectal
palpation, permitted an accurate assessment of the proportions of AI done on anoestrous and pregnant
cows, which were also low.

Significant reduction in the intervals to oestrus and conception were obtained in primiparous
acyclic crossbred zebu cows with both treatments tested (norgestomet + PMSG and temporary calf
removal for 96 h). In this study 94% of the cows were inseminated when progesterone was low,
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indicating good heat detection. Progesterone levels at 22 days after AI indicated that 81% had
probably conceived, but rectal palpation at 45 days after AI showed that pregnancy rate was 66%. The
difference of 15% is most likely due to late embryonic death.
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