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Factors affecting conception rate in dairy cows under selected
smallholder production system
(Faktor yang mempengaruhi kadar konsepsi lembu tenusu dalam sistem pengeluaran
penternak kecil)
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Abstract
The effect of factors related to the cow, farm, artificial insemination (AI) service
and frozen semen on the conception rate of dairy cows under smallholder
production system was studied. Information on the cow bred, farms, AI
technicians, AI services and semen used were based on the survey forms from
Animal Production and Health Section of International Atomic Energy Agency.

The overall conception rate was 35.5% from 121 AI services involving
115 cows. The number of AI services per conception was 2.8. Mean interval from
calving to first AI service and to conception was 90.7 days and 113.6 days,
respectively. First service conception rate was 35.2%. The effect of milk
production level, lactation state and site of semen deposition on conception rate
was significant (p  <0.05) in which conception rate was higher in cows with high
milk yield, cows only on milking and cows where semen was deposited in the
uterus.

Other factors were not significant (p >0.05) but conception rate tended to
be lower in first parity cows and in cows with fatty body condition. Conception
rate also tended to be lower in farms that practised AI in the afternoon and in
farms where farmers spent less time on dairy activities. Cows under feeding
system with concentrate supplementation had lower conception rate than cows
with supplementation of concentrate and roughage. Conception rate tended to be
higher when AI was carried out by technician with longer formal training in AI.
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Introduction
The use of artificial insemination (AI) in
Peninsular Malaysia as a technique to breed
cattle started in the early sixties. Since its
introduction as a breeding technique, the
number of AI done on cattle was increasing,
but there was a decline in the use of the
technique in the past several years. The total
number of AI carried out was 30 638 in

1993 and decreased to 17 527 in 2000 (DVS
2000). One of the main reasons for the
decline in the use of AI was the reluctance
of farmers to continue using this technique
because of the low conception rate (CR) in
cows bred through AI. Difficulties to get
prompt AI service due to logistic and
communication problems also contributed to
the decrease in the use of this breeding
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technique by dairy cattle farmers.
Consequently, many dairy farmers resort to
the use of bulls to breed their animals.

From a previous study, 93% of dairy
cows under smallholder production system
were on true oestrus when presented for AI
and 87.5% of the animals had ovulatory
oestrus (Nordin et al. 2004). However, the
conception rate (CR) obtained was only
35.5%. This showed that the low CR was
not due to poor oestrus detection or
ovulatory failures. The study also observed
37.6% reproductive wastage (probably due
to embryonic mortality) which might have
contributed to the low CR. Other factors that
could have affected the CR were those
related to the cow, farm practices, AI
services and the semen. The influence of
these factors on CR should be assessed so
that appropriate measures to improve the CR
can be adopted.

The objective of this study was to
determine the extent of influence of those
factors related to the cow, farm, AI services
and semen on the CR of dairy cows under
smallholder production system.

Materials and methods
A survey was conducted on 33 dairy farms
involving 115 Sahiwal-Friesien crossbred
cows of ages between four and eight years
old. The farms were located in three regions
in Johor and two regions in Melaka.
Information on the farms (on regions,
feeding system, time spent on dairying
activities, time of AI and interval from heat
signs to AI), inseminated cows (service and
parity number, heat signs, body condition,
lactation state, degree of uterine tone,
swelling of vulva and level of milk
production), and AI related services (AI
technicians, bull of which frozen semen was
used, site of semen deposition, method of
thawing and length of formal training in AI)
were recorded by the AI technicians on the
day AI was performed. Survey forms as
described in AIDA (artificial insemination
database application) manual (Garcia 1996)
provided by the Animal Production and

Health Section of IAEA were used in the
survey. Body condition scoring on a grading
scale of 1 to 6 (1 = very thin; 2 = thin;
3 = satisfactory; 4 = good; 5 = very good;
6 = fat) of the inseminated cow was
recorded. Pregnancy diagnosis through rectal
palpation was carried out 2 –4 months after
the AI.

All the survey data and results of
pregnancy diagnosis were entered into the
AIDA computerized program to generate
results. Chi-square test was performed on
the enumeration data to determine the
statistical significance of the factors
affecting CR.

Results
From a total of 121 AI done on 115 cows,
43 became pregnant giving an overall CR of
35.5% with 2.8 AI services per conception.
First service conception rate was 35.2%. The
mean interval from calving to first service
and to conception was 90.7 ± 35.2 days
(n = 77) and 113.6 ± 63.7 days (n = 43),
respectively.

Effect of factors related to cow
The lactation state exerted a significant
effect (p <0.05) with cows only on milking
had higher CR (54.3%) than cows on
milking and suckling (29.3%) (Table 1).
High milk producing cows had significantly
(p <0.01) higher CR than low producing
cows. Other factors related to cows did not
significantly affect the CR. However, CR
tended to be higher in multiparous cows and
in cows that showed obvious signs of heat
such as standing heat, mounting others and
marked uterine tone. The CR was also
higher in cows with body condition score
(BCS) of 4 (good body condition), but
decreased with BCS of 5–6 (obese).

Effect of factors related to farm
There was no significant effect of factors
related to farm on CR (Table 2). However,
CR was higher in cows under feeding
system consisting of grazing with
supplementation of concentrate and
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Table 1. Effect of factors related to cows on conception rate

No. AI No. Conception Chi-square
services conception rate (%) test

Service number
1 88 31 35.2 5.324 ns
2 12 3 25.0 (df = 2)
3 16 6 37.5
4# 5 3 60.0

Parity number
1 30 7 23.3 3.81 ns
2 51 18 35.3 (df = 3)
3 16 7 43.8
> 4 23 11 47.8

Heat signs
Bellowing# 4 1 25.0 1.03 ns
Mounting others 36 16 44.4 (df = 1)
Mucus# 9 1 11.1
Restless# 2 1 50.0
Standing 70 24 34.3

Body condition at AI
BCS 3# 2 0 0.0 1.39 ns
BCS 4 28 12 42.9 (df = 2)
BCS 5 38 15 39.5
BCS 6 51 16 31.4

Lactation state
Milking & suckling 82 24 29.3a 6.3*
Milking only 35 19 54.3b (df = 1)

Degree of uterine tone
Marked 79 31 37.2 0.53 ns
Slight 40 12 30.0 (df = 1)

Swelling of vulva
Marked 78 29 37.2 0.27 ns
Slight 43 14 32.6 (df = 1)

Level of milk production (kg)
4–6 11 4 36.3a 14.06**
7–9 66 17 25.7a (df = 3)

10–15 37 15 40.5a
16–20 7 6 85.7b

#Not included in the Chi-square analysis
Values with different letter are significant; ns = Not significant; *(p <0.05); **(p <0.01)

roughage (cut grass) as compared to grazing
with concentrate supplementation only. The
CR was also higher in cows bred in a.m.
(before noon) than bred in p.m. (after noon),
and in cows bred at 12 h than at 6 h after
heat sign was observed. The CR was also
improved when farmers spent more time in
dairy activities. Excluding the Kluang region
due to the very few numbers of

observations, dairy cows in the Jasin region
had better CR than in the other three
regions.

Effect of factors related to AI services
and bull
There was no significant effect of AI
technicians, method of thawing and length
of formal training on CR (Table 3) but the
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Table 2. Effect of factors related to farm on conception rate

No. AI No. Conception Chi-square
services conceptions rate (%) test

Region
Batu Pahat 18 5 27.8 4.3 ns
Jasin 47 21 44.7 (df = 3)
Kluang# 3 2 66.7
Labis 18 4 22.2
Merlimau 30 11 36.7

Feeding system
Grazing + conc. + roughage 47 22 46.8 2.84 ns
Grazing + conc. 67 21 31.3 (df = 1)

Time of AI
Before noon 76 30 39.5 1.38 ns
After noon 45 13 28.9 (df = 1)

Interval from heat signs to AI
6 hours 67 20 29.9 2.12 ns
12 hours 26 12 46.2 (df = 1)

Time spent on dairy activities (%)
26–50 11 3 27.3 0.79 ns
51–75 23 8 34.8 (df = 2)
76 –100 80 32 40.0

#Not included in the Chi-square analysis; ns = Not significant (p >0.05)

Table 3. Effect of factors related to AI services on conception rate

No. AI No. Conception Chi- square
services conceptions rate (%) test

AI Technician
AI Tech. 1 23 9 39.1 2.8 ns
AI Tech. 2 47 21 44.7 (df = 3)
AI Tech. 3 12 4 33.3
AI Tech. 4 15 4 26.7
AI Tech. 5# 6 2 33.3
AI Tech. 6# 5 0 0
AI Tech. 7# 4 0 0
AI Tech. 8# 5 1 20.0
AI Tech. 9# 3 2 66.7

Site of semen deposition
Cervix 47 8 17.0 12.54**
Uterus 71 34 47.9 (df = 1)

Method of thawing
Cold water 49 16 32.7 0.6 ns
Warm water 68 27 39.7 (df = 1)

Length of formal training
2 weeks 31 7 22.6 3.83 ns
4 weeks 39 15 38.5 (df = 2)
6 weeks 47 21 44.7

#Not included in the analysis
ns = Not significant; (p >0.05); ** (p <0.01)
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effect of site of semen deposition on CR
was highly significant (p <0.01). Depositing
semen in the uterus resulted in higher CR
(47.9%) than depositing semen in the cervix
(17.0%). More conceptions were obtained
when semen were thawed in warm water as
opposed to thawing semen in cold water,
and when AI was done by technician with
longer formal AI training compared to those
with shorter training. The effect of bulls on
CR, though varied from 25.0% to 44.7%,
was not significant (Table 4).

Discussion
A first service CR above 60% normally
indicates a good reproductive efficiency of a
dairy herd. On this basis, the first service
CR obtained in the present study (35.2%)
reflected a less satisfactory reproductive
efficiency. It was lower than the average
first service CR (40.9%) obtained in 14
countries which ranged from 15.1% to
62.1% (Garcia et al. 2001).

In the present study, although only
lactation stage and level of milk production
had significant effects on CR, other factors
related to the cow could also exert a
significant influence on conception. Based
on a large number of observations, CR is
significantly higher in cows with marked
uterine tone, marked vulva swelling and
cows with good body condition
(Shamsuddin et al. 2001). However, in other
studies, CR is lower in cows with marked
than with less vulva swelling (Chung et al.
2001) and there is no difference in CR in
whether vulva swelling is marked or slight
(Hla et al. 2001). As found in this study, CR

tended to increase with increased parity
number which was similar to other studies
reported by Chung et al. (2001) and Hla et
al. (2001) but was different from the report
by Gwazdauskas et al. (1981) where CR is
significantly higher in cows of first than of
fourth parity. Gwazdauskas et al. (1981)
further reported that there is no effect of the
service number on CR.

Decreased CR in cows on milking and
suckling was also reported in other study
(Chung et al. 2001). The mechanism of how
milking and suckling reduce the conception
is not known. Milking and suckling had
probably drained out more nutrients, thus
causing mobilization of body reserves,
which could result in negative energy
balance and a drop in body condition if the
cow is in an inadequate nutrition. These
conditions will have a negative influence on
postpartum reproductive performance
resulting in a prolonged calving to
conception interval and a reduced
conception (Butler and Smith 1989).

Body condition score (BCS) is an
indicator of the nutritional status of the cow
and exerts a mark influence on fertility
(Butler and Smith 1989; Randel 1990).
Generally, it is reported that poor
reproductive performance is associated with
poor body condition. The CR is lower (36%)
when cows are inseminated at BCS of
1.0 –2.0 than at 3.5–5.0 (64%) (Shamsuddin
et al. 2001). In the present study, BCS of 4
at AI appeared to be optimum for improved
fertility and BCS of 6 indicated obesity or
fat cow syndrome that should be avoided
because it could reduce fertility. Besides

Table 4. Factors related to bulls on conception rate

No. bulls No. AI No. Conception Chi-square
services conceptions rate (%) test

248 22 7 31.8 2.08 ns
276 9 3 33.3 (df = 4)
461 15 6 40.0
464 47 21 44.7
908 16 4 25.0

ns = Not significant; (p  >0.05)
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exerting adverse effects on fertility, obesity
could lead to more occurrences of
metabolic, infectious and digestive disorders
(Butler and Smith 1989).

The effect of milk production on
conception is conflicting. The positive effect
of high milk yield on CR in the present
study was similar to previous studies
(Berglund et al. 1989; Shamsuddin et al.
2001) but was in contrast with other reports
(Chung et al. 2001; Mongiardino and De
Vinals 2001). Butler and Smith (1989)
reported that CR is inversely proportional to
milk yield. The reduced fertility is
associated with negative energy balance
resulting from the failure of cows to keep
pace with the energy demand for high milk
production, especially during the early
lactation stage.

The condition of negative energy
balance is similar to under nutrition because
it inhibits or reduces pulsatile luteinizing
hormone production that is requisite for
ovarian follicular development and the
initiation of postpartum ovarian cyclicity
(Butler and Smith 1989). Better attention
given by farmers on the high yielding cows,
especially in the feeding and animal
management could be the reason for the
favourable effect of high milk yield on CR
as reported by Shamsuddin et al. (2001).
This is true in the local dairy farms where
farmers usually provide better attention to
their high yielding cows, especially in
feeding and oestrus detection. Through good
feeding, the effect of negative energy
balance on conception can be minimized.
Close observation for signs of oestrus could
result in cows bred at proper times, thus,
ensuring better chances for conception.

Of the factors related to the farm,
feeding system appeared to be the most
important factor because milk production
and reproductive efficiency is dependent on
this factor. Cows on an adequate nutrition
usually maintain satisfactory body condition
and positive energy balance, which has a
favourable influence on fertility (Richards et
al. 1986; Houghton et al. 1990; Randel

1990). A feeding system which consists of
grazing, concentrate and roughage as
reported in the present study presumably had
provided an adequate or better nutrition,
especially in energy and had contributed to
the improved CR as compared to the system,
which consists of just grazing and
concentrate supplementation. Positive energy
balance through adequate nutrition would
sustain good body condition and has
favourable effect on conception.

Inseminating cow at 6 h interval from
the time heat was detected, was not
appropriate and had resulted in reduced CR
as seen in the present study. Probably this
interval was too short in relation to the time
of ovulation. It was suggested that cows
should be bred 12–18 h after detection of
heat to get higher CR (Peters and Ball 1995)
so that semen can be deposited in the uterus
close to the time of ovulation.

The relatively higher CR in AI carried
out before noon indicated a more conducive
environment for conception to take place
due to its cooler surrounding temperature.
The environmental temperature on the day
following AI could also affect conception
and it has been observed that CR is
significantly reduced when temperature
exceeds 23 °C the day after insemination
(Gwazdauskas et al. 1981). This
environmental temperature could heat the
embryos and resulted in early embryonic
death during cleavage stages. Optimum
environmental temperature the day after
insemination for conception ranges between
10 °C and 23 °C (Gwazdauskas et al. 1981).
Other study also reported a higher CR
(78.2%) when AI is carried out before noon
than in the after noon (56.6%) (Chung et al.
2001). However, in another study, Hla et al.
(2001) reported that there are no differences
in CR whether AI is carried before noon or
after noon and whether AI is carried out at
6 h or at 12 h interval after detection of
heat. In all the cases, CR ranges from
61– 64%.

In the present study, the better CR
obtained in the Jasin region, compared with
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the other regions, was not due to the effect
of region per se, but it might be associated
with the effect of other factors such as
feeding system, AI technicians and
proportion of time spent on dairying
activities. Being the first and most
established dairy colony in the country, Jasin
has many dairy farmers who are more
knowledgeable on dairying and who spent
more than 75% of their time on dairying
activities compared to other regions. It is
likely that they gave more attention on the
management of their animals such as in the
feeding, heat detection and breeding of the
animals, which could have contributed to the
better CR. Other reason for the higher CR in
the Jasin region is the magnitude of CR
obtained by the AI technician (AI
Technician 2) (Table 3) was highest
compared with other regions.

Even though there was no significant
difference in the CR due to AI technicians,
the magnitude of CR obtained by each
technician reflected his degree of skill and
experience in the AI technique. As shown in
the present study, CR can be increased when
AI was carried out by technician with longer
duration of AI training. This implied that
longer AI training duration improved the
skill of the AI technician. The less skillful
AI technician, which could be due to the
shorter AI training duration, might had
caused improper insemination such as
depositing semen in the cervix, which thus
contributed to the decrease in CR.

Other studies also reported a significant
increase in CR when semen is deposited in
the uterus than in the cervix (Gwazdauskas
et al. 1981; Hla et al. 2001; Mongiardino
and De Vinals 2001). More live spermatozoa
can reach the fertilizing site in a shorter time
and distance when semen is deposited in the
uterus, hence, increases the chances to
conceive. It has been a recommended
practice and a rule of thumb that frozen
semen should be thawed in warm water
before inseminating into the uterus and this
practice has improved the CR compared to
thawing semen in cold water.

The effect of bulls on fertility has long
been known and CR can vary from 14.3% to
80% (Gwazdauskas et al. 1981). Though
there is no significant difference in CR
among bulls in the present study, the
variation in CR suggests that the bull exerts
some influence on fertility. Other factors
such as breed of bull, type of semen and
semen attributes have significant effect on
CR (Shamsuddin et al. 2001). These factors
were not determined in this study.

Conclusion
The conception rate (CR) in dairy cows
under smallholder production system in
Malaysia was, to some degree, influenced by
factors related to the cow, farm, AI
technician and bull. The CR was
significantly affected by the level of milk
production, lactation state and site of semen
deposition. The CR was higher in cows with
high level of milk production, cows only on
milking and cows where semen was
deposited in the uterus. The CR tended to be
lower in cows with lower parity number and
in cows with fatty body condition. The CR
also tended to be lower in farms that do AI
in the after noon, spend less time on dairy
activities, and practise feeding system that
provide less nutrients to the cows. The CR
tended to be higher when AI is done by
technician with longer formal AI training.
Therefore, to improve the CR one should
consider all factors related to the cow, farm,
AI services and bull, and apply the practices
recommended for the cow to conceive.
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Abstrak
Kesan faktor induk betina, ladang, perkhidmatan permanian beradas (AI) dan
induk pejantan terhadap kadar konsepsi telah dikaji. Maklumat mengenai induk
betina yang dibiakkan secara AI, ladang, juru suntik AI, perkhidmatan AI, induk
pejantan dan air mani yang digunakan telah dikumpulkan berdasarkan borang
tinjauan yang disediakan oleh Bahagian Pengeluaran dan Kesihatan Ternakan,
Agensi Tenaga Atom Antarabangsa.

Keseluruhan kadar konsepsi ialah 35.5% daripada 121 AI yang melibatkan
115 ekor induk betina. Bilangan AI bagi satu konsepsi ialah 2.8. Purata sela
kelahiran hingga AI pertama dan kelahiran hingga konsepsi masing-masing ialah
90.7 hari dan 113.6 hari. Kadar konsepsi bagi AI pertama ialah 35.2%. Tahap
pengeluaran susu, keadaan laktasi dan penempatan air mani di dalam saluran
pembiakan ialah faktor-faktor yang memberi kesan nyata (p <0.05) dengan kadar
konsepsi lebih tinggi pada induk betina yang banyak mengeluarkan susu, induk
betina yang hanya diperah susu sahaja dan induk betina yang air maninya
diletakkan di dalam uterus/rahim.

Kesan faktor lain tidak nyata (p >0.05) tetapi kadar konsepsi menurun pada
induk betina yang berada dalam pariti pertama dan induk betina yang gemuk.
Kadar konsepsi juga menurun apabila AI dilakukan selepas tengah hari dan
apabila penternak mengurangkan masa dalam aktiviti tenusu. Induk betina yang
diberi makanan tambahan konsentrat mempunyai kadar konsepsi yang lebih
rendah daripada induk yang diberi makanan tambahan konsentrat dan rufaj.
Kadar konsepsi meningkat apabila AI dilakukan oleh juru suntik yang
mempunyai latihan formal yang lebih lama dalam AI.
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