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EFFECT OF ARTIFICIAL INSEMINATION ON PREGNANCY RATE IN
COWS AT MYMENSINGH DISTRICT IN BANGLADESH
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ABSTRACT

The study was conducted to determine the factors those affect the tirst service pregnancy rate (PR). A total of
180 cows, local 80, LocalxHolstein·Friesian(LxHF) 55 and localxSahiwal (LxSL) 45 were selected tram
January, 2011 to December 2011 to identify the potential risk factors such as body weight, breed, age, body
condition score (BCS) and season to first service. Overall pregnancy rate at first Al (FAI) was 53.3% (n=96).
The highest pregnancy rate (56.3%) was observed in local cows, which was significantly (p<0.05) higher than
that of Holstein-Friesian x Local (47.3%) cows. Cows of 4-5 years of old revealed a significantly (p<0.05)
higher pregnancy rate than that of cows of 2·3 years age. The higher pregnancy rate (64.5%) was in cows of
BCS 3.5 than lower BCS 2.5 cows (31%; p<0.05). The pregnancy rate was higher in cows weighing between
151-250 kg (57.1 %) and lower in cows up to 150 kg body weight (35%, p<0.05). Cows showed significantly
(p<0.05) higher PR (59.6%) when FA! was done in winter (November-February) compared to spring (March-
April) calving cows (55.6%).
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INTRODUCTION

The major constraints of dairy farming in Bangladesh are low pregnancy rate, multiple number of services
per pregnancy, prolonged calving to first service interval and poor oestrus detection (Alam and Ghosh,
1988; Shamsuddin et aI., 2001).
The post-Al pregnancy rate may be influenced by many factors such as time interval between oestrus and
insemination, semen donor, BCS, interval between calving to AI, parity, milk yield, breed and age of
cows/heifers. Higher pregnancy rates in cattle received AI between 5 and 18 hours after detecting oestrus
than those of cows received AI between 19 and 32 hours of their counterparts (Shamsuddin et al., 2001).
Moreover, Gonzalez (1981) stated the higher conception rate (62.5%) when insemination was done at 12 to
18 hours after the onset of oestrus. Donor of semen used for AI, breed of bulls has been identified as one of
the potential risk factors affecting the pregnancy rate in cows (Shamsuddin et al., 2001). The 12 months
calving interval is advantageous for maximal milk yield per cow per year with good economic return
(Opsomer et al., 1996). It was observed that the loss in gross margin (milk sell over feed cost) is increased
when calving interval exceeded 12 month (Opsomer et al., 1996, Shamsuddin et al., 2006).
Reproductive efficiency is measured by pregnancy rate, oestrus detection rate. In lactating cows it is
declined, which is associated with a steady increase in average milk yield per cow per year (Lucy, 2002).
Dairy cows' tolerance to high temperatures is diminished during lactation due to increased internal
metabolic heat production associated with high feed intake and milk synthesis. The reproductive
performance of lactating cows under high environmental temperature is compromised because of the
deleterious effect of heat stress (HS) on fertilization and embryo survival (Wolfenson et al., 1995). The
present study was, therefore, undertaken to determine the factors that affect the first service pregnancy rate
in cows.
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MATERIALS AND METHODS

Selection of study area
This study was conducted in dairy farms from January to December 2011 In the Muktagachha,
Mymensingh sadar and Phulpur Upazilla under Mymensingh district.
Animal selection and management
A total of 180 cows of different breeds, age, body weight, BCS were selected in Muktagachha (n=60),
Mymensingh Sadar (n=60) and Phulpur (n=60). Animals were vaccinated against Foot and Mouth Disease,
Anthrax and Hemorrhagic Septicemia. All animals were dewormed orally using bolus containing
tetramisole hydrochloride (2.0g) and oxyclozanide (1.2g) per 100-150 kg body weight. Animals were
grazed from early morning up to noon (mid day) and fed 4-6 kg green grasses mixed with 2-3 kg straw
daily as evening meal.
Grouping of animal on the basis of risk factors
Breed of cows: Three breeds were selected as follows: (i) Local (Indigenous cow); (ii) LxHF cross and (iii)
LXSL cross.
Age of animal: The age of cows was determined by observation of teeth eruption. The age of Cows were
divided into the following three groups: (i) 2-3 years; (ii) 4-5 years and (iii) > 5years. Body weight: Body
weight of cows was determined using measuring tape (Changhai, Chaina). The cows were divided in to the
following groups: (i) Up to 150 kg (ii) 151-250 kg and (iii) 251-350 kg.
Determination of BCS of Animals: The BCS of the Cows/ heifers was determined by eye estimation. The
BCS was measured by 1-5 scale. The BCS of inseminated Cows were divided into the following four
groups: (i) 2.5 (ii) 3.0 (iii) 3.5 and (iv) 4.0.
Season of year of Artificial Insemination: Seasons of artificial insemination were divided into following
four groups: (i) Summer season (May - July); (ii) Rainy season (August - October) (iii) Winter (November -
February) and (iv) Spring (March - April).
Oestrus detection and timing of AI
The oestrus of cows was detected by observing following signs: (i) Dorling of mucous from vagina (ii)
Bellowing and (iii) Excitement. The instruments were washed with tube well water and the metal
instruments were treated with boiling water before use. It was checked, and adjusted the water temperature
in the thawing flask within a range of 35°-38°C. The straw was placed in the thawing water as quickly as
possible and leaved it there for a minimum of 12 seconds. Approximately 20 em of paper was tearing off.
By using fingers the straw were removed from the thawing flask and dried it with a paper towel. The straw
was held by the manufacturer's end after drying completed. The insemination gun was removed from the
clips on the inside of the kit box lid. The plunger of the gun was pulled back about 120-180 mm. The straws
were hold by the end the manufacturer's end was thread into the gun as far as it would gun. It was prepared
to cut-off the laboratory end of the straw by thoroughly cleaned and dried scissors. The loaded gun was
hold vertically at eye level and clean sharp scissors a horizontal cut was made 10 em above the gun to
remove the crimped end. A sheath was placed over the barrel of the gun. The sheath was pushed through
the leveled centre hole of the locking ring and twisted it down on the conical seat of the gun. The loaded AI
gun was held in mouth. Plastic disposable gloves were used. A small quantity of glove lubricant was
applied. The vulva was thoroughly cleaned of dung and dirt by wiping it with the piece of paper used on the
tail. A cone was formed with the gloved fingers and inserted hand into the rectum. The lips of the vulva
were parted. The gun was inserted cleanly betweens the lips of the vulva into the vagina. The semen was
pushed to the body of uterus. The gun was removed slowly from the vagina. The arm was withdrawn
slowly from the rectum of the cow.
Pregnancy diagnosis by rectal palpation
All inseminated animals were subjected to pregnancy diagnosis by per rectum examination after 60-80 days
post AI. The result of pregnancy diagnosis was recorded.
Statistical analyses
The data generated from this study were entered in Microsoft Excel Worksheet and descriptive statistics
were performed. The pregnancy rate in different analysis was expressed as percentage. Statistics was
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performed to calculate the mean, percentages of total pregnancy rate. The data were analyzed by DMRT
using SPSS soft ware version 17. The variation in pregnancy rates was considered significant when the P
value was < 0.05.

RESUL TS AND DISCUSSION
A total of 180 cows were inseminated with frozen semen. Effects of breeds, age, body weight and BCS
(Body condition score) on First Service pregnancy rate of inseminated cows are presented in Table I and
effects season on pregnancy rate is presented in Table 2.

Table 1. Effects of breeds on pregnancy rate in cows

Risk Factors No. of cows Pregnancy rate atNo. of cows inseminated pregnant at first
service first service (%)

Breeds Local 80 45 56.3a
Local x Holstein- Friesian 55 26 47.3b
Local x Sahiwal 45 25 55.6a
Total 180 96 53.3
LSD 2.22

Age 2-3 years 52 26 50b
(years) 4-5years 74 42 56.4a

>5years 54 28 51.9b

Total= 180 96
LSD 1.99

Body weight Up to 150 kg 20 7 35c.
(Kg) 151-250 kg 112 64 57.la

251-350 kg 48 25 52.lb
Total= 180 96
LSD 2.38

BCS 2.5 29 9 31d
3 55 30 54.5b
3.5 76 49 64.5a
4 20 8 40c
Total- 180 96

Values bearing different letters within a column differ significantly (P< 0.05)

Table 2. Effects of season on pregnancy rate in cows

Seasons Humidity Temperature No. of cows No. of cows Pregnancy rate at
maximum minimum inseminated pregnant at first first service (%)service

Summer 84.9 31.8 25.2 48 25 52c
IIMav-Jul)
Rainy 85 32.7 25.4 44 20 45.5d
Aug-oct)
Winter 82.2 26.3 13.2 52 31 59.6a
(Nov-Feb)
Spring 75.5 31 20.8 36 20 55.6b
(Mar-Apt)
Total= 180 96
LSD 1.87

Valuesbearing different letters within a column diner signiticantly (P< 0.05)

In the present study, the first service pregnancy rate was (53.3%) which is similar to Balachandran (1975)
who recorded an average pregnancy rate of 53% at first insemination. The pregnancy rate due to 1st service
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in (he present study is partially similar with other studies using frozen semen in cows (Mullah. 2010 and
Sharnsuddin et al .. 2001). Conversely. Freer (1981) recorded a pregnancy rate of 43% and 76% for cows AI
using frozen semen at first and second cycle. respectively. The variation in pregnancy rate using frozen
semen among studies might be due to variation in management of cows and agro-climate conditions in
different studies.
The first service pregnancy rates in different breeds of cows were Local (56.30%), LxHL (47.3%), LxSL
(55.6%).Thc association between breeds of cows and PRJFAI was significant (P<0.05). It is supported by
Gwazdauskas et al. (1975) and they observed a pregnancy rate of 33.8, 34.6, 37.0, 35.5 and 48.4% for
Ayrshire, Brown Swiss, Guernsey, Holstein- Friesian and Jersey respectively. This is supported partially by
Japri et al. (1997) and Rao et al. (1992).
The pregnancy rate in cows 2-3 years, 3-5 years, and 5-7 years of age was 50%, 56.8%, and 51.9'Y",
respectively. It shows that the first service pregnancy rate of 3-5 years and 5-7 years of old was higher
(56.8%, and 51.9')1,,) than that of 2-3years (50°Ic,). The association between age of cows and PRiFAI was
significant(P<0.05) .This is supported by Spalding et a/. (I 975) who reported that a slightly increase in the
fertility of cows up to 3 to 4 years of age and decline after 4 years at age and marked decline in fertility in
the cow over 7 years of age. The reason for low pregnancy rate in young cows in the present study may be
explained by the fact that these cows may have suffered more from negative energy balance than middle
aged grown cows. Moreover, the older cows might have more chance to get subclinical uterine infection
resulting in lower conception rate.
The pregnancy rate at different body weight of cow's up to 150kg, 151-250 kg and 251-350 kg groups were
35')1",57.1%, and 52.1% respectively. The pregnancy rate in cows from 151 kg to 250 kg body weight was
higher (57.1 %) than that of others. This is disagrees with the previous study done by Saacke ct al.( 1(91)
.They reported that the reproductive performance of heavier cows more than lighter counterparts. The
reason (or high pregnancy rate in cows from 151 kg to 250 kg body weight in the present study may be
explained by the fact that in these group most of the cows are indigenous. Sarder et al . (1997) reported that
the overall fertility was better in local nondescript cows than in Holstein-Friesian cross-bred animals.
However, statistically the effect of different body weights of cows on pregnancy rate was significant
(P<O.OS).
The pregnancy rate in cows having BCS-2.5, BCS-3, BCS-3.S and BCS-4 were 31 %. 54.5'X,. 64.5% and
40% respectively. The pregnancy rate in cows having BCS 3.5 was higher (64.5'%) than that of others.
Cows having BCS 2.5 were showed lowest pregnancy rate (31 '%). The association between BCS of cows
and PR/FAI was significant (P<0.05). Providing adequate quantity of balanced diet to animals will help to
gain good BCS resulting in satisfactory conception rate. Higher pregnancy rate in cows with good BCS
than that in cows with poor BCS has been documented by Shamsuddin ct al . (2001) in Bangladesh. It was
found in a number of studies that nutrition manipulation can result in changes in gonadotrophin secretion.
The cows (BCS 3) deficient in adequate quantity of balanced feed had reduced pituitary responsiveness to a
GnRH challenge (Nolan ct aI, 1(88).
The study was divided into four seasons of a year such as summer (May - July), rainy (August - October).
winter (November - February) and spring (March - April) and the pregnancy rate in different seasons were
52.2%.45.5';;;),59.6'%, and 55.6% respectively. The PR/FAI of summer (May - July) season (52.2%) was
higher than rainy (August - October) season (45.5'%).
The association between seasons of AI and PRJFAI was significant (P<0.05). In the summer season, heat
stress (29C) of dairy cattle is markedly affecting the pregnancy rate (25.4%) of dairy cattle (Ricardo ct al..
2004).lhc green grass is available in winter (November-February) and Spring (March-April) and more
scarcity of grass is in the rainy season (August-October).The season of insemination might be the important
factors to get maximum conception rate in cows (Miah et al., 2004).
This findiug is agreed with Quintela et al. (2004) who stated Calving season was a significant factor for low
I'RJfAI. The results showed that autum calving predispose to lower pregnancy rates than other calving
season (Quintela et al., 2004). It is reported that small ovarian follicles are susceptible to heat stress
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(Badinga et al., 1993; Wolfenson et al., 1995) and that takes above 40-50 days for small antral follicles to
develop into large dominant follicle (Lussier et al., 1987). Ahmed et al. (1987) studied the seasonal effect
on conception rate of cows in Bangladesh and recorded the highest conception rate (62.1 %) in spring
followed by summer (51.6%), winter (47.8%) and rainy (41.5%). The author suggested that the spring
(February to march) may be the best season for good fertility of cows and heifers in Bangladesh.
It can be concluded that, the first service pregnancy rate was 53.3% and Local (Indigenous) cows showed
the higher pregnancy rate than others breeds. The pregnancy rate in cows at 3-5 years age was higher than
that of others. The pregnancy rate in cows having BCS 3.5 was higher (64.5%) than that of others.
Pregnancy rate to first AI in the winter season (November - February) was higher (59.6%) than others
seasons of AI (45.5-55.6%). The pregnancy rate in cows having body weight (15 I -250 kg) was higher
(57.1 %) than that of others.
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