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ABSTRACT
The study was conducted in the char areas of eight districts of Bangladesh where the crossbred cattle were
available. A total of 800 local (L), 800 Holstein-Frisian (L×HF) and 800 Red Chittagong (L×RC) crossbred
cows were selected and reared under the almost similar management. In improved feeding system cows were
grazed in the field and supplied concentrate feed with 5−6 kg straw. The results revealed that though first
service conception rate was not significantly influenced by cows genotypes, but it was significantly influenced
by bull genotypes when the RC crossbred cows inseminated naturally by local bull (73%) than the cows
inseminated (AI) by the semen of L×HF crossbred bull (61%). It was higher in the cows inseminated in spring
season than the cows were inseminated specially in summer season. It was significantly varied on the
experience of AI technicians. The conception rate was higher (p<0.05) in the cows were 2.5−3.0 years old (68
%) than the cows were 4.5−5.0 years old (54%). Conception rates were significantly higher in the cows
provided improved diet, and managed under regular vaccination and deworming practices. Therefore, it may be
suggested that to achieve the satisfactory conception rate in char areas, the farmers should rear Red Chittagong
cows or their crossbreds and inseminate them during spring season with experienced AI technician by using
good quality semen. They should provide concentrate feed at least a minimum amount and have to practice of
regular vaccination and deworming their cattle.
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INTRODUCTION
cows has declined over the last 25 years in
Bangladesh, with an increased number of days
open and decreased conception rate (Silvia 1998).

In Bangladesh cattle is an inseparable and integral
part of the agricultural farming and agribusiness
system. Surprisingly, Bangladesh has one of the
highest cattle densities: 145 large ruminants/km2
compared with 90 for India, 30 for Ethiopia, and 20
for Brazil. About 24.5 million cattle heads are
distributed throughout the country, which ranks
12th in the world and 3rd in the Asian countries
(FAO 2010). Among the total cattle population
about 3.79 million is dairy cattle where 92% of
them are non-descriptive indigenous and only 8%
are crossbred (BBS 2010). Despite highest cattle
densities in Bangladesh, the current production of
milk and meat are inadequate to meet the current
requirements (FAO 2010). Low productivity of
indigenous cows is the major constraint for future
development of livestock sector. On the other hand,
high productive exotic breeds and their crosses
normally do not have adequate resistant against the
prevalent diseases. They do not develop well in hot
humid climatic condition of Bangladesh (Islam
1992). The number of crossbred cattle is increasing
day by day by the grading up program with
artificial insemination (Al) practices throughout the
country. But reproductive performance in dairy

Though cattle rearing and management on the
mainland is comparatively easy to char areas
(remote, riverine sand islands) of Northern
Bangladesh due to the availability of necessary
resources and facilities such as feeds, housing,
treatment, etc. However, it is very difficult in the
char areas that are affected by erosion and flood
annually. At the char areas in Bangladesh, small
and large-scale dairy farms have been increasing
day by day. But, most of the cows of char areas are
indigenous and crossbred with high levels of
genetic dilution (Rahman et al. 1998; Alam 2001),
poor nutrition (Alam et al. 2006) weak herd health
and poor marketing access. Cattle are kept mainly
in the stall with limited grazing on the embankment
slope; fallow land and paddy straw are their staple
food. Husbandry practices and health care of these
animals are very poor (Jabbar and Raha 1997). As
a result, farmers in char areas are unable to
maximize the returns from rearing indigenous
cattle. So, improving the fertility of their cows
would be an important step in increasing the
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returns
from
cattle
breeding
program.
Crossbreeding with superior bull by using AI
technique also offers potential increasing the cattle
population and milk yield per cow in char areas.
Different national and international NGOs have
taken initiatives to develop their livelihood by
small-scale dairy farming in char areas by
providing some necessary inputs with veterinary
services. They gave the emphasis on the
improvement of fertility of the cattle available in
char areas with farmers’ limited resources.
However, there was no systemic study with
systemic breeding program to success their visions
and missions. Therefore, a great paucity of
appropriate research activities was created due to
unavoidable situations in char areas. Moreover,
there was no study with variable conception rate in
char areas of Northern Bangladesh. Therefore, the
study was designed to investigate the factors
affecting on the conception rate of dairy cattle at
first service in char areas of Northern Bangladesh.

oil cake; @ 2–3.5 kg/d/head) with 5−6 kg straw.
The cows accessed ad libitum fresh drinking water
with iodized salt.
Insemination of the cows: Cows were inseminated
using AI technique by trained AI technicians only
for one time (considered as first service). In project
working area we tried to ensure all cows/ heifers
(about 70%) for AI but in some cases project
participants do not get AI facility due to
remoteness in char’s area. Another thing if the cow
shows repeat breeder then the beneficiary (16%) of
the project allows her cow for natural breeding. To
determine the first service conception rate, the
pregnancy diagnosis was done between 60 to 90
days after insemination by rectal palpation at the
farmer’s house. Then first service conception rate
for particular group was determined by the number
of heifers or cows given first service multiplied by
100.
Number of pregnant
Conception rate

(%) =

MATERIALS AND METHODS

cows

×100

Total number of cows

inseminated
The major factors such
as, genotypes of cow and
bull, semen quality, breeding season, efficiency of
AI technician, age of cows, feeding system,
deworming and vaccination associated with
conception rate were studied.

The study was conducted in the char areas of eight
districts of Bangladesh namely Bogra, Sirajgonj,
Pabna, Jamalpur, Kurigram, Nilphamari, Rangpur
and Gaibandha where crossbred cattle were
available, data collection was easier for the
researcher, because maximum farmers were under
CLP (Chars Livelihoods Program) project, as well
as farmers’ cooperatives were available. The
project (CLP) activities were started since 2008
where the 1st co-author was actively involved as a
Project Manager. However, data were collected
from January, 2012 to December, 2013 by the
structured questioners, informal interview and
group discussion. In order to achieve the reliable
data, the author stayed at the char areas during the
period of data collection, so that the farmers could
give information at their convenient time.

Statistical analysis: The collected data were
transferred to analytical software MSTAT (version
10.0) for descriptive analysis performed to know
the conception rate considering different factors.
Chi-square test was also performed to determine
the significant level in the percentage values. The
values were expressed as mean ± SEM. Differences
were considered as significant at p<0.05.

RESULTS AND DISCUSSION
Effect of cow genotypes on conception rate: The
Effect of cow genotypes on first service conception
rate is shown in Figure 1. First service conception
rate was not significantly (p>0.05) differed among
the cows of different genotypes. We (Miah et al.
2004) observed in another study too that there was
no significant (p>0.05) difference in conception
rate among the different genotypes of cows. Gosh
(1995) found almost similar results that there were
no significant differences in first service
conception rate for different genotypes of cows
(L×HF = 50 %, L×SL = 44 % and L×J = 44 %).
Gwazdauskas et al. (1975) also found no
significant difference in conception rate due to
genotypic variation of cows. However, the
conception rate was higher in L×RC crossbred
cows (66%) than that of L×HF crossbred cows
(63%), where the conception rate was 65% in local
cows (Figure 1). But, Rao et al. (1992) observed
higher conception rate of local cows than other
genotypic groups. Besides this, Marongiu et al.

Animal selection and management: A total of 800
local (L), 800 local×Holstein-Frisian (L×HF) and
800 local×Red Chittagong (L×RC) crossbred cows
of 2-5 years aged were selected where the RC
crossbred cows were emphasized for this study.
Red Chittagong cattle are a well established variety
in Bangladesh. Feeding and management of the
experimental animals were uniform throughout the
year. Animals were vaccinated from project
facilities against anthrax, foot and mouth disease
(FMD), black quarter (BQ) and hemorrhagic
septicemia (HS). All of them were also
administrated deworming drug orally using bolus
containing Tetramisole hydrochloride (2000 mg)
and Oxyclozanide (1200 mg) per 100−150 kg body
weight. In traditional feeding system cows were
grazed in the field and supplied 5−6 kg straw daily
at evening. In improved feeding system cows were
grazed in the field and supplied ready feed (a
mixture of rice polish, wheat bran, broken rice and

105

J. Sci. Technol. (Dinajpur) 13(2015): 104-111
(2002) reported that conception rate was
significantly (P<0.01) higher in Sarda cows (95%)
than Charolasis×Sarda cows (57%). In practices, it
is difficult to find out the effect of cow’s genotype
on their fertility. Environmental and management
conditions those might have more influence on
fertility.

Genotypes of bull did not have significant effect on
the conception rate of cows (Irramain and Owasoyo
1980; Hardin et al. 1982; Raju and Rao 1982;
Bujarbaruah et al. 1982; Djimde and Weniger
1984). The conception rate of cows is influenced
by the quality and quantity of semen, which vary
according to different breeds of bulls as well as
their feeding, management, etc. Akhter et al.
(2013) reported that different genetic groups of bull
have significant effect on sperm motility, sperm
concentration and normal spermatozoa percentage,
whereas non-significant effects were found on the
traits like volume, live-dead spermatozoa and pH
of the semen.

Photo 1. The common scenarios of char area
Photo 2. Cattle grazing with tradional and improve feeding

Effect of bull genotypes on conception rate in RC
crossbred cows: The Effect of bull genotypes on
first service conception rate is in RC crossbred
cows are shown in Figure 2. Conception rate was
significantly (p<0.05) higher in the cows
inseminated naturally by local bull (73%) than the
cows inseminated (AI) by the semen of L×HF
crossbred bull (61%). The cows showed moderate
conception rate inseminated naturally by L×RC
crossbred bull (66%). Finland Central Association
of AI Societies (1978) found difference in
conception rate of cows for various genotypes of
bull. They reported that 60 days non-return rate to
first insemination were 66.8% for Ayrshire, 73.4%
for Finish, 70.7% for Friesian, 69.2% for Charolias,
67.4% for Hereford and 62.8% for Aberdeen
Angus. However, Miah et al. (2004) observed no
significant difference in first service conception
rate among the cows inseminated by the semen
collected from the bull of different genotypes.

Effect of semen quality on conception rate: To
maximize conception rate, high quality semen must
be placed in the cow’s reproductive tract. Semen
quality at the time of breeding is dependent on the
quality of semen, storage conditions, thawing
procedures and handling techniques. Effect of bull
semen supplied by different institutions on first
service conception rate in RC crossbred (L×RC)
cows is shown in Figure 3. First service conception
rate was higher in the cows inseminated by using
the semen supplied by DLS as compared to the
semen supplied by Ejab (p<0.05), even though the
semen of BRAC (p>0.05). The variations in
conception rate were actually due to the ultimate
variability of semen quality which were depends on
bull genotype, semen collection technique,
processing, preservation, heat detection, experience
of AI technicians, etc. (Randy et al. 2004). When

106

Miah et al./ Conception rate at first service in dairy cattle of char area

Conception rate (%)

semen is purchased from reputable organizations,
quality of semen must be assured by strict quality
control procedures. There are many factors
associated with the quantity and quality of semen
output of which normal sperm morphology is one
of the most important considerations. The quality
of semen in relation to fertility is determined by the
morphological features of spermatozoa, percentage
of live spermatozoa concentration and motility of
spermatozoa and the ejaculated volume. The length
and breadth of sperm cell add to the quality in
respect of fertilizing capacity. According to Kumar
et al. (1977), conception rate was significantly corelated with sperm head shape. It was reported that
total sperm per ejaculate increased with age of the
bull up to 7.5 years and then decreased (Amann
and Linde-Forsberg 1974). The normal sperm of
farm animals are about 50-60µ long and are similar
in appearance and size (Hafez 1970). The study on
measurement of spermatozoa also may help in
selecting males for breeding purposes by observing
the spermatozoa shape, size, etc. When semen is
purchased from reputable organizations, quality at
the time of purchase is usually assured by strict
quality control procedures employed by the seller.
However, semen purchased from other sources may
be of lower quality due to improper handling and
(or) storage and should be considered as a possible
cause of low conception rates. When conception
rate is lower than expected, owner-inseminators
should review on-farm storage conditions, handling
procedures and thawing techniques. Short-cuts or
bad habits can damage semen and lower its
fertility. Farmers who use professional Al
technicians from reputable organizations usually
have fewer concerns about semen quality being a
major cause of low conception rate.

increases both milk production and weight gain as
a result of increased capacity of feed utilization. It
is a convenient means of improving livestock
productivity and improving the return on
investment in livestock, without the necessity of
having access to a live crossbred bull, which are
difficult to access on the chars.

Conception rate (%)
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Figure 2. Effect of bull genotypes on conception
rate in RC crossbred (L×RC) cows. Each bar with
error bar represents Mean ± SEM value. Without a
common lower case letter on error bars indicate
significant differences (p<0.05) among the groups
The first service conception rate was affected by
season of breeding the cows. The first service
conception rate was 45, 51, 59 and 66% in the
cows were inseminated in the summer, rainy,
winter and spring season, respectively. Conception
rate was higher in the cows inseminated in spring
season than the cows were inseminated specially in
summer season (p<0.05) as well as in rainy and
winter seasons (p>0.05). Lowest conception rate
was in the cows were inseminated in summer
season. This result is agreement with the report of
Miah et al. (2004), they observed higher (53.07%)
conception rate in the cows which were
inseminated in spring than the cows were
inseminated in summer (37.89%) and winter
(39.42%). Alam and Ghosh (1988) reported that
conception rate of the cows significantly differed in
different seasons. The seasonal variations in
conception rate of cattle are not only due to the
effect of seasons alone but also many other factors
including influence of bulls (Sexena and Tripathi
1986) may be involved. Seasonal variation in
conception rate might be due to possible changes in
nutrition, environmental temperature, and climate
and photoperiod. The conception rate of cows
markedly reduced when a higher environmental
temperature prevails for two days before
insemination to 4-6 days after insemination
(Gwazdauskas et al. 1975). Higher temperature and
relative humidity (Zakari et al. 1981), and poor
management affect the fertility of cattle. Therefore,
on the basis of all consideration, it may be
concluded that spring is the best season for highest
conception rate of cows having suitable ambient
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80
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Figure 1. Effect of cow genotypes on conception
rate. Each bar with error bar represents Mean ±
SEM value. Differences were not significant
(p>0.05) among the groups.
Effect of breeding season on conception rate in
RC crossbred cows: Effects of breeding season on
conception rate of cows are presented in Figure 4.
Throughout the world, AI is widely used as a
breeding tool. AI raises productivity of cattle
through improving their genetic potentiality, which
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temperature and humidity in Bangladesh with
satisfactory level of available feedstuffs.

that the conception rate in zero to 3rd parity of
cows are almost higher than that of subsequent
parities.

Conception rate (%)

Effect of experience of AI technician on
conception rate: The first service conception rates
achieved by the AI technicians having variable
experiences are shown in Figure 5. The first service
conception rate was significantly varied (p<0.05)
on the experience of AI technicians. While the
average conception rates were 56, 67, 68% in the
cows inseminated by the AI technicians has 1-2, 23 and 3-5 years experience, respectively. The first
service conception rate was significantly higher in
the cows inseminated by the AI technicians having
3-5 years than that of the cows inseminated by the
AI technicians having 1-2 years experience. There
was a highest conception rate achieved by the AI
technicians having 3-5 years experience, and the
lowest was achieved by the AI technicians who
have experience only for 1-2 years. Although there
are no recent publications on the reasons for intertechnicians variability in conception rates. Visser et
al. (1988) attributed 19% of the explained variation
in conception rate to the individual AI technicians.
De Kruif (1978) and Barth (1993) cited personal
qualities or personal problems as possible reasons
for differences in performance between individual
AI technicians.

65
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60
59
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a
ab
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BRAC

Ejab

Different semen producing source

Figure 3. Effect of bull semen supplied by
different companies on conception rate in RC
crossbred (L×RC) cows.
Effect of improved feeding on conception rate in
RC cows: Effect of improved feeding on first
service conception rate in RC crossbred cows was
presented in Figure 7. Conception rate was
significantly increased by dietary improvement.
Higher conception rate was observed in the cows
were under improved feeding system (61%) than
the cows were under traditional feeding system
(52%). This result is in agreement with the very
recent result demonstrated by Siddique (2014).
They also found that supplementation of improve
diet increased the conception rate in the cows as
compared to the cows supplied traditional diet.
Improved diet maintains at least good body
condition score that may have greater effect on first
service conception rate. Dairy cattle can tolerate a
fairly wide range of nutrient intakes for a short time
without suffering poor reproduction. Serious
deficiencies of individual nutrients for an extended
period can impair reproduction. Nutrition is an
important component of a sound reproduction
program. Feeding programs can’t correct poor
reproductive performance caused by poor
management (Randy et al. 2004).

Effect of age on conception rate in RC crossbred
cows: Effect of age on conception rate in RC
crossbred cows is shown in Figure 6. Conception
rates at first service were significantly differed by
the influence of age of the cows. The conception
rate was significantly (p<0.05) higher in the cows
were 2.5−3.0 years old (68 %) than the cows were
4.5−5.0 years old (54%). The conception rate was
moderate to higher in the cows of 2.0−2.4 years old
(61%). Smith (1982) stated that conception rate is
generally lower in older cows. In a Virginia study
the conception rate remained constant (50%)
during the first 3 lactations (Nebel et al. 1989).
Mufti et al. (2010) found that conception rate was
19.4% higher in 1st delivered RC cows than that of
the older RC cows attained the 4th or more parities.
Conception rate was generally lower in older cows.
Conception rate of heifers and cows delivered 1, 2,
3 and 4 calves were 64.52, 72.73, 64.86, 60 and
53.33%, respectively and differed significantly.
Miah et al. (2004) observed that the first service
conception rate was increased up to 2nd parity and
then decreased up to last parity (5th parity). Bhagat
and Gokhale (1999) also reported similar results
that conception rate increased gradually from the
1st parity to the 4th parity and then decreased in the
subsequent parities. Xu Fengxum (1997) observed
higher conception rate in 1st, 2nd and 3rd parities
than in the later parities. Biochard and Manfredi
(1994) reported that the conception rate in 1st
parity of cows was highest (54%) and the lowest in
7th parity of cows (38%). So, it may be concluded

Effect of deworming on conception rate in RC
crossbred cows: Effect of deworming on
conception rate in RC crossbred cows is
demonstrated in Figure 8. The average conception
rates were observed 73.8 and 66.7% in the cows
administrated
and
without
administrated
deworming drug. The greater (p<0.05) conception
rate was achieved in the cows administrated
deworming drug than the cows were not
administrated any deworming drug. Internal
parasites can cause significant production losses in
cattle, resulting in substantial economic losses for
owners. Often, parasite losses are subclinical and
unnoticed but severe infestations can cause disease
and even death. Subclinical production losses
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caused by internal parasites include reduced milk
production, reduced weaning, body weights,

Conception rate (%)

Conception rate (%)
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0

delayed puberty and decreased fertility in
replacement heifers, reduced conception rate in
mature cows (James 2012). The major threat to
cattle health and performance comes from internal
parasitic nematodes (worms), especially those
found
in
the
stomach
and
intestines
(gastrointestinal parasites). Pasture management is
a critical component of effective parasite control.
Cattle production relies on the efficient use of
grazing for cost-effective weight gains; however,
grazing exposes young cattle to large numbers of
parasite larvae if pasture parasite contamination
isn’t controlled. Most of the internal parasites of
cattle are found in the abomasum (true stomach) or
small intestine (James 2012).
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Figure 4. Effect of different breeding season on
conception rate in RC crossbred (L×RC) cows.
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Effect of vaccination on conception rate in RC
crossbred cows: Effect of vaccination on
conception rate in RC crossbred cows was shown
in Figure 9. The average conception rates were
observed 75.2 and 68.8% in the vaccinated cows
and unvaccinated cows. The greater (p<0.05)
conception rate was achieved in the cows
vaccinated against different common diseases than
the cows were not vaccinated. Near about 90%
farmers’ vaccinated the cattle regularly schedule
wise but 10% farmers’ not maintain schedule of
vaccination. Due to irregular vaccination program
the incidence of diseases were high. Any one of
many diseases may significantly reduce the
reproductive performance (Banerjee 2004). Values
bearing different letters within a column differ
significantly (P< 0.05).

a
ab

Not deworming

Figure 8. Effect of deworming on conception rate
in RCC crossbred (L×RCC) cows.

Figure 5. Effect of experience of AI technician on
conception rate in RC crossbred (L×RC) cows.
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Figure 6. Effect of age on conception rate in RC
crossbred (L×RC) cows.
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Figure 7. Effect of improved feeding on
conception rate in RC crossbred (L×RC) cows.
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Figure 9. Effect of vaccination on conception rate
in Red Ctg crossbred (RC×L) cows.
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Biochard D and Manfredi E. 1994. Genetic analysis
of conception rate in French Holstein cattle.
Acta Agriculturae Scandinavica Section AAnimal Science 44: 138–145.

CONCLUSION
Most of the cows of char areas are indigenous and
crossbred with high levels of genetic dilution, poor
nutrition, weak herd health and poor management.
So, improving the fertility of their cows would be
an important step in increasing the returns from
cattle breeding program. Therefore, the study may
suggest that to achieve the satisfactory conception
rate in char areas, the farmers should inseminate
their cows during spring season with experience AI
technician by using good quality semen. They may
choose to rear RC cows or their crossbreds. They
should provide concentrate feed at least a minimum
amount and have to practice of regular vaccination
and deworming to their cattle.
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