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  INTRODUCTION 
The present cattle population of Bangladesh is 24.17 mil-
lion (DLS, 2009). More than 80 percent of this cattle popu-
lation is indigenous and rests of them are purebreds and 
crossbreds of different exotic breeds (Friesian, Jersey and 
Shahiwal) cattle, which is contributing a major share of 
livestock sub-sector and playing multi-functional roles 
(supply of milk, meat, skin, manure, carting etc.) in the 
subsistence production system of Bangladesh. Although the 
cattle population is large, however the present livestock 
industry can support less than 20% of national requirements 
of milk, meat and their value added products. Low genetic 

potential along with low nutrition and other management 
limitations is the key factor for the low productivity of 
these cattle. Generally, the Deshi cattle produce only 1.5 
liter milk per day (Hossain et al. 2002) and the temperate 
and tropical crossbred produces 3 to 5 liter milk per day per 
cow (Khan et al. 2005). Moreover, the demand of livestock 
products is increasing with the population growth and 
socio-economic changes. However, the productivity of live-
stock is not increasing for meeting the requirements of the 
country (Huque et al. 2011). In this circumstance, devel-
opment of specialized cattle breeds for milk and meat pro-
duction is an emergent issue in Bangladesh. For pro-
grammed breeding, it is essential to bring all the animals 

 

The study was conducted to know the effect of flushed feeding on estrus synchronization and conception 
rate of Holstein  Local crossbred cow’s after using the GnRH (fertagyl) and PGF2α hormone. As a repre-
sentative sample 20 Holstein  Local crossbred cows were chosen from Chittagong Cantonment Military 
Dairy Farm in Bangladesh and the experimental work was carried out for 60 days. Ten cows were flushed 
with high energy feed (10.5 mega Joule metabolisable energy/kg feed dry matter) and considered as treated 
group and 10 cows was allowed for normal feeding. Both the control and treated group cows were injected 
intramuscularly by the GnRH and PGF2α hormone. After injection of these hormones, 100% cows from 
both groups showed estrus. Fixed time artificial insemination (AI) was done and the cows were diagnosed 
in pregnancy after 60 days of AI. It was observed that 20% cows were conceived after AI from control 
group, but treated group cows showed more conception / pregnancy rate (40%). After using the hormones, 
age of the cow did not influences for estrus synchronization, but for conception rate it was observed that 
younger cows showed more than older one.
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reproductive cycle (estrus) at a same time. The available 
option for inducing heat is estrus synchronization (Diaz et 
al. 2005). Estrus synchronization is the manipulation of the 
reproductive process so that females can be bred with nor-
mal fertility during a short, predefined interval (Troxel and 
Whitworth, 2007). It reduces or some cases eliminate labor 
for detecting heat and allow the breeder / producers for 
scheduled breeding. Uniform calf cropping can be possible 
utilizing synchrony of estrus. It is enabling more cows to be 
artificially inseminated using genetically superior bulls. The 
length of the breeding season can be reduced by success-
fully utilizing of estrus synchronization. For synchroniza-
tion of estrus, there are some protocols involving the use of 
gonadotropin releasing hormone (GnRH) and Prostaglandin 
PGF2 are used in dairy cattle. After using these hormones 
Whisnant et al. (1999) observed the conception and preg-
nancy rates averaged 34.9 and 34.9%; and 37.7 and 19.8%, 
respectively. Synchronization treatments with the combina-
tion different hormones (GnRH, Prostaglandin PGF2) for 
manipulation of follicular development and estrus are more 
effective than a single one (Pursley et al. 1995).  

Although the information on estrus synchronization and 
followed by artificial insemination are abundant in litera-
ture (e.g. Pursley et al. 1995; DeJarnette et al. 2004; Troxel 
and Whitworth, 2007) for developed countries, but in some 
developing countries, including Bangladesh the use of hor-
mones for estrus synchronization are very limited. There-
fore, the present study was undertaken with the objectives 
(i) to know the effect of flushed feeding on estrus synchro-
nization and conception rate of Holstein  Local crossbred 
cow’s after using the GnRH and PGF2α hormone; (ii) to 
study the effect of age on conception rate of flushed Hol-
stein  Local crossbred cows after using the hormones. 

 

  MATERIALS AND METHODS 
The research program was conducted at Military Dairy 
Farm of Chittagong Cantonment in Bangladesh and the 
duration of the experiment was 60 days.  
 
Animal and experimental design 
In this experiment, the effect of short term (two weeks) 
flushed feeding on estrus synchronization and conception 

rates of crossbred cows (50% L  50% F) after using the 
GnRH (fertagyl) and Prostaglandin F2α (Dinoprost) hor-

mone. A representative sample of 20 Holstein  Local 
crossbred (50 to 62.5% exotic blood levels) cows of 2 and 3 
lactations were chosen based on their production perform-
ance, physical appearance, pedigree record, body condition 
score, health condition (no diseased, no ovarian cysts pre-
sent) and good reported fertility.  

The age, body weight of cows for hormonal treatment, 
and days after calving to hormone administration of se-
lected cows were presented in Table 1.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The age of the selected cows was between 50-72 months. 

The 20 selected cows were divided into two groups: control 
and treatment groups, each group having ten cows. Control 
group provided only hormonal treatment with normal ration 
(Table 2) of the farm and treatment group provided nutri-
tional flushing (extra 01 kg concentrate and ad libitum fod-
der, having 10.5 MJ metabolisable energy per kg feed dry 
matter) for two weeks before hormonal treatment. After 
hormonal treatment the cows of the treatment group were 
provided normal ration as given in the control group. Green 
grasses were provided ad libitum throughout the period 
including flushing period.   

Table 1 Age and live weight of the experimental cows 
Days of hormonal 

treatment after 
calving 

Body weight (kg) at 
day of hormonal 

treatment 

Age in 
month 

Cow no  

Control group 

1 63 135 314 

2 58 133 262 

3 58 130 222 

4 73 127 314 

5 61 126 251 

6 62 124 255 

7 61 101 256 

8 59 109 262 

9 57 108 275 

10 58 117 253 

Treatment group 

11 52 168 235 

12 58 163 240 

13 60 163 262 

14 61 113 257 

15 55 105 259 

16 56 116 280 

17 59 107 296 

18 60 124 278 

19 61 113 256 

20 55 106 265 

All cows were treated with anti-helmintics before the 
start of this experiment to control the parasitic infestation. 
The experimental cows were maintained install feeding 
system. 
 
Effect of flushed feeding on estrus synchronization and 
conception rate  
Each cow was intramuscularly injected with gonadotopin 
releasing hormone (GnRH) analogue (Fertagy l) manufac-
tured by Intervet, according to the instructions provided by 
the manufacturer in a dose of 250 μg on day 1 and 10 mg 
Prostaglandin F2α (Dinoprost) on day 8 followed by 250 μg 
GnRH analogue after 48 hours on day 10 was adminis-
trated.  
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At the end of day 10 the cow exhibits sexual desire by 
valleys frequently and accepting the males to mount on her; 
furthermore the vaginal and cervical mucus was visible and 
hanging from the vulva or wrapped around the tail.  

 
 
 
 
 
 
 
 
 

 
In the early morning of day 11 (during 12-18 hour of 

heat) the first AI was done with frozen thawed semen col-
lected from Central Cattle Breeding Station (CCBS), Savar, 
Dhaka then after 12 hour 2nd AI was done. The cow was 
observed for return of heat and pregnancy (conception) was 
diagnosed after 60 days of AI through rectal palpation. The 
hormonal schedule is shown as: 
 
 
 
 
 
 
 
Effect of age on estrus synchronization and conception 
rate  
The estrus and conception rate of flushing Holstein × Local 
crossbred cows were recorded according to the age of the 
cows to know the age effect on estrus synchronization and 
conception rate.  
 
Statistical analysis 
Results were expressed as the percentage and data was ana-
lyzed using the SPSS software (Version 11.5; SPSS Inc., 
Chicago, IL, USA). Least significant different (lsd) test was 
done for comparison the significant means difference at 5% 
level of significance (Steel et al. 1997). 
 

  RESULTS AND DISCUSSION 
Effect of flushed feeding on estrus synchronization and 
conception rate 
The effect of hormones (GnRH and PGF2α) on flushed 
feeding crossbred (Holstein × Local) cows for exhibition of 
estrus are presented in Table 3. Table 3 indicated that both 
groups (control and treated) cows exhibited 100% heat after 
administration of hormones (250 μg GnRH+10 mg Pros-
taglandin F2α+250 μg GnRH).  

The cows were provided nutritional flushing for two 
weeks and body weight of cows was increased 25 to 35 kg 
per animal in the flushed group during the experimental 
period. Çoyan et al. (2003) obtained similar results (100% 
cows showed heat) with the current study.  

Table 2 Ration for the experimental cows 
 Groups 
 
 
 
 
 
 

However, Diaz et al. (2005) observed the estrus synchro-
nization of Brown Swiss and Holstein cows after adminis-

tering prostaglandin F2 (PGF2), they observed 61.10% 
Brown Swiss and 50.8% Holstein exhibited estrus; this 
finding was lower than the present study. Moreover, the 
estrus of Holstein was reported 65% by DeJarnette et al. 
(2004) and DeJarnette and Marshall (2003) found 63.3% 
after administration of combined hormones and these find-
ings were also lower than the current study. This higher 
percentage of estrus in the current study might be due to the 
effect combined hormone use (GnRH+prostaglandin F2α), 
double dose of GnRH and also the effect of management, 
body conditions of the cow. The success of synchronization 
programs depends on overall herd management, including 
nutrition, health, breeding and reproductive programs and 
the level of hormone administration (Macmillian, 2010; 
Cavalieri et al. 2004; Dailey et al. 1983). The effect of 
flushing on conception rate following estrus synchroniza-
tion is shown in Table 4.  

 
 
 
 
 
 
 
 
 

 
 

Table 4 indicated that administration of hormones (250 
μg GnRH+10 mg prostaglandin F2α+250 μg fertagyl) fol-
lowing flush feeding (15 days) increases the conception rate 
of cows. The obtained result on conception rate in the cur-
rent study after hormonal treatment was 40% for Holstein 
 Local genotypes for flushed group, which was similar 
with the result of DeJarnette and Marshall (2003), who ob-
served 41% concept rate for Holstein cows in their experi-
ment. However, Diaz et al. (2005) and Pursley et al. (1997) 
obtained 51.6% and 46.3% conception rate for Holstein 

Ingredients 
Ingredients 

(%) Control 
Treated 

(Flushed)  

Rice bran 15 

Wheat bran 40 

Maize crush 20 

Khesari crush 10 

Soybean meal 12 

Oyster meal 02 

Salt 01 

3.5 kg 
concentrate, 25 
kg green grass, 
1 kg molasses 
per cow per 

day 

4.5 kg 
concentrate, ad 
libitum green 
grass and 1 kg 
molasses per 
cow per day 

Table 3 Effect of hormones (GnRH and progtandin PGF2α) on flushed 
feeding cows for exhibits estrus 

Cows Number Heat exhibition 

Control 10 10 

Treatment 10 10 

Sign of heat 
shown (%) 

100 100 

Table 4 Effect of flushing on conception rate following estrus synchro-
nization with GnRH and Prostaglandin F α 2

Conception (%) 
No of 
cows 

At first heat 
followed by 
fixed AI (%) 

At second heat 
naturally observed after 

21 days of first heat 

Cows group 

Control 10 2 (20) 2 (20) 

Treatment 10 4 (40) 4 (40) 

Level of 
significance 

 * * 

* (P<0.05). 
AI: artificial insemination. 
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cows followed by prostaglandin F2 injection. On the other 
hand Hiers et al. (2003) observed 63% cows in estrus of 
Bos indicus × Bos taurus using gonadotropin-releasing 
hormone plus prostaglandin F2α in combination with 
melengestrol acetate. The lower conception rate of the cur-
rent study might be due to the late insemination, inaccura-
cies of estrus detection, poor semen quality, badly per-
formed insemination procedure and also the effect of geno-
type × environment interaction. Troxel and Whitworth, 
(2007) and Troxel (2008) reported the highest conception 
rate to AI has been noted 4 to 12 hours after on the onset of 
standing heat. Furthermore, Mgongo et al. (2009) reported 
that administration of PGF2α prior to AI improved concep-
tion/pregnancy rate. 
 
Effect of age on estrus synchronization and conception 
rate  
All the cows showed heat after hormonal (250 μg 
GnRH+10 mg Prostaglandin F2α+250 μg GnRH) treatment 
irrespective of age, therefore it can be noted that the age of 
the cows hasn't affected on estrus synchronization, hence 
only the effect of age on pregnancy (conception rate) was 
presented in the current study. The effect of age on concep-
tion rate of flushed crossbred (HolsteinLocal) cows are 
presented in Table 5.  
 
 
 
 
 
 
 
 
 
 

From table 5, it was observed that for both the treated 
and control groups the conception rate was higher in 
younger cows than older one. However, Ferdousi and Khan 
(2013) observed that older cows i.e. 9 years old Holstein  
Local cows showed a higher conception rate than the 
younger cows. This difference might be due to the effect of 
flushed feed and age in the current study. Coach (2010) 
found that the nutrition has the positive effect on concep-
tion rate. (Troxel and Whitworth, 2007) reported that the 
duration of postpartum anestrus averages 20 days longer for 
first-calf heifers than mature cows. 

 

  CONCLUSION 
It can be concluded that the cows exhibit estrus 100% after 
administrating the combination of GnRH and prostaglandin 
F2α hormone. The conception rate after 1st time artificial 

insemination and 2nd time artificial insemination for the 
flushed feed group was higher than the control group. Age 
does no influence for inducing heat, but the conception rate 
was affected.  

Estrous synchronization can be a useful tool in the repro-
ductive management of a cow herd. However, if proper 
levels of nutrition, body condition and health are not main-
tained, the program is likely to be fall. Estrus synchroniza-
tion and AI is essential to develop the cattle population as 
well as to increase productivity of milk and meat. In the 
current study there were some limitations: small sample 
size, short experimental period, funds and availability of 
hormones. However, a further intensive study with more 
sample size is recommended before use the method for es-
trus synchronization in a large dairy herd. 
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