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Reproductive performance of synchronised lactating dairy cows 

Z.Z. KU, J.R. BURTON, L.J. BURTON AND K.L. MACMILLAN’ 

Livestock Improvement Corporation Ltd, Private Bag 3016, Hamilton, New Zealand. 

ABSTRACT 

The objective of this trial was to evaluate the reproductive performance of lactating dairy cows following oestrous synchronisation with 
a combination of progesterone, oestradiol and prostaglandin. Cycling cows in 11 herds were randomly divided, with restriction to age, calving 
date, condition score and breed, into synchronised (n-1349) and control (n=1332) groups. Those in the synchronised group were each treated 
with an EM&BREED” UDR@ device and a CJDIROL@capsule for 8 days, with an injection of an analogue of prostaglandin FW, 2 days 
priortoCIDRmmoval.Controlcows wereleftuntreated.Comparedtothecontrolcows,thoseinthesynchronisedgroup hadalowerconception 
rate to the fmt round of AB (52.9% vs. 64.3%), a lower conception rate to all AB matings (53.2% vs. 63.9%), an increased number of AB 
services per pregnancy to AB (2.0 vs. 1.6), and an increased percentage of empty cows (7.3% vs. 5.1%). There was no difference between 
synchronisedandcontrolgroupsinthepercentageofcowspregnanttoAB (81.8% vs. 85.5%)orinthemeanclayofconception(20vs.21 days). 
The oestrous synchronisation regime tested in this study caused a reduction in fertility. This negated some of the potential gains from using 
such a treatment programme. 

Keywords: Oestrous synchronisation, conception rate, fertility, lactating dairy cows. 

INTRODUCTION 

Reproductive performance of dairy cows affects dairy 
production efficiency by influencing milk yield per day of 
herd life, number of replacements Produced per cow and 
culling practices (Esslemont & Peeler, 1993). A high repro- 
ductive perfotmance is especially important for seasonal dairy 
herds, like the majority of herds in New Zealand, where 
mating and calving are restricted to a limited Period of the 
year. The ability to synchronise onset of oestrus, and hence the 
time of breeding and calving, offers potential economic and 
management benefits to dairy farmers by increasing the usage 
of proven bulls, advancing the mean calving date and reducing 
the percentage of empty cows at the end ofthe mating season. 
Recent research effort in New Zealand aims to develop syn- 
chronisation programmes that are suitable for lactating dairy 
cows (Macmillan & Peterson, 1993). The present study was 
conducted to evaluate one synchronisation programme that 
involved a combination of progesterone, oestradiol and 
pxostaglandin F,,. 

MATERIALS AND METHODS 

Animals and treatments 
The experiment was conducted using 2681 cycling cows 

in 11 herds throughout New Zealand (Table 1). Cycling cows 
were identified either by cestrous detection using the tailpaint 
technique (Macmillan et al., 1988), or by rectal palpation for 
the presence of a palpable corpus luteurn (CL) on the ovary on 
Day -11 (Day 0 = the planned AB start date). The cycling cows 
in each herd were randomly divided into control and synchro- 
nised groups balanced for age, date of calving, condition 
score, and breed. 

On Day -10, cows in the synchronised group were each 
treated with a new EAZI-BREEDW CJDR@ cattle device 

containing 1.9 g of progesterone and a CIDIROL@ capsule 
containing 10 mg oestradiol benzoate (WerAg, Hamilton, 
New Zealand). On Day -4 (i.e. 6 Days after CJDR device 
insertion), cows in the synchronised group were injected 
intramuscularly with 2 ml of a prostaglandin F, agonist 
(Estrumate, Smith Kline Beecham, New Zealand) to induce 
luteolysis. CIDR devices were removed on Day -2 (8 days 
after insertion). Control cows were left untreated. 

Cows were inseminated on a daily basis after being 
detected in oestrus using the tailpaint-mddle detection system 
throughout the AB period. On Day 16 (i.e. 16 days after the 
start of AB), any cow in either the control or synchronised 
group that had not been inseminated was examined by a 
veterinarian for presence of CL. Every anoestrous cow, irre- 
spective of its original group, was treated with a new CIDR 
device and a CIDIROL capsule. The remaining cows in the 
synchronised group that had a palpable CL on the ovary, but 
had not been detected in oestrus and therefore had not been 
inseminated, were injected with prostaglandin, while those in 
the control group were left untreated. Synchronised cows that 
were inseminated during days 0 to 11 each had a previously 
used ClDR device inserted on Day 16 to resynchronise their 
returns to service. All CIDR devices were removed on Day 21, 
with the anoestrous animals being also treated with 400 IU 
eCG (Pregnecol, Pastural Consultancy NZ Ltd, New Zealand) 
at the time of CIDR removal. The same retreatment and 
resynchronization regime from Days 16 to 21 was repeated 
during Days 39 to 44. Natural mating started on Day 49 and 
dates of natural matings were recorded. Pregnancy status was 
diagnosed by rectal palpation 42 days from the end of AB and 
natural mating, respectively. 

Statistica l analysis 
Binomial and multinomial data, such as conception rate, 

pregnancy rate, empty rate and number of inseminations per 
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pregnancy, were analysed using the CATMOD procedure of 
SAS (SAS Institute Inc., 1989). All remaining analyses were 
performed using the GLM procedure of SAS. 

RESULTS 

The number of cows, conception rate to the first round 
of AR matings, conception rate to all AB matings, percentage 
of cows pregnant to AB (pregnancy rate to AR), empty rate, 
number of AB services per pregnancy to AR, and mean day 
of conception from the start of AB for cows diagnosed as 
pregnant to either AB or natural mating are listed in Table 1. 
The conception rates of synchronised cows to both the first 
round and all AB matings were significantly (P < 0.001) 
lower than those of control cows. This resulted in a significant 
(P < 0.001) increase in the number of inseminations required 
to achieve a successful pregnancy in the synchronised cows 
as compared to the control cows. However, the pregnancy 
rate to AB did not differ (P > 0.05) between synchronised and 
control cows. The oestrous synchronisation treatment ad- 
vanced the mean date of conception by about 1 day relative 
to the control cows (P > 0.05). 

DISCUSSIONS 

Progestogens have been successfully used for synchro- 
nising cestrus in cattle and other species for decades (Jochle, 
1993). However, fertility of cows to the synchronised oestrous 
cycle following long (>lO days) progestogen treatment is 
reduced as compared to that of unsynchronised control cows 
(Odde, 1990; Jiichle, 1993; Macmillan & Peterson, 1993). It 
has recently been shown that the reduction in fertility after 
prolonged progestogen treatment may be due to persistence 
of the dominant follicle in the absence of a functional CL 
(Stock&Fortune, 1993;SavioetaL, 1993).Thishasprompted 
the suggestion that a synchronisation programme that com- 
bines a shorter (c 10 days) period of progestogen treatment 
and an injection of a lute&tic dose of prostaglandin shortly 
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prior to or at the time of termination of the progestogen 
treatment should overcome the fertility problem. While some 
studies have reported satisfactory fertility after such synchro- 
nisation treatments especially in heifers (Ji)chle, 1993; 
Macmillan &Peterson, 1993), the effect of oestrous synchro- 
nisation on fertility of lactating dairy cows has not been 
critically evaluated. The present study clearly demonstrated 
that the oestrous synchronisation programme used in this trial 
was associated with a 10% reduction in conception rate. The 
reasons for this reduction in fertility are not known and could 
partly be due to persistence of the dominant follicle in cows 
that were in the late stages of their cycles when the synchro- 
nisation treatment was initiated. Despite this reduction in 
conception rate, the pregnancy rate at the end of the AB 
period was only 3.7% lower for the synchronised group than 
for the control group. The reduction in fertility of synchro- 
nised cows was compensated for by more mating opportuni- 
ties within the 7-week AB period compared to control cows. 

In conclusion, the present study showed that the oestrous 
synchronisation regime tested in this study was associated 
with a reduction in fertility. This negated potential gains from 
using this treatment, which was designed to increase the 
percentage of cows pregnant to AR, reduce the number of 
empty cows, eliminate induction and to advance and concen- 
trate calving in lactating dairy cows. The management ben- 
efits of using oestrous synchronisation have not been analysed 
in the present study. 

ACKNOWLEGDMENTS 

This trial was a collaborative project jointly funded by 
Livestock Improvement Corporation Ltd, Dairy Research 
Corporation Ltd, InterAg and the Large Herds Association. 
The participating herd owners and their attending veterinarians 
are gratefully acknowledged for their tremendous support 
and cooperation which were essential for the successful 
completion of this trial. 

TABLE 1: Conception rate to the first round of AB (CR-l), conception rate to all AR matings (CR-AB), pregnancy rate to AB (PR-AB), empty rate (ER), 
number of AE services per pregnancy to AB (ALPmg) and mean day of conception from the start of AB (MD(X) for synchronised (S) and control (C) cows 
in individual herds 

No of cows CR-l CR-AB 

s c s c s c 

Herd 1 70 66 61.4 78.8 61.6 74.4 

Herd 2 51 49 56.9 65.3 52.6 66.7 

Herd 3 81 81 51.9 61.7 53.9 625 

Herd 4 46 46 47.8 60.9 53.4 56.3 

Herd 5 58 53 58.6 69.8 59.3 65.7 

Herd 6 222 217 52.7 69.6 52.3 67.7 

Herd 7 224 222 52.2 65.6 52.0 63.2 

Herd 8 148 156 53.4 65.6 52.7 67.5 

Herd9 172 164 51.7 62.8 52.5 63.0 

Herd 10 129 136 51.2 47.8 51.0 51.4 

Herd 11 148 142 51.4 64.1 53.0 65.2 

overall 1349 1332 52.9 64.3 53.2 63.9 

s-c NA -11.4 *** -10.7 *** 

* P < 0.05, *** P c 0.001 between synchronised and control cows 

PR-AB ER Amg 
s c s c s c s c 

87.1 87.9 1.4 0.0 1.8 1.4 18.7 20.5 

78.4 85.7 7.8 0.0 1.9 1.5 17.5 22.6 

85.2 80.2 3.7 8.6 2.0 1.7 20.2 20.8 

84.8 78.3 8.7 6.5 2.0 1.8 15.6 22.8 

87.9 86.8 1.7 3.8 1.8 1.5 19.1 21.2 

82.4 90.8 8.1 2.8 2.0 1.5 19.3 20.4 

79.5 86.0 12.1 7.2 2.0 1.6 18.5 18.9 

80.4 85.3 8.8 7.1 2.0 1.5 19.3 19.7 

77.9 84.1 5.8 4.9 2.1 1.8 23.3 21.4 

82.2 81.6 5.4 6.6 2.0 2.0 22.5 26.1 

83.1 85.9 6.8 4.2 1.9 1.6 20.2 22.0 

81.8 85.5 7.3 5.1 2.0 1.6 19.9 21.2 

-3.7 2.2 * 0.3 *** -1.3 
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