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Assessment of the post partum Reproductive Performance
of the Icelandic Dairy Cow During a 3 Year Period

By J. Eldon and Th. Olafsson

Eldon, J. and Th. Olafsson: Assessment of the post partum reproductive perfor-
mance of the Icelandic dairy cow during a 3 year period. Acta vet. scand. 1988, 29,
385-392. - The time of ovulation, artificial insemination (Al), conception and
conception rate were studied in 412 Icelandic dairy cows from 2 different areas du-
ring a period of 3 years. To assess these parameters the progesterone level was
measured in sequential samples of milk and the status of the genital organs evalua-
ted by monthly rectal palpations. The time and number of Al was recorded and
the conception rate calculated and compared with the other parameters. Further-
more, the length of the calving interval and gestation period were determined. The
effects of year, season, area, age, herd and parity on these parameters were eva-
luated.

The overall mean for the time of first post partum ovulation was 42 days and va-
ried from 29 to 49 days between herds. This is a considerably longer time than re-
corded for many other breeds of dairy cows. The effects of season, area and herd
were significant for the time of first post partum ovulation.

The overall time of first post partum Al and conception were 74 days and 97 days,
respectively. In spite of late onset of ovarian activity in Icelandic dairy cows, these
two pararmeters are comparable to those of other breeds of cattle. The effects of
season, parity and herd were significant for these two parameters.

The conception rate to first post partum Al was 59% and the number of Al per
conception was 1.6. The time of conception correlated closely (r = 0.5) with the ti-
me of first post partum Al, but the conception rate to first Al increased and the
number of Al per conception decreased with increasing time of first post partum
Al

The calving interval was 382 days and the gestation period was 287 days.

cattle; ovulation; Al; conception.

Introduction

The knowledge concerning the post partum
reproductive performance of dairy cows has
increased considerably during the last deca-
de. Janson (1980) and Larsson et al. (1984)
described the fertility traits of Swedish dairy
cattle. Reimers et al. (1985) described the
management factors affecting the reproduc-
tive performance of dairy cows in the Nor-
theastern United States and Dobson & Ka-
monpatana (1986) wrote a comrehensive re-
view on the female cattle reproduction.

Earlier study of the Icelandic dairy cow sug-
gested that the time from calving to first post
partum ovulation was longer than in cows of
other breeds (Eldon et al. 1985).

The objective of this study was to follow up
this finding and to give more information
about the post partum reproductive perfor-
mance of the Icelandic dairy cow.

Materials and methods

The post partum reproductive status of 412
Icelandic dairy cows was studied over a 3
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year period, after the total of 739 calvings.
The cows came from 9 herds in two areas.
Area 1 (Eyjafjordur) in northern Iceland
and area 2 (Skeid) in southern Iceland.
Three methods of approach were used. First,
progesterone was assayed in systemically
sampled milk to establish the status of the
physiological activity of the post partum
ovary. Second, the dates and number of Al
were documented. Third, the physical status
of the reproductive organs and pregnancy
were followed by rectal palpation. This ap-
proach gave the approximate time of the
first post partum ovulation, which is the
fundamental physiological factor in the post
partum reproductive status of the dairy cow.
The time of conception and the conception
rate were established. The results were cate-
gorized into years, seasons, areas, herds, age
groups and individual animals and evaluated
in context with these categories.

Milk samples for progesterone profiles were
collected every 5th day from day 10 post par-
tum until first post partum Al. Milk samples
were also taken at the time of Al. Progeste-
rone was assayed in the fat free part by a ra-
dioimmunoassay technique using tritiated
progesterone and charcoal as described by
Oltner & Edgvist (1980, 1981).

The time and number of Al was recorded.
The genital organs were palpated once a
month to evaluate the status of post partum
recovery of the uterus and ovaries and to
confirm pregnancy.

The animals, environment, management,
sampling and progesterone assay method
were described in detail by Eldon & Olafsson
(1986).

Statistical analysis of data was carried out
using the one-way analysis of variance and
correlation tests of the SPSS-X software on
a Vax 750 computer.
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Results

The overall means, standard deviations, mi-
nimum and maximum values for the time of
first post partum ovulation, first artificial
insemination and conception are shown in
Table 1. The total conception rate to first
post partum artificial insemination was 59%
and the number of inseminations per con-
ception was 1.6.

Table 1. Overall means (x), standard deviations

(SD), minimum (min) and maximum (max) values

for the number of days from calving to first post par-

tum ovulation (Ov), artificial insemination (Al) and
conception (Co).

Ov Al Co
n 739 716 699
X 42 74 97
SD 26 24 42
min 10 25 34
max 247 247 265

The mean number of days between calvings
was 382 (SD = 48 days) and the mean num-
ber of days from conception to calving was
287 days (SD = 8 days).

There was a statistically significant positive
correlation between the time of first post
partum ovulation, first post partum Al and
conception (Table 2).

Table 2. Correlation coefficients (r) and levels of

significance (ls) for the correlations between the

number of days from calving to first post partum

ovulation (Ov), first post partum artificial insemina-
tion (Al) and conception (Co).

Ov Al
r Is r Is

Al 0.4 s -
Co 0.2 g 0.5 *EE

Levels of significance: *** = (p<0.001).
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Year

The time of first post partum ovulation and
conception did not vary between the years of
observation whereas a significant difference
was noted for the time of first post partum
Al (Table 3). The time (mean) of first post
partum ovulation varied from 40 to 43 days
with year (Table 4). The time of first post
partum Al was 72 days for the 1st and 2nd
year but increased to 77 days in the 3rd year
(Table 4). The time of conception was 98
days for the first 2 years but decreased to 94
days during the 3rd year (Table 4).

Table 3. Levels of significance from the one-way
analysis of variance tests. Ov = ovulation, Al = ar-
tificial insemination, Co = conception.

Category

Source of

variation Ov Al Co
Year ns * ns
Season LE : wRE L2 2]
Area b ns ns
Parity ns ** **
Herdll EE ] Lt T
Herd 1 ns * ns
Herd 2 ns b **
Herd 3 ns  *** =
Herd 4 ns ** ns
Herd 5 » ns A
He]-d 6 EE 2] * L
Herd 7 b ns ns
Herd 8 ns * ns
Herd 9 ns ns ns
Ketosis * * ns

Levels of significance: ns = not significant

(p>0.05), * = (p<0.05), ** = (p<0.01), *** =
(p<0.001).

* The levels of significance between all herds and for
each herd compared to the values of the rest of the
herds, within each area, combined.

Table 4. The mean values (x) and standard devia-

tions (SD) for the number of days from calving to

first post partum ovulation (Ov), first post partum

artificial insemination (AI) and to conception (Co).

The values are divided by year, season, area, herd,
parity and ketosis.

Time of
First post partum
Ov Al Co
x (SD) x (SD) x (SD)
(Number of days)
Year
Year 1 (n=245) 40(22) 72(22) 98 (42)
Year 2 (n=248) 4329 T72(24) 98 (44)
Year 3 (n=246) 4227 77(25) 94 (39)
Season
Autumn
Sept.-nov.
(n=197) 33(30) 78(24) 105 (47)
Winter
Des.-Feb.
(n=161) 50(28) 76(25) 104 (42)
Spring
Mar.-May
(n=236) 50 (200  72(21) 90 (35)
Summer
Jun.-Aug.
(n=145) 3IL(17)  67(295) 87 (39)
Area
Area 1 (n=404) 45127 73 (29 96 (44)
Area 2 (n=335) 38(24) 74(24) 97 (39)
Herd
Herd 1 (n=86) 47(24) T79(24) 99 (43)
Herd 2 (n=189) 43(24) 63(17) 86 (41)
Herd 3 (n=121) 42(36) 81(27) 105 (46)
Herd 4 (n=108) 47 (21) 67 (21) 92 (41)
Herd 5 (n=41) 45 (25) 81(24) 115(48)
Herd 6 (n=289) 29(18) 78(19) 87 (28)
Herd 7 (n=57) 49 (31) 71(28)  94(38)
Herd 8 (n=66) 36 (22) 68 (26) 99 (44)
Herd 9 (n=82) 38(20) 74(23) 101 (40)
Parity
Primiparous
(n=198) 40 (31)  78(25) 104 (41)
Multiparous
(n=541) 42(24) 72(23) 94 (41)
Ketosis
Cows with
ketosis (n=41) 41 (25)  78(23) 97 (45)
Cows without
ketosis (n=698) 38(30)  73(24) 94 (44)
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The conception rate to first post partum Al
increased from 54% in the 1st year to 65% in
the 3rd and the number of Al per conception
decreased from 1.7 to 1.5 during the same
period (Table 5).

Table 5. The conception rate (%) to first post par-
tum Al (a) and the number of Al per conception (b).

Year

1 2 3 Total
Areal 1
a 55 51 64 57
b 1.6 1.7 1.5 1.6
Area 2
a 52 66 65 61
b 1.9 1.5 1.6 1.7
Both areas
combined
a 54 57 65 59
b 1.7 1.6 1.5 1.6
Primiparous cows
a - - - 59
b - - - 1.6
Multiparous cows
a - - - 60
b - - - 1.6
Season

A significant seasonal difference was obser-
ved for the time of first post partum ovula-
tion, Al and conception (Table 3). The time
of first post partum ovulation increased
from 33 days in the autumn to 50 days in the
winter and spring and decreased again in
summer to 31 days (Table 4).

The time of first post partum Al decreased
from 78 days in the autumn to 67 days in the
summer and the time of conception decrea-
sed from 105 days in the autumn to 87 days
in the summer (Table 4).

The correlation coefficient (r) for the corre-
lation between the time of first post partum
Al and conception categorized by season
was 0.95 (p <0.001).
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Area

There was a significant geographical diffe-
rence in the time of first post partum ovula-
tion but not in the time of first post partum
Al or conception (Table 3). The time of first
post partum ovulation for area 1 and 2 was
45 and 38 days, respectively. The time of
first post partum Al was 73 and 74 days and
the time of conception was 96 and 97 days
for area 1 and 2, respectively (Table 4).

The conception rate to first post partum Al
was 57% and 61% and the numbers of inse-
minations per conception were 1.7 and 1.6
for the two areas (Table 5).

In area 1, 22% of the cows were inseminated
at the time of first post partum ovulation (x
= 64, SD = 17 days post partum) and 64%
conceived. In area 2, 12% of the cows were
inseminated at the time of first post partum
ovulation (x = 65, SD = 26 days post par-
tum) and 53% conceived.

In area 1, 8% of the cows had high progeste-
rone levels in the milk at the time of Al as
compared with 4% in area 2.

Herd

The total effect of herd was significant for
the time of first post partum ovulation, first
post partum Al and conception (Table 3).
The range of mean values for the time of
first post partum ovulation varied from 29
to 49 days between herds (Table 4), and each
of 3 herds were significantly different from
the other herds combined (Table 3).

The range of mean values for the time of
first post partum Al varied from 63 to 81
days between herds (Table 4), and each of six
herds were significantly different from the
other herds combined (Table 3).

The range of mean values for the time of
conception varied from 86 to 115 days be-
tween herds (Table 4), and each of 4 herds
differed significantly from the other herds
combined (Table 3).
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The conception rate to first post partum Al
varied from 51 to 65% and 48 to 83% be-
tween herds in area 1 and 2 respectively. The
number of Al per conception varied from
1.5 to 1.7 and 1.2 to 1.9 between herds in
area 1 and 2, respectively.

The correlation coefficients (r) between con-
ception rate and number of Al per concep-
tion and between the conception rate to first
post partum Al and time of conception were
0.90 and 0.42, respectively (p <0.001). The-
re was a positive correlation between the ti-
me of first post partum Al and the concep-
tion rate to that insemination (r = 0.2 (p
<0.01)).

Animal

The time of first post partum ovulation was
significantly correlated within animal (r =
0.5, p <0.001), whereas the time of first
post partum Al, conception and the number
of Al showed no significant correlation. The
mean variation for the time of gestation for
each cow was 7 days (SD = 8 days).

Age and parity

The mean age of the cows decreased and the
percentage of primiparous cows increased
between years (Table 6). Age did not correla-
te significantly with the time of first post
partum ovulation or conception, r = 0.06, -

Table 6. Number (n) and age (x, mean number of

years; SD, standard deviation) of cows in years and

number of primiparous cows (%), divided by years
and areas.

Year Area
1 2 3 1 2

n 256 268 256 426 354
X 5.0 5.1 4.7 5.3 4.3
SD 2.5 2.7 2.3 2.8 2.0
Number of

primiparous

cows (%) 22 24 25 20 27

0.04, respectively. Age correlated signifi-
cantly with the time of first post partum Al,
r = -0.11 (p <0.01).

Parity did not have a significant effect on the
time of first post partum ovulation though
primiparous cows ovulated slightly sooner
after calving than did multiparous cows (Ta-
bles 3 and 4). The effect of parity was signifi-
cant for the time of first post partum Al and
conception (Tables 3 and 4). The time of
first post partum Al and the time of concep-
tion were significantly longer in primiparous
than multiparous cows (Tables 3 and 4). The
conception rate to first post partum Al was
59% and 60% for primiparous and multipa-
rous cows, respectively and the number of
Al per conception was 1.6 for both groups
(Table 5).

Ketosis

Cows with clinical ketosis (ketone bodies in
blood >10 mmol/l) ovulated significantly
later than cows with low levels of ketone bo-
dies in their blood (Tables 3 and 4). These
cows were also inseminated (first post par-
tum Al) significantly later, however, day of
conception was not changed (Tables 3 and
4).

Discussion

Our results show that the first post partum
ovulation occurs considerably later in the
Icelandic dairy cow, than described for va-
rious other breeds of dairy cows (King et al.
1976, Bulman & Lamming 1978, Mather et
al. 1978, Larsson et al. 1984, Haraszti et al.
1985). In spite of this relatively late onset of
ovarian activity, the rate and time of concep-
tion is comparable to that observed in other
breeds (Janson 1980, Larsson et al. 1984).
As the effect of year on the time of first post
partum ovulation was not significant, it ap-
pears that a physiological function like the
onset of ovarian activity after calving is, on
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the whole, stable for a large group of ani-
mals over a long time period. The effect of
year on the time of conception was not signi-
ficant although the conception rate to first
post partum Al increased from 54% to 65%
from the 1st to the 3rd year and the number
of Al per conception decreased accordingly.
A possible explanation for this is an increase
in the time of first post partum Al from the
1st to the 3rd year.

Seasons obviously play a part in the time of
onset of ovarian activity after calving. The
time of first post partum ovulation increased
from autumn to winter and decreased from
spring to summer. A plausible explanation
for these changes are: i) variable nutritional
(energy) levels in different seasons; ii) seaso-
nal changes in the length of sunlight and of
gonadotropin secretion; iii) seasonal diffe-
rences in physical exercises and social beha-
vior (Bulman & Lamming 1978, Butler et al.
1981, McNatty et al. 1984, Montgomery et
al. 1985). The seasonal changes in the time
of conception correlated closely with the
changes in the time of first post partum Al.
The time of conception increased with in-
creasing time of first post partum Al. This is
emphasized in the close total correlation of
the time of first post partum ovulation with
the time of corception. These correlations
clearly indicate the importance of the time of
the first post partum ovulation as the funda-
mental physiological factor governing the
post partum reproductive performance of
the dairy cow. The seasonal changes in the ti-
me of first post partum Al reflect the at-
tempt of the farmer to control the time
(month) of calving.

There was a significant geographical diffe-
rence in the time of first post partum ovula-
tion but not for the time of Al or concep-
tion. Cows in area 2 had a shorter time to
first post partum ovulation, higher concep-
tion rate to first post partum Al and lower

Acta vet. scand. vol. 29 no. 34 - 1988

percentage of luteal phase inseminations
than area 1.

The cows that were inseminated at the time
of first oestrus, had a higher conception rate
than the average rate found for cows in area
1. Conception to Al prior to any size in pro-
gesterone is in contradiction with the conclu-
sions of Butler et al. (1981) who stated that
the first post partum increase in plasma pro-
gesterone was due to follicular luteinization
rather than to ovulation. This finding is also
in contradiction with Duby et al. (1985) who
found that CL removed after first ovulation
(<25 days post partum) were smaller and
contained fewer live cells than those obtai-
ned after subsequent ovulations and the de-
velopment and maintenance of that CL was
therefore impeded. The apparent contradic-
tions of our results with these findings are
probably because our cows that were insemi-
nated during first post partum ovulation we-
re inseminated 65 days post partum, on the
average, and conception rate increased with
increasing time from calving to first Al pro-
bably because the incidence of »short cycle«
decreases with increasing time from calving
to first ovulation (Britt 1975, Kindahl et al.
1982, Larsson et al. 1984).

The significant variation found between her-
ds in the time of first post partum ovulation,
Al and conception are most plausibly explai-
ned by differences in the management of the
herds although environmental and even gen-
etic factors cannot be ruled out (King et al.
1976, Janson 1980, Coleman et al. 1985,
Reimers et al. 1985). The number of herds
that were each significantly different from
other herds combined varied between para-
meters. One herd (herd 6) was significantly
different from the rest of the herds in the ti-
me of first post partum ovulation, Al and
conception. This herd had the shortest time
to first post partum ovulation, had the hig-
hest conception rate and the fewest number
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of Al per conception. The herd that had the
shortest time to first post partum Al (herd 2)
also had the shortest time to conception.
This herd had low conception rate to first
post partum Al (51%) and a high number of
inseminations per conception (1.7). Cole-
man et al. (1985) reported that the interval
from calving to first service was a major de-
terminant of calving interval. In spite of lo-
wer conception rate, early Al is clearly ad-
vantageous. The significant correlation
found within animal in the time of first post
partum ovulation indicates a genetic effect
on the ovarian activity. This genetic effect
makes it feasible to breed for early post par-
tum ovarian activity.

Age did not seem to have much effect on the
reproductive parameters studied, as a signi-
ficant negative correlation with age was only
found for the time of first post partum Al.
This significance is reflected in the correla-
tion of parity with the time of first post par-
tum AI and conception. Our findings agree
with those of Bulman & Lamming (1978)
and Larsson et al. (1984) who reported that
onset of post partum ovarian cyclicity varied
insignificantly with age and parity. Rosen-
berg et al. (1977), on the other hand, found
that primiparous cows ovulated significantly
later after calving than did multiparous
cows, and Coleman et al. (1985) reported
that poor reproductive performance increa-
sed with age. The mean number of days bet-
ween calvings was 382 days. This value is
close to the findings of Svavarsson & Jén-
mundsson (1985) who reported an average
value of 385.4 days for 112.000 Icelandic
dairy cows. The mean length of gestation
was 287 days which is the same as reported
for Charollais and South Devon cattle (Noa-
kes 1986).

Ketosis had a significant delaying effect on
the time of first post partum ovulation and
therefore had a delaying effect on the time of

first post partum Al. This effect was not ref-
lected in delayed time of conception.

The effects of season and herd had the grea-
test influence on the time of first post par-
tum ovulation, Al and conception. The time
of first post partum Al affected the time of
conception more than did the conception ra-
te to first AI. This effect is reflected
throughout the results.
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Sammanfattning

Bestdmning av postpartumperiodens reproduktions-
status hos islindska mjolkkor under 3 drs period.
Tiden fér ovulation, konstgjord inseminering (ai),
konception och konceptionsfrekvens undersoktes
hos 412 islindska mjolkkor fran tva olika omriden
under 3 ars tid. For att fi fram dessa parametrar be-
stimdes progesteronnivdn i mjolkprover och
genitalorganens kondition manadsvis med rektalpal-
pation. Tidpunkten fér och antal ai registrerades och
konceptions- frekvensen jaimférdes med andra para-
metrar. Dessutom bestimdes lingden av kalvnings-
intervallet och driktighetstiden. Effekten av ar, ars-
tid, omrade, alder, besittning och paritet blev utviir-
derat.

Medeltalet for tiden for den férsta ovulationen efter
partus var 42 dagar och varierade fran 29 till 49 dagar
mellan besittningar. Detta dr betydligt lingre tid en
vad som rapporterats fér manga andra raser av
mjolkkor. Effekterna av drstid, omrade och besiitt-
ning var signifikant fér tidpunkten fér den férsta
ovulationen efter partus.

Medeltiden fér forsta ai och konception efter partus
var 74 respektive 97 dagar. Aven om Aggstocksakti-
viteten borjar sent hos isldndska mjolkkor 4r dessa
tva parametrar jimnférbara med de frin andra raser
av mjolkkor. Effekterna av arstid, paritet och be-
sidttning var signifikanta for dessa tvi parametrar.
Konceptionsfrekvensen och férsta ai efter partus var
59% och antal ai per konception var 1.6.
Konceptionstid korrelerade med férsta ai efter par-
tus (r =0.5), men konceptionsfrekvensen med férsta
ai okade och antal ai per konception minskade med
okad tid till forsta ai efter partus. Kalvningsinterval-
let var 382 dagar och bérdstiden var 287 dagar.

(Received February 16, 1988).

Reprints may be requested from: Jén Eldon, Institute for Experimental Pathology, P. O. Box 8540, Is-128

Reykjavik, Iceland.





