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SUMMARY

In a flock of isolated anoestrous ewes, the introduction of rams can induce 

oestrous cycles. This technique known as the ‘ram effect’ is a cornerstone of the 

‘clean, green and ethical’ management of ovine reproduction. However the 

response of ewes to the ‘ram effect’ is highly variable among and even within 

breeds thus undermining its usefulness. The aim of our experiment was to 

determine the effectiveness of the ‘ram effect’ at different times of anoestrus in 

seasonal (Vendéen and Charollais breeds) and less seasonal (Ile-de-France and 

F1, Ile-de-France X Romanov) breeds of sheep. Romanov rams were introduced 

to anoestrous ewes at the beginning (the date when the proportion of the flock 

showing spontaneous ovulation fell below 50%), the middle (4-6 weeks after 

the start of anoestrous) or the end (the date when the proportion of the flock 

showing spontaneous ovulation rose above 25%) of anoestrus. We followed the 

ovarian responses to the ‘ram effect’ by measuring plasma concentration of 

progesterone 11 days after the introduction of rams in different breeds in 

different locations. In the Vendéen breed, the response to the ram effect varied 

from 3% to 73% with the poorest response in the middle and the best response 

at the end, of anoestrus. Unexpectedly the response of the Charollais breed in 

mid-anoestrus was better than in the Vendéen breed reaching 60 to 63% in 

terms of fertility. In the Ile-de-France breed and the F1s, the response varied 

between 65 and 80% at the beginning of anoestrus and between 89 % and 100% 

in the Ile-de-France breed in mid-anoestrus and the end of anoestrus.  The ‘ram 

effect’ appears to be more effective regardless of breed, at the end of anoestrus 

and can be used effectively to advance the breeding season by about a month. In 

less seasonal breeds, the ‘ram effect’ is also effective at the beginning and 

middle of anoestrus. But in the more seasonal breeds the response appears to be 

variable especially in mid-anoestrus. The response was very poor in the 

Vendéen breed and a little better in the Charollais breed. More studies are 

needed to understand these differences. Contrary to the literature, there was no 
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evidence in this study, of a link between the proportion of ewes ovulating 

spontaneously and the effectiveness of the ‘ram effect’.
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INTRODUCTION

Sheep are seasonal breeders with alternating sexual and anoestrous seasons 

(Rosa and Bryant, 2003). In many farming systems the breeding of ewes in 

anoestrus is lucrative but requires hormonal treatments. European consumers 

now want products including sheep meat, that are ‘clean, green and ethical’ a 

slogan that implies the complete avoidance of hormones to stimulate 

reproduction (Martin et al, 2004; Martin and Kadokawa, 2006). The ‘ram effect’ 

is a technique for stimulating reproduction in ewes during the non-breeding 

season that meets ‘clean, green and ethical’ criteria because it does not require 

the use of hormones. Indeed the introduction of a ram into an isolated flock of 

anoestrous ewes induces ‘silent’ ovulations in most ewes about 48 hours later. 

In a proportion of ewes this ovulation is followed by a normal oestrous cycle 

and a second ovulation with oestrus 17-19 days later. In others, the first corpus 

luteum regresses after 6-7 days after which the ewes often ovulate again without 

showing oestrus (silent ovulation). The second ovulation is invariably followed 

by a normal oestrous cycle and a third ovulation with oestrus around 25 days 

after ram introduction. Thus the pattern of sexual behaviour following the ‘ram 

effect’ shows two peaks depending on short cycles (Oldham et al, 1978). 

Finally, some ewes may not respond at all to the ‘ram effect’. Within a flock, 

there is marked variability in the response to the ‘ram effect’. A factor 

contributing to this variability is said to be depth of anoestrus or the proportion 

of ewes with spontaneous ovulations. The higher this proportion the shallower 

the depth of anoestrus (Thimonier et al, 2000). A correlation between the depth 

of anoestrus and the response to the ‘ram effect’ was reported by Lindsay and 

Signoret (1980) but their conclusion was questioned by Tournadre et al (2002). 

A second factor contributing to the high variability is genotype; animals from 

seasonal breeds respond to the ‘ram effect’ only if they are close to the breeding 

season while less seasonal breeds respond throughout anoestrus (Martin et al, 

1986). The aim of our investigation was to understand the roles of depth of 

anoestrus and genotype in the response to the ‘ram effect’. To do this we tested 

the effectiveness of the ‘ram effect’ at different times in anoestrus on highly 

seasonal (Vendéen and Charollais) and less seasonal breeds (Ile-de-France and 

F1 Ile-de-France × Romanov crossbred).

MATERIAL AND METHODS

Animals

We used ewes from two highly seasonal breeds (Vendéen and Charollais) 

and two less seasonal breeds (Ile-de-France, F1 crossbred Ile-de-France X 
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Romanov). They were obtained from experimental flocks at INRA Nouzilly, 

CIIRPO Le Mourier or from commercial farms. The experiments were 

performed under natural photoperiod during the anestrous season. Before use in 

an experiment the ewes were first confirmed as anoestrus by a pattern of 

persistently low (<1ng/mL) concentrations of progesterone (P4) in plasma that 

indicated an absence of functional corpora lutea. Plasma concentrations of 

progesterone were assayed by an ELISA method as described by Canépa et al 

(2008). Using this data we were able to select anoestrous females (i.e. ewes with 

low concentrations of progesterone over at least 15 days before the introduction 

of rams) for our experiments and to calculate the percentage of females in the 

flock with spontaneous ovulations, reflecting the depth of anoestrus.

Table 1. Characteristics of ewes (breed, age, number), period of anoestrus and origin of 

the different flocks in Experiment A.

Breed Age n

Period of 

anoestrus

Flock

32 beginning

64 middle
2-7

44 end

CIIRPO Le Mourier

7 20 beginning

3-7 30 middle

S
e
a
s
o

n
a
l
 
B

r
e
e
d

Vendéen

3-7 17 end

INRA Nouzilly

3-5 40 beginning

4-8 10 middle

3-7 16 end

20 beginning

10 middle

Ile-de-France

1.5-2

15 end

INRA Nouzilly

L
e
s
s
 
S

e
a
s
o

n
a
l
 
B

r
e
e
d

s

F1 (Ile-de-France ×

Romanov)

2-5 40 beginning CIIRPO Le Mourier

Experiment A

We used adult Vendéen ewes, F1 crossbred Ile-de-France X Romanov and 

young and adult Ile-de-France females from experimental flock, all details are 

summarized in Table 1. Romanov rams equipped with harnesses were placed 

with the ewes for 11 days. On day 11, a blood sample was taken for 

progesterone analysis to determine the proportion of ewes that had become 

cyclic in response to the introduction of rams (P4>1ng/ml). For the Vendéen 

and Ile-de-France breeds, this experiment was repeated 3 times using different 

animals, at the beginning, middle and end of anoestrus. The phases of anoestrus 

were defined as follows: the beginning was the date when the proportion of 
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spontaneous ovulating ewes fell below 50%, the middle was 6 weeks after the 

beginning and the end was the date when the proportion of spontaneous 

ovulating ewes rose above 25%. 

Experiment B

Charollais ewes from 2 to 7 year of age were used. Charollais rams were 

introduced to the ewes in mid-anoestrus and remained for 45 days. The 

experiment was replicated on commercial farms in Creuse (France) (Flock 1: 

n=60; Flock 2: n=72; ratio 1:20). Mating and lambing data were recorded, 

fertility and prolificacy and the lambing spread were calculated and analyzed.

Statistical Analysis

Statistical comparisons of proportions were carried out using Fisher’s exact 

test and correlations between the proportion of spontaneous ovulation and the 

response to the ram effect were analyzed with the Spearman rank correlation 

test.

RESULTS

Experiment A

All the results are summarized in Table 2.

In Vendéen ewes (Flock 1), the percentages of females becoming cyclic 

after the introduction of ram were 39%, 3% and 73% for the beginning, middle 

and end of anoestrus respectively, and the corresponding values for flock 2 were 

40%, 40% and 70% (Table 2). Flock 2 had a higher proportion of females 

responding to the ‘ram effect’ in mid-anoestrus than Flock 1 (p=0.003). In 

Flock 1, the proportion responding was lower at the beginning and middle of 

anoestrus than at the end (p=0.034 and p<0.001); and at mid-anoestrus than at 

the beginning (p<0.001). In Flock 2, there were no significant differences 

among the periods of anoestrus.

In Ile-de-France ewes, the percentage of females becoming cyclic after ram 

introduction was 30%, 70% and 90% respectively at the beginning, middle and 

end of anoestrus for young females and 80%, 90% and 100% for adult females. 

In young females, the proportion of response was lower at the beginning than at 

the end of anoestrus (p=0.020). In adult females, there were no significant 

differences among the periods of anoestrus. Adult females tended to have a 

higher response to the ‘ram effect’ than young ewes at the beginning of 

anoestrus (p=0.070). In the F1 ewes, the percentage of females becoming cyclic 

after ram introduction was between 65 and 80% at the beginning of anoestrus. 

There was a significant difference between the proportion of females 

responding to the ram effect in adult Ile-de-France and in Vendéen ewes from 

Flock 1 at mid-anoestrus (p<0.001). At the beginning and the end of anoestrus 

the greater response of the Ile-de-France ewes just failed to reach significance 

(p=0.055 and p=0.089).
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Table 2. Characteristics of the response of Mouton Vendéen, Ile-de-France and F1 Ile-

de-France × Romanov ewes to ram introduction in experiment A 

Breeds Type

Period of 

anoestrus

% 

spontaneous 

ovulation

No of 

anoestrous 

ewes

% cyclic           

on D11

beginning 44 18 39 
bc

middle 5 61 3 
ac

*
Flock1

end 25 33 73

beginning 50 10 40

middle 10 10 40S
e
a
s
o

n
a
l
 
b

r
e
e
d

Vendéen

Flock2

end 29 10 70

beginning 15 10 30 
c

middle 0 10 70
Young

end 33 10 90

beginning 43 10 80

middle 0 10 90

Ile-de-France

Adult

end 25 10 100

20 80

L
e
s
s
 
s
e
a
s
o

n
a
l
 
b

r
e
e
d

s

F1 (Ile-de-France × Romanov) beginning 47

20 65

Flock 1: CIIRPO Le Mourier; Flock 2: INRA Nouzilly. 

* significantly different from flock 2.

a significantly different from the beginning of anoestrus in a same flock.

b significantly different from mid-anoestrus in a same flock.

c significantly different from the end of anoestrus in a same flock (Fisher exact Test, p<0.05).

Experiment B

In Charollais ewes, the proportion of ewes with spontaneous ovulation, 

their fertility and prolificacy were 27%, 0.63 and 1.26 for Flock 1 and 28%, 

0.60 and 1.56 for Flock 2. The spread of lambing in Flock 2 is illustrated in 

Figure1 and is characteristic of a response to the ram effect. Indeed, two waves 

of lambing were observed, the first between 161 and 168 days after mating 

(corresponding to females having had a normal cycle at ram introduction) and 

the second between 169 and 176 days (corresponding to females having had a 

short cycle followed by a normal cycle). 87% of females in this experiment 

lambed over 2 weeks.

Relation between spontaneous ovulation and response to the ram effect

In Vendéen and Ile-de-France ewes, there were no significant correlations 

between the proportion of females in the flock that were ovulating 

spontaneously and the response to the ‘ram effect’ (p>0.05; Figure2). 



A. Chanvallon et al.78

0

1

2

3

4

5

6

7

1
4

8

1
5

0

1
5

2

1
5

4

1
5

6

1
5

8

1
6

0

1
6

2

1
6

4

1
6

6

1
6

8

1
7

0

1
7

2

1
7

4

1
7

6

1
7

8

1
8

0

1
8

2

1
8

4

1
8

6

1
8

8

1
9

0

1
9

2

1
9

4

1
9

6

N
u

m
b

e
r

 
o

f
 
l
a

m
b

i
n

g
 

f
e

m
a

l
e

s

Delay Mating - Lambing

1

st

wave 2

nd

wave

Figure 1. Spread of lambing in anoestrous Charollais females from Flock 2.

The delay mating – lambing represents the delay between the day of ram introduction 

and the day of lambing. Two waves of lambing were defined and were characteristics of 

a response to the ram effect. The first wave was between 161 and 168 days after mating, 

which correspond to females exhibiting a normal cycle at ram introduction (the duration 

of gestation was estimated around 145 days). The second wave was between 169 and 

176 days, which correspond to females exhibiting a short cycle followed by a normal 

cycle at ram introduction.
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Figure 2. Correlation between the proportion of females having spontaneous ovulations 

in the flock and the response to the ram effect in Vendéen (A) and in Ile-de-France (B) 

ewes.

DISCUSSION

Seasonal breeds

The results in Vendéen ewes showed that the ram effect was more effective 

at the end of anoestrus and suggest that it can be used to advance the breeding 

season as previously described for other breeds (Cushwa et al, 1992; for review: 

Martin et al, 1986; Rosa and Bryant, 2002). At the beginning of anoestrus, the 

responses observed (39 and 40%) were greater than expected and suggest that 

the ‘ram effect’ can permit to lengthen the breeding season in this breed. The 

ability to mate ewes in March, at the beginning of anoestrus is attractive to 

European farmers because it allows them to have lambs for sale at the end of 

autumn or the onset of winter and to capture the lucrative Christmas market. 
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This can be achieved using hormones but this is expensive and not a “clean, 

green” technology (Martin et al, 2004). The ram effect is an alternative, and 

additional research is needed identify the most suitable genotypes and to 

improve the response. For example, repeated exposure to castrate rams at the 

end of the breeding season will stimulate females to allow mating with good 

fertility and prolificacy in March. The response to the ram effect was repeatable 

between flocks except in the middle of anoestrus where the response was very 

low in Flock 1 compared to Flock 2. This difference highlights the variability of 

response often observed in seasonal breeds.

The results in Charollais ewes showed that the ram effect was able to 

improve the synchronisation of lambing dates within a flock and thus simplify 

the work of farmers. This experiment established that fertility and prolificacy in 

the middle of anoestrus were reasonable and higher than expected. This may be 

associated with the high proportion of ewes that had spontaneous ovulation at 

this time of the year (27-28%). In contrast the Vendéen ewes had a much lower 

proportion of ewes with spontaneous ovulation (5-10%) in mid-anoestrus. The 

pattern of seasonality and/or the sensitivity of the breeds to environmental cues 

may be different between these breeds and more investigations are needed to 

check these speculations.

Less seasonal breeds

The results from the Ile-de-France ewes showed that as previously reported, 

the ram effect tended to be more effective in adult compared to young ewes. 

Indeed Thimonier et al (2000) found that 98% of adult Barbarine ewes ovulated 

in response to the ram effect compared to only 74% of young females, this 

difference being significant. Taken together, these data suggest a critical role of 

previous sexual experience. In F1 females, the ram effect was effective at the 

beginning of anoestrus. In adult Ile-de-France females the response was high 

throughout anoestrus. The ram effect was clearly effective in these less seasonal 

breeds as previously described (Martin et al, 1986).

Relation between spontaneous ovulation and response to the ram effect

We found no correlation between the proportion of females in the flock that 

were ovulating spontaneously and the response to the ‘ram effect’. These data 

do not agree with the published literature on the subject. Lindsay and Signoret 

(1980) found a positive correlation between the proportion of spontaneous 

ovulations and the response to the ‘ram effect’ but this finding was based on 

numerous studies using mainly the non-seasonal, Merinos breed. In a seasonal 

breed, the Limousine, it was reported that the proportion of spontaneous 

ovulations in a flock was not a great predictor of response to the ‘ram effect’ 

(Tournadre et al, 2002). We suggest that these differences are due to the 

different patterns of seasonality of the breeds tested. However, other studies on 

a range of breeds are needed to determine if the proportion of spontaneous 

ovulation can predict the response to the ‘ram effect’ in all breeds.



A. Chanvallon et al.80

CONCLUSIONS

The ram effect appears to be more effective regardless of breed at the end 

of anoestrus and can be used effectively to advance the breeding season by 

about a month. In less seasonal breeds, the ram effect was also effective at the 

beginning and middle of anoestrus. However, in the more seasonal breeds the 

response to the ‘ram effect’ was variable especially in mid-anoestrus. Contrary 

to published literature (Lindsay and Signoret, 1980; Martin et al, 1986), we 

found no evidence of a link between the proportion of ewes ovulating 

spontaneously and the effectiveness of the ‘ram effect’.
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