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Abstract

METODIEV, N., E. RAICHEVA and I. RALCHEV, 2010. Influence of the salt-free – salt diet and the ram
effect on main reproductive traits of ewes from Synthetic Population Bulgarian Milk.
Bulg. J. Agric. Sci., 16: 788-793

The aim of this work was to study the effect of combined treatment of the salt free-salt diet and ram effect on
main reproductive traits of ewes in different ages from the Synthetic Population Bulgarian Milk at the beginning
of breeding season. The experiment was carried out with 107 ewes (in that number 26 maidens). The experimen-
tal ewes were at different age (between 1.5 and 6.0 years old) and respectively at different lactations (1-st, 2-nd,
3-rd and more), with middle weight 55-65 kg and body score estimation – 2.5-3.5.  The ewes were divided in 4
groups according the range of lactation: I – maiden (1.5 years old); II-ewes at 1-st lactation; III - ewes at 2-nd
lactation; IV- ewes at 3-rd and more lactation. Salt-free-salt diet was applied by the next scheme: first was salt-
free diet, which continued 17 days. After that the ewes were put in salt conditions during 9 days (the salt lick were
returned and in the concentrated forage was put salt (NaCl) in dose 20 g per ewe per day). The first day of salt
diet coincided with the first day, in which ewes contacted with rams. Up to the beginning of breeding campaign,
the rams were raised apart from ewes, in neighbor barn in the distance of 15 m. The ewes in estrus were
detected by teasers once daily (1 teaser for 50 ewes) during 29 days. The ewes in estrus were inseminated
according breeding plan artificially, vagino-cervically, with non-diluted semen. The parameters, that were studied,
were: time of manifested estrus (at days) after the beginning of breeding campaign, fertility (at first estrus) and
fecundity. 89.70% of the ewes were manifested estrus in the framework of 20 days as it was observed 2 surges
– between day 1 and day 9 and between day 15 and day 20, after the beginning the breeding campaign. These
results could be explained as a result of the ram effect and salt-free-salt diet and their synergic effect. The
general fertility of the flock was 77. 00% and the fecundity was 127.27%.
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Introduction

The synchronization of fertilities and births of ewes
are main elements of the reproductive management in
sheep-breeding. To achieve this, it is necessary 80-
90% of the ewes from the flock to be fertilized in the
frames of 3 or 4 weeks (21-28 days).

The methods of estrus synchronization can be clas-
sified as natural (non-hormonal) and pharmacological
(hormonal) (Bankov et al., 1989; Tyankov et al., 2000;
Wildeus, 2000; Danko, 2003). The pharmacological
methods are more effective, however more expen-
sive (Danko, 2003).

Non-pharmacological methods are less effective,
cheaper and easy to apply in practice. Non-pharma-
cological methods are alternative to the conventional
methods of estrus synchronization, an important issue
in today’s consumer – driven climate (Martin et al.,
2004). The most popular non-pharmacological meth-
ods are: the ram effect, flushing, salt-free-salt diet, the
uses of vitamins and mineral supplements (Tyankov
et al., 2000).

The reproductive response of anestrous ewes to
the introduction of rams (i.e. ram effect) has long been
established (Underwood et al., 1944).  The introduc-
tion of ram or rams to isolated anoestrus ewes leads
to the next reproductive reactions: increase of pulsa-
tile secretion of LH, which may end with LH surge
followed by ovulation (Knight et al., 1978; Oldham
and Cognié 1980; Martin et al., 1983; Ungerfeld et
al., 2004).  The ram effect can be achieved without
prior isolation of ewes from rams (Cusha et al., 1992).
The ram effect is applicable in breeding season too,
as the introduction of rams to cyclic ewes stimulates
an increase in pulsatile LH secretion, independent of
ewe genotype or stage of the estrous cycle (Hawken
et al., 2007).

The method of salt-free- salt diet has applied tra-
ditionally in Bulgaria, but there weren’t experimental
data about its effect and the conditions, that got it
(Todorov, 2008). The traditional use of salt-free-salt
diet is in next scheme: beginning with salt-free diet
with continuance of 6 or 7 days, and then salt diet
followed as it continued the same days with dose of

salt (NaCl) 15-20 g per ewe per day (Solomonov,
1977; Tsovov et al., 2000; Hristova, 2007). In our
previous investigation (Metodiev et al., 2007) we used
salt-free-salt diet as a part of a scheme to achieve
synchronized estrus at ewes from Ile de France breed
in the next way: salt-free diet – 14 days, salt diet – 7
days.

The aim of this work was to study the effect of
combined treatment of the salt free-salt diet and the
ram effect on main reproductive traits of ewes in dif-
ferent ages from the Synthetic Population Bulgarian
Milk at the beginning of breeding season.

Materials and Methods

The experiment was carried out in experimental
farm of Institute of Animal Science (IAS) – Kostinbrod
with ewes from Synthetic Population Bulgarian Milk
(SPBM) from17.06 to 02.08. 2007 with 107 ewes
(in that number - 26 maidens). The experimental ewes
were at different age (between 1.5 and 6.0 years old)
and respectively at different lactation (1-st, 2-nd, 3-
rd and more), with middle weight 55-65 kg and body
score estimation – 2.5-3.5.

At the moment of the beginning of the experiment,
ewes were milking and they were stopped milking after
the breeding campaign. The ewes were raised in pas-
ture with individual flushing with 200-250 g concen-
trated forage (with content of crude protein 15%) per
day. The reproductive status of ewes for the last 20
days before starting the experiment was character-
ized as anestrous without visible sexual cyclic activity.
The ewes were divided in 4 groups according to the
range of lactation: I – maiden (1.5 years old) (n=26);
II-ewes at 1-st lactation (n=35); III - ewes at 2-nd
lactation (n=24); IV- ewes at 3-rd and more lacta-
tions (n=22)

Salt-free-salt diet was used for the non-hormonal
inducing of synchronized estrus by the next scheme:
first was salt-free diet, which means that the whole
salt-licks were removed. The salt-free diet continued
17 days (form 17.06.07 to 04.08). On the day 18-th
from the beginning of the experiment (05.07.08) the
ewes were put in salt conditions, which mean that the
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salt lick were returned and in the concentrated forage
was put salt (NaCl)  in dose 20 g. per ewe per day.
The salt diet continued 9 days. The first day of salt
diet coincided with the first day, in which ewes con-
tacted with rams.

 Up to the beginning of breeding campaign, the
rams were raised apart from ewes, in neighbor barn
in the distance of 15 m. The ewes in estrus were de-
tected by teasers once daily, in the morning for 1- 1.5
hour (1 teaser for 50 ewes). The daily teaser contacts
continued 29 days. The ewes in estrus were insemi-
nated according breeding plan artificially, vagino-
cervically, with non-diluted semen, as 1 ejaculate was
divided to 2 ewes. Ewes was inseminated twice daily
(morning and evening), but if some ewe showed es-
trus on the next day, it was inseminated again only in
the morning.  Thus every ewe from the experiment
was inseminated minimum twice and maximum three
times. For the artificial insemination, 4 stud-rams were
used, as their daily capacity was up to 6 ejaculates
(no more than 3 at the morning and no more than 3 at
the evening). The quality of sperm (volume, motility
and concentration in 1 ml) responded to the ram’s
standards.

The following reproductive traits were researched:
The time of manifesting estrus, (in days) – regis-

tered every day by teasers. The ewes in heat were
inseminated artificially.

Fertility – defined as the ratio of the number of
ewes pregnant to the number of ewes, exposed to
artificial insemination at first estrus.

Fecundity – defined as the number of born lambs
from pregnant ewes (included all born lambs – live
born, dead born and aborted).

Fertility and fecundity were calculated after lamb-
ing.

The data were calculated by statistical program
SPSS 13.0 for Windows. The significant of the dif-
ferences between groups were evaluated by t-crite-
rion of Student   at P < 0.05.

Results

The results about the time of manifesting estrus and

the number of ewes, shown estrus were presented in
Table 1 and Figure 1. The manifestation of estrus from
ewes was characterized with two periods, as every
period had distinct surge. The first period was be-
tween day 1 and 9 from starting the salt diet and ram
introduction. The second was between days 15-20
from the starting. The surge for the first period was on
days 5 and 6 (by 13 ewes per day), and the surge for
second period was on day 16 (8 ewes). There was a
tendency to a higher number of ewes with manifested
estrus for the first period (54 ewes) than second (34
ewes). The middle number of ewes with manifested
estrus was 6 for the first period and 5.66 for the sec-
ond.

The relative part of the ewes (generally for the flock
and for each experimental group) responded to the

Generally 
for the 
flock

I 
group

II 
group

III 
group

IV 
group

All ewes 107 26 35 24 22
Reacted, 
number 100 24 32 22 22

Percentage, 
% 93.45 92.3 91.42 91.66 100

Table 2

The relative part of ewes (generally for the flock 
and by groups), responded to the applied scheme
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Days
 Number of ewes 

with estrus for 
the period

Mean number of 
ewes with 

manifested estrus 
for every day of 

period

1-9 54 6
10-14 8 1.6
15-20 34 5.66
20-29 4 0.44

Table 1
Number of ewes, that manifested estrus, by 
periods of days and mean for periods
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applied scheme was presented in Table 2. From the
whole ewes, included in the experiment, 100 ewes or
93.45% were reacted. The relative part of responded
ewes from the groups was between 91.4 % and
100%.

The general fertility of the flock was 77.00% (Table
3). The ewes at second lactation (III group) had the
highest fertility, and the lowest had maidens (I group)
– 58.33%. The differences of fertility between I and
II group and between I and III group were significant

(P < 0.05).
The fecundity of pregnant ewes was 127.27%

(Table 3), as the highest fecundity had ewes from III
group – 136.84%, and the lowest had I group –
136.84%.

Discussion

The obtained results from our experiment showed,
that in the frames of 20 days, 96 ewes from total num-

   Fig. 1. Number of ewes, that manifested estrus by
the whole experimental period
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Fertility – number 
of fertilized 
ewes and 
percentage

77 77 58.33 14 84.37 27a* 86.36 19b* 77.27 17

Fecundity –number 
of born 
lambs and 
percentage

127.27 97 121.1 17 125.9 34 136.8 25 123.5 21

I group

Number% Number %Number

Table 3

% Number % Number

III group
n= 22

IV group
n=22

Fertility and fecundity of ewes with manifested estrus – generally for the flock and by groups

Note: a* – significance of the differences between values of fertility of I and II group, P < 0.05
           b* - significance of the differences between values of fertility of I and III group, P < 0.05

n=24
II group
n= 32

Index

All ewes
n=100

%



ber 107 or 89.7% were manifested estrus with two
clear surges (Figures 1 and 2). First surge was on
days 5 and 6 after the ram introduction and starting
the salt diet. Ewes generally ovulate in response to
ram introduction within 54 h (Oldham et al., 1978),
but the first ovulation following introduction of rams
usually is not accompanied by behavioral estrus
(Oldham and Cognie, 1980; Nugent et al., 1988). In
some ewes there is an initial short luteal phase of 4-5
days, then a second ovulation without any signs of
estrous, followed by a luteal phase of normal duration
(Ungerfeld et al., 2004). In our experiment, the first
surge coincided with this second silent ovulation. But
this ovulation wasn’t silent, which was confirmed by
the manifested estrus and the high percentage of fer-
tility (77.00% generally for the flock). The manifesta-
tion of sterling estrus could be explained as a result of
the ram effect and salt-free-salt diet and their syner-
gic effect. The salt-free-salt diet operates by reflec-
tive pathway as a stimulus on reproductive system
(Bankov et al., 1989) and the success of the ram ef-
fect of inducing breeding activity in anestrous ewes
increases as the start of the normal breeding season
approaches (Oldham and Cognié 1980; Martin et al.,
1986). Our results confirmed the statement of Tyankov
et al. 2000, the effect of salt-free-salt diet is 40-50%
of ewes come in estrus at first week from starting the
breeding campaign.

The second surge ewes in heat were on day 16
(the period 15-20 day) after starting the experiment
and could be explained with the ram effect. Accord-
ing to Oldham et al., 1978, ewes show estrus at their
second ovulation, which was between 17-th and 20-
th day after the first silent ovulation. According to
Martin et al., 1986, there are differences of ovarian
response at ewes which could lead to two surges of
manifesting synchronized estrus induced by the ram
effect- first is between 17-20 days and the second is
between 21-25 days after ram introduction. In our
experiment there wasn’t surge between 21-25 days.

The highest percentage of fertility (77% generally
for all ewes) confirmed that the ovulations were ster-
ling. The significant differences of fertility between I
group to II and III we explained with anatomical and

physiological special features of maidens. Reproduc-
tive failure following mating is usually much higher in
ewe lambs for variety of reasons (Quirke et al., 1983).
Moreover in the ewe, the incidence of late embryonic
loss is higher in ewe lambs and ewes over 6 years
than it is in mature ewes which is due to factors asso-
ciated with the embryo rather than uterine environ-
ment (Jainudeen and Hafez, 1993 ).

The fecundity of fertilized ewes (127%) was simi-
lar to the fecundity of the flock for the last years
(Hinkovski et al., 2008).

Conclusion

According to the obtained results, we could give a
positive estimation of the treated scheme and to rec-
ommend it to the sheep farmers.

High percent (94.45%) of the experimental ewes
reacted positively to the scheme for synchronization
of estrus and fertilizations. 89.70% of the ewes were
manifested estrus in the framework of 20 days as it
was observed 2 surges – between day 1 and day 9
and between day 15 and day 20, after the beginning
of the breeding campaign. These results could be ex-
plained as a result of the ram effect and salt-free-salt
diet and their synergic effect. The fertility was 77.00%,
às it was the lowest at the maidens – 58.33%. The
fecundity was 127.27%, as there were no big differ-
ences between groups.

This article was presented in the 1st Conference
of the Balkan Network for the Animal Reproduction
and Biotechnology, IBIR-BAS, 17-18.02.2009.
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