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Summary: The aim of this study was to evaluate different feeding regiments in Tuj ewe-lambs during the first year of
their life and to determine rate of birth following ovulation induction at the end of the breeding season. Eighteen Tuj
ewe-lambs were divided into four dietary groups and they were fed with the diets between the 3rd and 11th months of
age. Diets consisted of barley (Group I, n=5), by-pass fat (Group II. n=4), by-pass protein (Group 111, n=4) and by-pass
fat plus by-pass protein (Group 1V, n=5). At the end of the dietary treatments at 12th months of age, 40 mg florogeston
acetate impreganted sponges were inserted into the vagina for 13 days and on the day of sponge removal each lamb was
injected intramuscularly with 400 1U pregnant mare serum gonadotropin. Lambs showing oestrous behaviour were
inseminated by rams. Experimental lambs were followed for births during the lambing season. Birth rates were 60. 0. 100
and 66 G for Groups 1. I1. 111, and 1V, respectively. In conclusion. it has been observed that implementation of a good
nutritional programme and induction of ovulation of ewe-lambs during the first breeding season of their life results in
successful pregnancies and births. In addition, by-pass protein based ration appears to be the most suitable for the
fulfilment of this purpose.
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ilk Ureme Sezonunda Ovulasyonlar1 Uyariimis Tuj Kuzularimn Kuzulama Oram
Uzerine Prepubertal Beslemenin Etkileri

Ozet: Bu arastirmanin amact. disi Tuj kuzulanina dogduklan yil farkli beslenme programlan uygulamak ve iireme
sezonunun sonunda ovulasyonlarimin uyarimini miiteakip dogum oranimi ortaya koymaktir. Bu amagla 18 kuzu dort ayn
gruba aynildi ve 3-11. aylar arasinda igerikleri farkli rasyonlarla beslendi. Diyetler, arpa (Grup 1. n=5) by-pass yag (Grup
1. n=4). by-pass protein (Grup 111. n=4) ve by-pass yag ve by-pass protein (Grup 1V. n=5) icermekieydi. Kuzular 12
aylik olduklarinda 40 mg florogeston asetat emdirilmig siingerler 13 giin kalacak sekilde intravajinal uygulandi ve
siingerlerin ¢ikarildig giin her bir kuzuya 400 1U Gebe Kisrak Serum Gonadotropini kas i¢i uygulandi. Ostriis gosteren
kuzular koglarla giftlestirildi. Dogum dénemi kuzular takip edilerek yavrulama oranlari belirlendi. Dogum oram L I1. 111
ve 1V. gruplarda sirasi ile; % 60, 0. 100 ve 66 olarak belirlendi. Sonug olarak Tuj kuzularinin dogduklar yil iyi bir
besleme programi uygulanarak ve yumurtlamalani uyanlarak gebe kalmalarimin saglanabilece@i ve yavru elde
edilebilecedi anlagildi. Ayrica by-pass proteine dayal rasyonun bu amagla kullanilabilecek en uygun rasyon oldugu

belirlendi.
Anahtar Sozciikler: Tuj, progestajen siinger, diyet.

INTRODUCTION

Under the conditions where scarcity of food for
animal consumption exists, reproductive activity is
perturbed'-*. Among these problems age at puberty
delays as a result of reaching to the threshold body
size at later age*. This is also further dramatised by the
seasonality of sheep breeding systems®. Generally, the
periods of food availability coincides with the
parturition and growth of the lambs. The lambs and
the mothers benefit greatly from the pastures available
during the summer season. However, during the
autumn, the amount of available grass decreases and
during winter the animals have to be supplemented by
hay or grains. The genetical capacity and the
nutritional aspects are not sufficient for the growth of
the lambs to reach the threshold body size for puberty
until the time of breeding season in autumn. Therefore
the lambs lose their chance to conceive until the next
breeding season. This creates a big economical loss
for the farming system especially in the Eastern
Anatolia and Kars region.

Supplementing these animals during the course of
growth might be beneficial if the animals become able
to conceive during the first year of their lives. It is
well known that the body size per se is important in
the timing of puberty*. However, it is not known
whether the body fatness is also important. It has been
reported that body growth indicators such as growth
hormone and insulin-like growth factor appears to be
related to the commencement of the reproductive
activity’”. Recently, it has also been determined that
indicators of body fatness such as leptin, ar also
important in the reproductive function®?. Therefore.
before being able suggest a feeding regiment that
enhances the growth and age at puberty, it is much
important to determine whether growth directed
towards increasing muscle mass is better than body
fatness or should there be a balance between them.
The aim of the current study was, therefore. to find
out whether dietary challenge of the lambs during the
course of their growth would affect their reproductive
performance when their ovulation was induced by
intravaginal progestogen impregnated sponges. This

Supported by the State Planning Organization (DTP) of Turkey (project No: 96 K 121250/6B).

Kafkas University, Faculty of Veterinary Medicine, Department of Physiology, Kars-TURKEY

Atatiirk University, Faculty of Veterinary Medicine, Department of Physiology, Erzurum-TURKEY

Atatiirk University. Faculty of Veterinary Medicine. Dept. Obstetrics and Gynaecology. Erzurum-TURKEY
#Turkish Republic. Prime Ministry, GAP Regional Development Administration, Ankara-TURKEY



60

Kafkas Univ. Vet. Med. J.
2002. 8(1): 59-62

was clarified by the assessment of the lambing
performance after natural insemination of all lambs
following removal sponge at the age of 12 months.

MATERIALS and METHODS

Animals and experimental design: A total of 18 Tuj
ewe-lambs were used for the current study. The
experiment started on 3" month of their age until
when they gave birth at the month 17 of their lives.

Diets: The diets were designed so that to result in
100 g per day increase in body weight but to produce
lambs with different body composition. Therefore, the
lambs were either offered diets based on barley,
by-pass  protein  (fish ~ meal),  by-pass fat
(METABOLAC®, Lemasa, Leon, Spain) or a
combination of by-pass fat and by-pass protein.
Medium quality hay was also provided with all rations
and water was provided ad libitum. The diets were
given at 3% months of age until when they reached to
the age of 11-months-old. Afterwards, they were kept

under the traditional feeding conditions, given
medium quality hay, until the birth season.
Sponge insertion: Florogeston asetate

(FGA)-impregnated sponges (Synchro-Part 40 mg,
Sanofi-DIF, Istanbul, Turkey) were inserted into the
vagina of the lambs for 13 days. On day 13 sponge
was removed from the vagina and each lamb was
injected intramuscularly with 400 IU Pregnant Mare
Serum Gonadotropin (PMSG). Ewe-lambs were
naturally inseminated by spermatologically tested
rams following sponge removal.

Statistical analyses: Data were analysed by
chi-square analysis (MINITAB Statistical Package,
State College, PA, USA).

RESULTS

Data regarding numbers of normal births that
occurred following ovulation induction with FGA
impregnated sponges at 12 months of age in Tuj

Table 1. Numbers of lambs born following FGA impregnated
sponge and PMSG treatment in Tuj ewe-lambs.

Tablo 1. Disi Tuj kuzularina FGA emdirilmig stinger ve PMSG
uyeulandiktan sonra dogan kuzu sayilar.

n No of lams born  Birth ratio (%)

Barley group 5 3 60°
By-pass fat group 4 0 ob

Fish meal group 4 4 1002
By-pass fat + 5(3)* 2 662

fish meal group

Different superscripts within the same column differ significantly at
P<0.01.

# Of 5 ewe-lambs, sponge was present only in 3 at the time of PMSG
injection. Birth ratio was calculated according to this value.
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ewe-lambs are given in Table 1. Of 18 lambs studied,
9 gave successful births and therefore overall success
rate was 50 %. However, two of the sponges were not
in the vagina at the end of the sponge treatment and
these animals were within the by-pass fat plus
fishmeal group. Therefore, success rate was
recalculated and found to be 57 % if the presence of
sponge in the vagina at the the time of removal was
taken into account. None of the ewe-lambs in by-pass
fat group gave birth and therefore this group had
significantly lower birth rates than the other groups.

DISCUSSION

The present study shows that it is possible to induce
pregnancy in the ewe-lambs during the first breeding
season of their lives when they are 12-month-old and
obtain offspring in the next spring when they are
17-month-old. This indicates that lifetime production
might be increased by supplemental feed and with the
induction of ovulation externally.

In the present study, dietary differences resulted in
differences in birth rate. None of the ewe-lambs in
by-pass fat group gave birth. In recent years, it has
been found out that body fatness is associated with
plasma leptin concentration'®!!. Leptin secreted by
white adipose tissue has been reported to inform
hypothalamus about the sufficiency of the body
energy reserves®®. Yildiz et al'2. found out that leptin
concentrations were not lower for the by-pass fat
group but it was lower for the by-pass protein group.
However, failure of obtaining lambs from the by-pass
fat group is not in line with the observation of leptin
sufficiency for pregnancy. Robinson® reported that
ovulation itself does not require energy but animal
needs to make a decision on whether to ovulate or not
by taking into account the higher demands for energy
for the growth of foetus in uterus. The higher leptin
concentrations but absence of pregnancy in by-pass fat
group suggests that excessive amount of leptin, which
might have been produced in response to high fat
intake, might be detrimental for the process of
ovulation and embryo development'!-'%. In fact, it has
been reported that leptin's role in timing of puberty is
permissive in laboratory animals and in sheep'h13,
Therefore, it appears from the current study that the
strategies directed towards increasing body fatness
might not be useful if the consumption is higher than
the normal. Additionally, during the course of the
experiment, we observed that the lambs were
reluctantly consuming the fat-rich diets. This might
suggest that by-pass fat, which normally does not
constitute the diets of the ruminants, caused stress for
the lambs. However, whether the stress or fat itself
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caused the drop in conception rate in this group
remains to be answered.

Control group and fish meal group had sufficient
amounts of protein in their diet to increase body size
to the threshold and sufficient amount of body fatness
occurred to fulfil the leptin's permissive role. By-pass
protein group had higher body size and taken together
with higher lambing ratio, it appears that body growth
promoters or anabolisan hormones have larger effects
on the rate of conception in ewe-lambs compared to
the body fatness indicators, namely leptin.

This study showed that ovulation induction and
supplement feeding regiments could successfully be
used in combination to obtain offsprings from the
ewe-lambs. Although, the diets used in the current
study ar expensive to obtain by the local farmers,
barley or other readily available feedstuffs might be
used in replacement. Because, in terms of birth ratio,
apart from by-pass group, all groups showed similar
performance. Therefore, the diets should be directed
towards increasing the body weight. The attemps
towards increasing body weight would also result in
increases in body fatness and minimum amount of
body fatness required for reproductive activity would
normally be achieved. However, if urea
supplementation is to be used to promote body weight
gain, some forms of energy should be included in the
diet. These might include by-products of sugar
industry such as mollassed sugar beet pulp, mollass
etc.

Studies on the relationship between body weight
and age at puberty in sheep resulted in the hypothesis
that a threshold body weight, which is generally 70-75
% of their mature body weight'¥, must be reached
before puberty. Current study started at the end of the
breeding season to maximally benefit from the growth
of the lambs. During this time, the animals had
reached approximately 40 kg body weight'2. This
body weight is approximately 70 % of the mature
body weight for this species's. In that respect, there
should not be any problem in start of the reproductive
activity in these lambs. However, when they achieve
this threshold body weight, the hormonal activity
leading to first ovulation would normally start to
decline as a result of the seasonality of sheep
reproductive activity. Therefore, even if the lambs
reach a suitable body weight, the breeding season
ends and this prevents puberty. The economical loss is
great as the lambs is fed for the whole year until the
next season without obtaining any product.

In the current study, the ewe-lambs were
inseminated late in the breeding season and therefore
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birth occurred late in the spring. This would normally
create problems for the areas where grass growth is at
peak during the early spring. In this case benefication
of both lamb and its dam from the grass would be low
and this will result in economoical losses. However, in
the areas like Kars, where winter is long, birth of
lambs in late spring may not cause economical losses.
Because birth of lambs coincides with the start of
grazing season. A problem that would certainly be
faced in this experimental design is that lambs to be
born in late spring have less time to grow to the
threshold body size in the next breeding season. In this
case, it can be recommended that two flock is
constituted within a herd: one giving normal births by
old dams, the other giving induced births by
ewe-lambs. The offsprings of ewe-lambs might be
slaughtered or sold and the offspirngs of older ewes
that are born earlier is retained in the herd.

Overall success rate of this treatment was 50 % (of
18 animals used 9 gave birth). Some of the factors
relating the technique (drop of sponge before the
PMSG injection) and the diet (by-pass-fat) might be
improved. In this case the rate of success might
increase up to 75 %. Additionally, in order to increase
the rate of success, melatonin treatment and ram effect
might also be benefitted. However, these will require
further experiements.

In conclusion, succesful pregnancies might be
obtained for the ewe-lambs that are in the first
breeding season of their life by supplemental feeding
and ovulation induction. Additionally, it appears that
one of the most succesful feeding regimen is provision
of rumen by-pass protein i.e. fish-meal.
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