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Executive Summary

Background of the Project

Small ruminant, such as sheep, is raised mainly by small farmers under the
limited land for pasture production. Sheep are well adapted to use local feeds and
agricultural byproducts and they fast breeding. Moreover, the short-term period from
raising to meat market was observed in sheep production. According to data of
Department of Livestock Development on 2011, the total number of sheep in Thailand
is 51,735 heads. The 57.81%, 29.04%, 8.94% and 4.19% of sheep are raised in South
(29,910 heads), Central (15,027 heads), North (4,628 heads) and Northeast (2,170 heads)
of Thailand, respectively. In Northern Thailand, sheep population increased at a rate of
7.75% per year during 2007 to 2011. Due to high population of sheep, Northern
Thailand provides a high potential for sheep production. Especially, under the highland
area of Northern Thailand, sheep are raised at the Royal Agriculture Station Inthanon
and the Mae La Noi Royal Project Development Center that it provides wool fiber to
produce waool products. However, lamping rate of wool sheep decreased at about 26%
and 32% from 2016 and 2017, respectively. These rates are lower than other small
ruminants, such as 56% to 82% in goats.

The main factor of farm management for sheep production is reproductive
performances that include estrous rate, ovulation rate, conception rate, pregnancy rate
as well as lamping rate. Especially, pregnancy rate and lamping rate are all important
flock performance characteristics affecting the number of lamb crop marketed per ewe
per year. Thus, on possible way to increase reproductive performance in sheep is
application of assisted reproductive technology, such as estrous and ovulation
synchronization, for effective reproductive management. The hormonal program for
synchronization of estrus and owvulation is assisted reproductive techniques that are
basically used to enhance the reproductive efficiency and to dramatically improve
productive efficacy of sheep farm. The hormonal protocol for induction of estrus and
ovulation able to appoint time for ovulation and breeding. Moreover, silent estrus in
ewes can be solved by the implementation of the hormonal program. Although
ovarian function can be stimulated by this program, responsive difference among
individual ewes have identified which may influence breed and environmental
differences. The hormonal protocol can be controlled luteal phase of estrous cycle
using prostaglandin F,q (PG) or progesterone. To reduce the luteal phase, PG stimulates
regression of corpus luteum on ovaries. On the other hand, progesterone control
extension of the luteal phase. Moreover, additional hormones, such as human
chorionic gonadotropin (hCG), pregnant mare serum gonadotropin (PMSG or eCG) as

well as gonadotropin-releasing hormone (GnRH), can be stimulated follicular growth
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and ovulation. A previous study in goats receiving the synthetic progesterone
(controlled internal drug release device; CIDR) concurrent with PGF,q, PMSG and GnRH
demonstrated that estrous rate and pregnancy rate were greater in the 5-day
CIDR+PG+PMSG-based program than in the 5-day CIDR+GnRH+PG+PMSG-based program
(100% vs. 85.7% and 50.0% vs. 66.6%). Therefore, application of hormonal protocol for
synchronization of estrus and ovulation is one of the ways to regulate the induced
estrous display and stimulated ovulation of wool ewe group under a condition of the

highland region.

Objective
The aim of the research project is to apply the hormonal protocol to Increase

lambing rate of wool ewes under a condition of the highland region.

Results

The research project was conducted at the Royal Agriculture Station Inthanon,
Royal Project Foundation. This project was divided in two experiments. In experiment
1, 40 non-pregnant wool ewes were used in group comparison design and ewes were
randomly divided into 2 groups of different hormonal protocols. Group 1, ewes (n=20)
received the intravaginal insertion of CIDR for 5 days (from day -5 to day 0) (Fig. 1)
concurrent with injections of GnRH, PG and eCG (5-day CIDR+GnRH+PG+eCG-based
program). Group 2, ewes (n=20) received the intravaginal insertion of CIDR for 7 days
(from day -7 to day 0) (Fig. 2) concurrent with injections of GnRH, PG and eCG (7-day
CIDR+GnRH+PG+eCG-based program). On day 0, rams were introduced to ewe herd in
both harmonal protocols. Then rams were removed from ewe herd on day 23 of both
hormonal protocols. On day 52, all ewes in 2 groups were diagnosed the pregnancy
status by transrectal ultrasonography. Jugular vein blood samples (3 ml) were
collected on day -7, day -5, day O, day 23, and day 52 to determine progesterone
concentration. In experiment 2, 40 ewes received the efficient hormonal protocol from
experiment 1 that is the 5-day CIDR+GnRH+PG+eCG-based program. All ewes were
synchronized estrus and ovulation with the 5-day CIDR+GnRH+PG+eCG-based program;
however, ewes in group 1 received the new-used CIDR (n=20) while ewes in group 2
received the once-used CIDR (n=20) (Fig. 3). These results from 2 experiments were
described as follows.
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1. Experiment 1
Estrous rate (100% vs. 100%) and pregnancy rate (70.0% vs. 75.0%) did not
differ (P>0.05) between the 5-day and the 7-day CIDR+GnRH+PG+eCG-based protocols
(Table 1).
Table 1 The reproductive performances of wool ewes receiving the 5-day
CIDR+GnRH+PG+eCG-based protocol or the 7-day CIDR+GnRH+PG+eCG-based

protocol
Experimental group
P-value
5-day protocol  7-day protocol
Wool ewes (no.) 20 20 -
Wool ewes exhibiting estrus (no.) 20 20 1.00
Estrous rate (%) 100.0 100.0 1.00
Wool ewes breeding (no.) 20 20 1.00
Pregnant wool ewes (no.) 14 15 -
Pregnancy rate (%) 70.0 75.0 0.727

On day 0, ewes that received the 5-day protocol had a greater (P=0.05)
concentration of progesterone compared to ewes reviving 7-day protocol (5.02 + 0.79
vs 3.20 + 0.48 ng/ml) (Fig. 4).
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Fig. 4 The progesterone concentration of wool ewes receiving the 5-day
CIDR+GnRH+PG+eCG-based protocol or the 7-day CIDR+GnRH+PG+eCG-based

protocol
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2. Experiment 2
Estrous rate (100% vs. 100%) and pregnancy rates (90.0% vs. 75.0%) of wool
ewes in the 5-day CIDR+GnRH+PG+eCG-based protocol did not differ (P>0.05) between
the new-used CIDR and once-used CIDR (Table 2).
Table 2 The reproductive performances of wool ewes receiving the new-used CIDR or
the once-used CIDR in the 5-day CIDR+GnRH+PG+eCG-based protocol

Experimental group

New-used CIDR  Once-used CIDR Fatis
Wool ewes (no.) 20 20 -
Wool ewes exhibiting estrus (no.) 20 20 -
Estrous rate (%) 100.0 100.0 1.00
Wool ewes breeding (no.) 20 20 -
Pregnant wool ewes (no.) 19 15 -
Pregnancy rate (%) 90.0 75.0 0.08

Moreover, progesterone concentrations on day -5 (1.45 + 0.35 vs 1.09 + 0.19
ng/ml) (P=0.38), day 0 (1.32 + 0.35 vs 1.12 + 0.28 ng/ml) (P=0.66), day 23 (1.24 + 0.28 vs
1.52 + 0.20 ng/ml) (P=0.43) as well as day 52 (1.40 + 0.26 vs 2.35 + 0.45 ng/ml) (P=0.08)
did not differ between ewes that received the new-used CIDR and ewes receiving the
once-used CIDR (Fig. 5).
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Fig. 5 The progesterone concentration of wool ewes receiving the new-used CIDR or
the once-used CIDR in the 5-day CIDR+GnRH+PG+eCG-based protocol



Conclusion
1. Experiment 1

40 non-pregnant wool ewes were used in group comparison design and ewes
were randomly divided into 2 groups of different hormonal protocols. Group 1, ewes
(n=20) received the intravaginal insertion of CIDR for 5 days (from day -5 to day 0)
concurrent with injections of GnRH, PG and eCG (5-day CIDR+GnRH+PG+eCG-based
program). Group 2, ewes (n=20) received the intravaginal insertion of CIDR for 7 days
(from day -7 to day 0) concurrent with injections of GnRH, PG and eCG (7-day
CIDR+GNRH+PG+eCG-based program). On day 0, rams were introduced to ewe herd in
both hormonal protocols. Then rams were removed from ewe herd on day 23 of both
hormonal protocols. On day 52, all ewes in 2 groups were diagnosed the pregnancy
status by transrectal ultrasonography. Jugular vein blood samples (3 ml) were
collected on day -7, day -5, day O, day 23, and day 52 to determine progesterone
concentration.

1.1 Estrous rate (100% vs. 100%) and pregnancy rate (70.0% vs. 75.0%) did
not differ (P>0.05) between the 5-day and the 7-day CIDR+GnRH+PG+eCG-based
protocols.

1.2 On day 0, ewes that received the 5-day protocol had a greater (P=0.05)
concentration of progesterone compared to ewes reviving 7-day protocol (5.02 + 0.79
vs 3.20 + 0.48 ng/ml).

2. Experiment 2

40 ewes received the efficient hormonal protocol from experiment 1 that is
the 5-day CIDR+GnRH+PG+eCG-based program. All ewes were synchronized estrus and
ovulation with the 5-day CIDR+GnRH+PG+eCG-based program; however, ewes in group
1 received the new-used CIDR (n=20) while ewes in group 2 received the once-used
CIDR (n=20).

2.1 Estrous rate (100% vs. 100%) and pregnancy rates (90.0% vs. 75.0%) of
wool ewes in the 5-day CIDR+GnRH+PG+eCG-based protocol did not differ (P>0.05)
between the new-used CIDR and once-used CIDR.

2.2 Progesterone concentrations on day -5 (1.45 + 0.35 vs 1.09 + 0.19 ng/ml)
(P=0.38), day 0 (1.32 + 0.35 vs 1.12 = 0.28 ng/ml) (P=0.66), day 23 (1.24 + 0.28 vs 1.52 +
0.20 ng/ml) (P=0.43) as well as day 52 (1.40 + 0.26 vs 2.35 + 0.45 ng/ml) (P=0.08) did
not differ between ewes that received the new-used CIDR and ewes receiving the

once-used CIDR.

Therefore, the efficient hormonal protocol to induce estrus and ovulation for
wool ewes under a condition of the highland region could be proved by the 5-day
CIDR+GnRH+PG+eCG-based protocol concurrent with the once-used CIDR.
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Abstract

The research project was conducted at the Royal Agriculture Station Inthanon,
Royal Project Foundation. This project was divided in two experiments. In experiment
1, 40 non-pregnant wool ewes were used in group comparison design and ewes were
randomly divided into 2 groups of different hormonal protocols. Group 1, ewes (n=20)
received the intravaginal insertion of CIDR for 5 days (from day -5 to day 0) concurrent
with injections of GnRH, PG and eCG (5-day CIDR+GnRH+PG+eCG-based program).
Group 2, ewes (n=20) received the intravaginal insertion of CIDR for 7 days (from day -7
to day 0) concurrent with injections of GnRH, PG and eCG (7-day CIDR+GnRH+PG+eCG-
based program). On day 0, rams were introduced to ewe herd in both hormonal
protocols. Then rams were removed from ewe herd on day 23 of both hormonal
protocols. On day 52, all ewes in 2 groups were diagnosed the pregnancy status by
transrectal ultrasonography. Jugular vein blood samples (3 ml) were collected on day -
7, day -5, day 0, day 23, and day 52 to determine progesterone concentration. In
experiment 2, 40 ewes received the efficient hormonal protocol from experiment 1
that is the 5-day CIDR+GnRH+PG+eCG-based program. All ewes were synchronized
estrus and ovulation with the 5-day CIDR+GnRH+PG+eCG-based program; however,
ewes in group 1 received the new-used CIDR (n=20) while ewes in group 2 received the
once-used CIDR (n=20). These results from 2 experiments were described as follows.
Results from experiment 1 demonstrated that estrous rate (100% vs. 100%) and
pregnancy rate (70.0% vs. 75.0%) did not differ (P>0.05) between the 5-day and the 7-
day CIDR+GnRH+PG+eCG-based protocols. On day 0, ewes that received the 5-day
protocol had a greater (P=0.05) concentration of progesterone compared to ewes
reviving 7-day protocol (2.11 + 0.47 ng/ml vs. 202 + 0.28 ng/ml). Results from
experiment 2 indicated that estrous rate (100% vs. 100%) and pregnancy rates (90.0%
vs. 75.0%) of wool ewes in the 5-day CIDR+GnRH+PG+eCG-based protocol did not
differ (P>0.05) between the new-used CIDR and once-used CIDR. Moreover,
progesterone concentrations on day -5 (P=0.38), day 0 (P=0.66), day 23 (P=0.43) as well
as day 52 (P=0.08) did not differ between ewes that received the new-used CIDR and
ewes receiving the once-used CIDR. In conclusion, the efficient hormonal protocol to
induce estrus and ovulation for wool ewes under a condition of the highland region
could be proved by the 5-day CIDR+GnRH+PG+eCG-based protocol concurrent with the

once-used CIDR.
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