
LREC Reports | 2016 Field Days Bulletin | 39

Optimization of a Non-Surgical Artificial Insemination 
Technique Utilizing Estrous Synchronization and Frozen-
Thawed Ram Semen 

P.H. Purdy1, K. Koepke2, and S. Lake3

Introduction
There is a common misconception that fertility cannot 
be achieved with frozen ram semen and non-surgical 
artificial insemination (AI). Over the past years, we 
(NAGP1, LREC2, Department of Animal Science, and 
Desert Weyr LLC of Paonia, Colorado) have achieved 
varying levels of fertility, but it has not improved to a 
level and consistency that makes it appealing to sheep 
producers. The reason that these results are variable is 
due to the inconsistency in the time of ovulation as a 
response to the estrous synchronization protocol, the 
quality of the frozen-thawed semen, and the type of 
extender used to freeze the semen. Understanding and 
controlling these factors should result in greater fertility 
that is acceptable to a commercial sheep producer. 

Objectives
To identify and demonstrate a simple, cost-effective 
method of non-surgical AI with frozen-thawed ram 
semen that can be utilized by sheep producers.

Materials and Methods
Since 2004 we performed comparisons of estrous 
synchronization protocols, types of semen freezing 
extenders, and methods of AI. Computer automated 
sperm motion analysis, flow cytometry, and fertil-
ity trials were performed to identify optimal produc-
er-friendly methods.

Results and Discussion
Rambouillet and Hampshire flocks were utilized at 
LREC, and Black Welsh Mountain sheep were utilized 
from a private producer’s flock (Desert Weyr LLC). 
Based on our fertility rates with these flocks, we have 
the following conclusions and recommendations:

Estrous synchronization:
A comparison of progesterone-impregnated sponges 
and CIDRs® revealed that both devices satisfactorily 
synchronize the estrous cycles of mature ewes. The 
CIDRs, however, are the optimal choice because inser-
tion and removal are much easier to perform, and they 
result in minimal discomfort to the ewes.

Semen freezing extenders: 
Evaluation of the three most commonly used extend-
ers (TRIS 300, TRIS 200, and skim milk-egg yolk 
[aka SMEY]) demonstrated that the highest post-thaw 
motility is achieved with the most commonly used ram 
semen extender (TRIS 300), but use of this extender 
results in unacceptable levels of fertility when used for 
non-surgical artificial insemination (Table 1). Use of the 
other two extenders, however, results in similar post-
thaw motility rates, levels of sperm intracellular calcium 
(an indicator of sperm fertilizing ability and function), 
and fertility (Table 1) making either extender (TRIS 
200 or SMEY) an acceptable choice. We are optimis-
tic that fertility rates will increase with the TRIS 200 
when double inseminations are used because the fertil-
ity we achieved with this extender was a low dose, single 
insemination (one-third of a normal dose), which was 
utilized to identify suboptimal AI times. 

AI methods: 
Laparoscopic surgical AI results in reasonable levels 
of fertility (Table 1), but the expenses to perform the 
inseminations are prohibitive for most producers. 
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Non-surgical AI that opens the ewe’s cervix did not 
result in acceptable fertility rates (Table 1).

Non-surgical AI that does not open the cervix has 
resulted in fertility approaching that of the laparoscopic 
AI (Table 1). The quality of the ram semen has tremen-
dous impact on the resulting fertility, and when high 
quality semen is used we have observed fertility rates 
as high as 75% with the Black Welsh Mountain breed. 
Consequently, we believe that this is the most desirable 
AI method because it does not require opening the ewe’s 
cervix, is easy to learn, and can be performed quickly. 
Additional fertility trials will be performed in fall 
2016 to improve our techniques. Furthermore, we plan 
to publish the methods for these techniques with full 

descriptions and diagrams in trade and technical jour-
nals so that they can be readily utilized by producers. 
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Table 1. Post-thaw ram sperm characteristics and resulting fertility by freezing extender.

Extender Post-thaw motility Calcium activitya Fertility AI doseb Number of AI/ewec

TRIS 300 45% 15% 10–15% 100 2

TRIS 200 30–35% 45% 33% 70 1

SMEY 30–35% 45% 40% 100 2
aThe proportion of sperm capable of accumulating intracellular calcium as determined via in vitro 
testing; bmillions of sperm; cper estrus.


