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Table 1. Composition of diluents for the first and second steps of dilution for goat semen

1st diluent 2nd diluent
Ingredients Skim milk  Egg yolk-citrate 79 Glycerol 149 Glycerol
Glucose (anhydrous) (g) 0.194 0.194 0.194 0.194
Skim milk powder (g) 10 — 10% - 10%
Egg yolk (ml) — 20 20** 20%*
Sodium citrate (g) - 3.52 3.52%* 3.52%*
Streptomycin (ug /ml) 2.5 2.5 — —
Penicillin (IU) 2500 2500 — —
Glycerol (ml) — - 7 14
Total volume (ml) 100 100 100 100

* The 1st diluent is skim milk only.
** The 1st diluent is egg yolk-citrate only.
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Fig. 1. The freezing scheme of goat semen.
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e M EEES — ﬁ%@ﬁﬁ%ﬁﬁ2ﬁ6+,ﬁﬁﬁﬁjﬁ. 57.5111.99 vs. 17.510.195: 2.9+0.5 vs.
1.3+0.5 -
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Fig. 2. Effects of diluents containing skim milk (SKM) or egg yolk-sodium citrate (EY), and with

(non-centrifugation, NC) or without (centrifugation, C) seminal plasma during the diluting
process on the percentage of live sperm in pre-freezing and post thawing of semen. Bars

with different letters between treatments are different significantly (P <0.01) .
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Fig. 3. Effects of diluents containing skim milk (SKM) or egg yolk-sodium citrate (EY), and with

(non-centrifugation, NC) or without (centrifugation, C) seminal plasma during the diluting

process on the motility of sperm in pre-freezing and post thawing of semen. Bars with

different letters between treatments are different significantly (P <0.01) .
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Fig. 4. Effects of seminal plasma (removal with centrifugation, C; or existence without
centrifugation, NC) and concentration of glycerol (3.5% G ; 7.0% G ) in diluents on the
percentage of live sperm in pre-freezing and post thawing of semen. Bar with the same

letters between treatments are not different significantly (P>0.05) .
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Fig. 5. Effects of seminal plasma (removal with centrifugation, C; or existence - without
centrifugation, NC) and concentration of glycerol (3.5% G ; 7.0% G) in diluents on the

motility of sperm in pre-freezing and post thawing of semen. Bars with different letters

between treatments are different significantly (P<0.05) .
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Fig. 6. Effects of straw sizes (0.25 ml or 0.5 ml) and steps of freezing (one step, O ; or two steps,

T) on the percentage of live sperm in pre-freezing and post thawing of semen. Bars with

different letters between treatments are different significantly (P<0.01) .
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Fig. 7. Effects of straw sizes (0.25 ml or 0.5 ml) and steps of freezing (one step, O : or two steps,

T) on the motility of sperm in pre-freezing and post thawing of semen. Bars with different
letters between treatments are different significantly (P<0.01) .
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Table 2. The fertilized trial of frozen-thawed goat semen

Semen samples No. of does evaluated Conception rate (94)
Alpine-1 38 36.8
Saanen-1 36 30.6
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Abstract

The aim of this study was to evaluate the effects of several factors during
dilution and freezing procedure on the survival rate and the motility of spermatozoa
in frozen-thawed goat semen. Semen was collected from Alpine and Saanen bucks
by using artificial vagina. Concentration and motility of sperm, and percentage
of live sperm were measured by sperm analyzer (Hamilton-Thorn HTM-C model).
Semen were finally diluted to contain 1.5X 10° spermatozoa/ straw.‘ Factors affecting
the qualities of frozen-thawed semen were examined as follows: (1) keeping semen
intact or removal of seminal plasma by centrifugation before dilution. (2) using
10% of skim milk or 20% of egg yolk-sodium citrate in the first diluent. (3) using
3.5% or 7.0% of glycerol in the final dilution. (4) loading into 0.25 ml or 0.5 ml
of straw for freezing. (5) freezing stepwise before the straw was plunged into liquid
nitrogen: —80 C for 2 minutes then —110 C for 3 minutes (two steps) or —
80 C for 10 minutes (one step). The results of this experiment were: (A) the
survival rate and motility of sperm in the frozen-thawed semen diluted with skim
milk were significantly higher than those diluted with egg yolk-sodium citrate
diluent irrespective of existence or removal of seminal plasma before dilution (P
<0.01) (57.5=11.9% vs. 17.510.1% 5 2.940.5 vs. 1.3£0.5, respectively). (B)
existence of seminal plasma did not affect the survival rate and motility of sperm
in skim milk diluted semen both in prefreezing and post thawing stages. (C)

although the survival rate of semen was not affected by the concentration of glycerol,

(1) Contribution No. 939 from Taiwan Livestock Research Institute, Council of Agriculture.
(2) Heng-Chun Branch Institute, TLRI, COA, Heng-Chun, Ping-Tung, Taiwan, R.O.C.
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the motility of sperm in the group of 7.0% glycerol was significantly higher than
that in 3.5% glycerol group (P<0.05) (3.1220.5 vs. 2.4£0.3, respectively). (D)
survival rate and motility of semen frozen by two steps were significantly higher
than the one step did (P<0.01) (58.5+12.1% vs. 22.9%11.9% ; 3.0+0.5 vs. 1.6
*0.4, respectively). (E) no significant differences in the survival rate or the motility
were observed between groups with different loading volumes of straw. The fertility
of frozen-thawed semen was proven good by artificially inseminating two herds of
doe with a result of 36.8% and 30.6% conception rate. These results demonstrated
that goat semen together with seminal plasma diluted with 10% of skim milk
containing 7.0% of glycerol, then loaded in 0.25 ml or 0.5 ml of straw, and frozen

by two freezing steps were the optimal treatments for freezing goat semen.

Key words : Goat, Semen, Dilution, Freezing.





