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Artificial Insemination and Delivery Rate of Crossbred Goat
using Frozen-Thawed Semen
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Abstract This study examined the artificial fertilization efficiency of crossbred goats from a farmhouse
using frozen semen. Electrostimulation was used to ejaculate and collect semen to assess the artificial
fertilization efficiency of crossbred goats. The sperm concentration, vitality, and vitality after melting
were investigated. The sperm volume was within 2.5~3 ml, and the concentration was 21~25 x 10%/ml
for each male crossbred goat. The melted semen had high vitality (=90%). An IDEXX Rapid Visual
Pregnancy Test kit was used for an earlier diagnosis of the pregnancy and to determine the pregnancy
rate of fertilization using frozen-thawed semen. The reproductive performance of the artificially
fertilized crossbred goats had the highest delivery rate (68%) from Farm C and the lowest delivery rate
(45%) from farm A. The delivery rate through artificial fertilization was equal to the fertilization rate
according to early pregnancy diagnostic kits. The artificial insemination efficiency was 45~68%. These
findings can be used as the basis for improvement and breeding goats in goat farms and livestock

research institutes.
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Table 1. Protocol of triladyl diluent for goat raw
semen dilution

Ingredients Grams/100ml
Tris(bace) 2.42¢g
Citric acid 1.48g
Fructose 1.0g
Gentamycin 25mg
Penicillin 50,0001U
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Table 2. Components of goat semen washing buffer Al & HAS =4 319 ] Sl F AZo] =& A
Extender ingredients MW g/500m! £ 91 T $ Y
Glucose 180 0.9494
Table 3. Differences between semen characteristics
NaCl 58.44 3.7986 .
in crossbred goats
KCl 4. 0.1901
7455 0 Semen COSE:;?;H Motile Sperm
KH,PO; 136.09 0.0809 ID Volume on sperm frozen
(ml) (x10%/ml) %) (%)
Na;HPO4 141.96 0.6999 N
argfon 25 21 95 922
MgDO47H20 246.47 0.1812
Namwon
CaCly2H,0 47.01 0.0684 100 5 % % 20
Na;‘g)”gon 25 23 92 90
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Fig. 1. Schematic representation of timed artificial
insemination protocol.
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Table 4. Artificial insemination conception rate in
crossbred goats

Item A farm | B farm | C farm
Number of goat, head 20 8 19
Number of kidding, head 9 4 13
Pregnancy rate(%) 45 50 68
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Table 5. The reproductive performance in crossbred
goat of artificial insemination.

Treatment
Item
Afarm | B farm | C farm

Number of goat, head 20 8 19

Number of kidding, head 9 4 13

Litter size, head 13 2.0 1.2

Delivering rate(%) 45 50 68
Birth type(%)

Single 5 - 10

Twin 4 4 3

Triplet - - -

SEOINERS E-LE L S EE FER RS
o), B4, BF, ST, I, A9 5 chel
A YEFE A Aer EuEi oH3-6).

2 A 23E B wFgE Fa9 A3 2E
o] Bt oF 55%= A0l e 532 Eed) vt
275 H3irh

of#gt Atz Uut A4 Abs H7HERE ofyE}t A
71oM A4 g A SAe 't 71 A=
2 P8 9 5 92 Ao Amw

184

4. Z2E

AT 7oA TH ol ASET S TS
o Q14 714 sl 4] A
9l Wil F3 Akt AIH ol8 A4S FHA7I] 9
sfo] AAIBIGAT. WS P20] AB4H TR 45~68%
2 2A4FAT AU 71ES Festo]
9] QAIIRo] 270 ;

o O

HE, A, AR, Aol
5 94 9354 B8 POl oKL a9l

o=

g Ao 7 et E3
ofla}l ZArAF7 ol A &
Hoz %8 = £ S

TXRE

H}

9] F47 AFE
A% ARHL.

References

[1] S. D. Kharche, S. K. Jindal, R. Priyadharsini, S. A. T. L.
S. H. Kumar, A. K. Goel, N. Ramachandran, P. K. Rout,
“Fertility ~ following  frozen  semen  artificial
insemination in Jamunapari goats’, /ndian J Anim Sci,
Vol. 83, pp. 1071-1073, 2013.

[2] S. M. H. Andrabi, M. Anwar, A. Mehmood, “Efficacy of
shortterm estrus synchronization protocols and timed
artificial insemination in subtropical goats”, /. Anim.
Plant Sci., Vol. 25(1), pp. 298-300, 2015.

[3] M. Mellado, R. Valdez, L. M. Lara, ]J. E. Garcia, “Risk

factors involved in conception, abortion, and kidding
rates of goats under extensive conditions’, Smal/
Rumin. Res., Vol. 55, pp. 191-198, 2004.

DOI: https://doi.org/10.1016/j.jasms.2003.10.016

[4] J. F. Nunes, C. C. M. Salgueiro, “Strategies to improve
the reproductive efficiency of goats in Brazil”, Smai/
Rumin. Res. Vol. 98, pp. 176-184, 2011.

DOI: https://doi.org/10.1016/j.smallrumres.2011.03.036

F. Arrebola, O. Gonzalez, R. Torres, J. Abecia,
“Artificial insemination in Payoya goats: factors
affecting fertility”, Anim prod sci, Vol. 54, pp.
356-362, 2014.

DOL: https://doi.org/10.1071/AN13138

[6] K. W. Kim, J. Lee, D. Jeon, S.S. Lee, S. Kim, S. H. Lee,
“Application of artificial insemination and pregnancy

diagnosis kit for Korea native black goats”, /KAIS, Vol.



28

e

BEE G

o] L.
o

pi=)
e

qhg 24}

(71

8l

(9]

(10]

(11]

[12]

(13]

(14]

(15]

(16]

(171

20, pp. 446-451, 2019.
DOI: https://doi.org/10.5762/KAIS.2019.20.10.446

M. Knights, D. Singh-Knights, “Use of controlled
internal drug releasing(CIDR) devices to control
reproduction in goats: A review’, Anim. Sci. J., Vol. 87,
pp. 1084-1089, 2016.

DOI: https://doi.org/10.1111/asi.12627

A. Kenfack, F. Ngoula, ]J. P. Yombi-Malonga,
“Prominent signs of oestrus in the West African Dwarf
Goat”, JJAS, Vol. 3(4), pp. 791-795, 2013.

W. Holtz, B. Sohnrey, M. Gerland, “Ovsynch
synchronization and fixed-time insemination in
goats”, Theriogenology, Vol. 69(7), pp. 785-792, 2008.
DOI:https://doi.org/10.1016/j.theriogenology.2007.10.004

Menchaca A, Rubianes E, “New treatments associated
with timed artificial insemination in small ruminant”,
Reprod Fertil Dev, Vol. 16, pp. 403-413, 2004.

DOI: https://doi.org/10.10371/RD04037

M. K. Saribay, F. Karaca, G. Doguer, “Effects of long
and short term progestagen treatments plus GnRH
followed by TAI on fertility parameters in lactating
hair goats during the transition period”, Kafkas Univ
Vet Fak Derg, Vol. 18(3), pp. 507-511, 2012.
DOI: https://doi.org/10.9775/kvfd.2011.5845

J. R. Romano, “Synchronization of estrus using CIDR,
FGA or MAP intravaginal pessaries during the
breeding season in Nubian Goats”, Smal/ Rumin. Res.,
Vol. 55, pp. 15-19, 2004.

DOI: https://doi.org/10.1016/i.smallrumres.2003.10.015

V. ]J. F. Freitas, G. Baril, M Bosc, “The influence of
ovarian status on response to estrus synchronization
treatment in dairy goats during the breeding season”,
Theriogenology, Vol. 45, pp. 1561-1567, 1996.

DOI: https://doi.org/10.1016/0093-691X(96)00124-0

K. C. Motlomelo, J. P. C. Greyling, L. M. J. Schwalbach
“Synchronisation of oestrus in goats: the use of
different progestagen treatments’, Smal/ Rumin. Res.,
Vol. 45, pp. 45-49, 2002.

DOI: https://doi.org/10.1016/50921-4488(02)00113-X

D. A. Nogueira, E. S. Lopes Junior, R. M. de Peixoto,
“Using the same CIDR up to three times for estrus
synchronization and artificial insemination in dairy
goats”, Acta Sci Anim Sci, Vol. 33, pp. 321-325, 2011.
DOL: https://doi.org/10.4025/actascianimsci.v33i3.10120

H. J. Kim, J. Y. Choe, S. H. Choi, D. S. Son, S. H. Choi,
B. D. Sang, M. H. Han, L. S. Ryu, . C. Kim, . H. KIm,
K. S. Im, S. J. Kim, S. R. Cho, “Comparison of diluents
on liquid storage of Korean native goat spermatozoa’,
Korean J. Emb. Trans, Vol. 21(4), pp. 339-344, 2006.

W. S. Kim, J. Lee, K. W. Kim, C. L. Kim, 1. ], S. S. Lee,
“Effects of triladyl-egg yolk diluents on the viability of
frozen Korean black goat spermatozoa from cauda
epididymis and electro-ejaculated semen®, /. Emb.
Trans. Vol. 32(3), pp. 235-241, 2017.

DOI: https://doi.org/10.12750/JET.2017.32.3.235

185

(191

[20]

[21]

[22]

[23]

[24]

[25]

K. W. Kim, J. W. Lee, D. Y. Jeon, S. S. Lee, S. C. Kim,
S. H. Lee, “Application of artificial insemination and
pregnancy diagnosis kit for Korea native black goats”,
JKAIS, Vol. 20(10), pp. 446-451, 2019.

DOI: https://doi.org/10.5762/KAIS.2019.20.10.446

J. F. Nunes, J. M. Corteel, Y. Combarnous, G. Baril, “R”
ole du plasma s’eminal dans la survie in vitro des
spermatozo  1ds de bouc”, Reprod. Nutr. D’ev, Vol. 22,
pp. 611-620, 1982.

DOI: https://hal.archives-ouvertes.fr/hal-00897986

M. T. Pellicer-Rubio, T. Magallon, Y. Combarnous,

“Deterioration of goat sperm viability in milk
extenders is due to a bulbourethral
60-kilodaltonglycoprotein with triglyceride lipase

activity”, Biol. Reprod, Vol. 57, pp. 1023-1031, 1997.
DOL: https://doi.org/10.1095/biolreprod57.5.1023

B. Leboeuf, B. Restall, S. Salamon, “Production and
storage of goat semen for artificial insemination”,
Anim. Reprod. Sci. Vol. 62, pp. 113-141, 2000.

DOI: https://doi.org/10.1016/S0378-4320(00)00156-1

A Iritani, Y. Nishikawa, “Studies on the
egg-coagulating enzyme in goat semen; IV. On the
position of yolk consitituents attacked by the
coagulating enzyme”, Jpn. J. Anim. Reprod, Vol. 8, pp.
113-117, 1963.

J. Aamdal, O. Lyngset, K Fossum, “Toxic effect of
lysolecithin on sperm. A preliminary report”, Nord.
Vet. Med, Vol. 17, pp. 318-319, 1965.

D. E. Sawyer, D. B. Brown, “The use on an in vitro
sperm activation assay to detect chemically induced
damage of human sperm nuclei’, Reprod. Toxicol,
Vol. 9, pp. 351-357, 1995.

DOI: https://doi.org/10.1016/0890-6238(95)00021-2

V. M. Salmon, P. Leclerc, J. L. Bailey, “Novel technical
strategies to optimize cryopreservation of goat semen
using cholesterol-loaded cyclodextrin®, Cryobiology,
Vol. 74, pp. 19-24, 2017.

DOI: https://doi.org/10.1016/j.cryobiol.2016.12.010




2Atel7| &8k =52 A218 A10E, 2020
Z & 2(Kwan-Woo Kim) [H3)2] d & W(Dong-kyo Kim) [gei2]
« 20154 29 : Sddisty sk + 20159 29 @ IEHgty sk
ZAbsta) (znyw) Akt (ESH4Ah
< 20184 89 : SUista g 201249 10¥ ~ 84 : 5ENEH
Z408ka} (st TP FAATA
+ 201849 8¢Y ~ @A 1 mEXEH
FYATY AR AT
(TR (TP
71EHA, 1EeE 7S, At
0| 2 Z(Eun-Do Lee) (Hal2] 0] 4 #(Sung-Soo Lee) (82l

+ 20154 8¥ :
)

- 20189 29 : FHhet sk
Atk (5ot

+ 20204 3¢¥9 ~ @4 : Z=X5H
TP ARATY

o

mbﬁ_q, HaeE

- 19984 29 : AFChetE chokel
AL (55HAD

20104 89 : Azcista ojsty
Z4re3) (5ahabap

19934 8¢ ~ 20129 6¥ : &&
787 YA SAAFAE
20124¢ 7Y ~ dA : 2253

FYSAeLY s

.

EAHED

7IEH, A

0| Xl 2(inwook Lee)

< 20159 29 : ABgsln Z48)
T} (534D

- 20169 109 ~ @A :
%ﬂ‘—ﬁ‘/\]’),]—o'l-‘%l %(QO:]‘_IL/‘]'

|7

(Al Eo})
7} B gE

186

0| 4 &(Sang-Hoon Lee) e

2004L=1 89 : A gk
SE&AEPHER (o]EHAAD
20074 8Y : AAstw tfshed
S8R (o]3hkA
20089 1€ ~ 20149 12€ : &
8 FEEAEY FAATPA

20159 1€ ~ @A) : x==2235%
SRR 5T
(HAE
BASE Q4R



