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B0 R R R R RO B 2 st (Y

SR

Wt HI - 9843 H3H  #ZzHI : 984ETH2H

EES

AEABRERET VUM R 6 (50°C, 50 74 ~ 45°C, 50 # ~ 50°C, 45 FhJz 45°C, 45 1) HFEIL BN
IR R A E AR - SEEBRETHREIEH PO 2.5 BRI T g 8 B SREEHAT IR
TR BRRSH - N ECBR R R B R AR R AR ~ TS )~ B DAt s D5 E 2
ZH o BBREREUR > BERRIE IR 507C, 50 B K S0°C, 45 ) > BRBEERERAE T ZF 53R ~
TS ~ R T PORATE RS 55 - fEET LIDMBE 2 5 MR R 50°C, 45 B > A
PARRBR ZHE TR ~ K TG0 ~ R 7 DRos A =0 D S s B R ol By 45°C, 45 B
1 (P <0.05) -

FRBER © A~ MROR - A -

EE

FEWL RO F Z BBV R Fo 57 B HE R A F B EVERE - RN Il (F IR foffe ke 2
FERES) » DAUBERA R i g [ - REmny i Rs Jm e - oS REah o R R B LAE - ARt
A 7 L (R R TR A RO B - R H R B AR o RS R IR AT S AR A U o Bl

(Glossop, 1997; Bailey et al., 2008 ) -

.2k FEHME IR R B0 ( Tamuli and Waston,1994; Hofmo and Grevle, 2000) - [K|HAEE TR
e AR R 7 2 W) B B AL B MR RAEEE TR 1 ARG B2 443 (Hammerstedt et al., 1990;
Waberski et al., 1994) » DIEFEL SRR IR 254 A D — HEECURHIEHEE FEH] - FE@ BRI
=i — =S RSB ~ IR (Gadea et al., 2005; Holt et al., 2005; Hernandez et
al., 2007) ~ ¥ (Fraser and Strzezek et al., 2007; Grossfeld ef al., 2008 ) ~ FEFE{R FREASEIE

(Buranaamnuay et al., 2008; Ekwall et al., 2009 ) 2 - 54} » LEfEHR A HEHE TG RE N EEE
% (Cordova-Izquierdo et al., 2006) - 7R E IR B BORRN G EBHGR fE - (HREH
KRS 2K 2 58 (Hernandez et al., 2007 ) - Fiser et al. (1993) DIZEEEA 0.5 mL K& =,

(1) 1TEbeRsEZ AR s BT e s 26 1516 5% -
(2) fTEbeRsEZ AR s TG R B -
(3) @FAfE?E - E-mail: janices@mail.tlri.gov.tw °



362 FE I BRI IR PR RIRLEE e IR T

SEATHIE, - 5 SRR R EITEE Ry 1200°C /min - (HERSRGZEER > B ERIERGLL 5 ml K2R
TR - TR R ERIRLEE RS I S0°C BE 60°C IR 37°C RERENS G /1A HEERYFRIL (Salamon
et al,1973) - 5 ml ZELL 52°C, 40 W& 52 MgagaIeERS - AL 52°C, 40 BEm%
BENMEER Ry 18°C; 50°C, 45 MgsRR Ry 24°C; 52°C, 52 Mgtk - BZEMERHE 32-34TC
(Aumuller, 1982; Pursel and Park,1985) - FIAHRIHIZE AL BT ELEST SR T b o g sR
By oo Etig > o RIARI A Z HES A R B R -

TG JTH AR ECR A B 8% A2 I E SO RS - EEE R &S 17
TEREMH BRI > SIS ERAEETE - EEIE 8IS - 2R %2 (Saacke and
White, 1972; Kommisrud et al.,, 2002) - ST IHALENYIRUREIRE 204 B2 HE RS oA s

(Mortimer et al., 1997; Verstegen et al., 2002) - [hfEgs nl &8 ~ ¥AER L » SR IS )T -

R ELAREE)E R ~ SPEIRR AR R S R R HE 2 — MR AR SR AU B SE B I N L A R A
(Mortimer, 2000; Amann and Katz, 2004) o —2EffSERERS2 MG 3R BURE 115 B R 2 BUHBATE » %
R F#ER AP R R 2 8EFTFEE] (Liu and Baker, 1992; Barrat ef al., 1993; Holt et al., 1997) -

ARG B H AT T B2 60 A R 2R BRI - PRAT A B e R LR B IR ] - SRR AR RS 1
FHESR ~ $ETT ~ DOEATHERIG T8 B D IR S R Z IR TR - DUERNS 7 Z 7T IRE
i SR FERG IR TRIRAE S AR HEE E I HE 225 -

MEERTTIE

. FE IR SRS R

ARBRT AR ~ VHHEEL 2.5 BRCEITAVHIE A S, 8 UH - BRI —X -
ARSI T T H B A - WAE 37°C TRFE 30 088k - FRENUFIGRR 80% DI EELE ) 75%
DUE KSR T BRRTE -

0. MR IGEHR

PR NEHCEIRIF TS - WSS - BB Beltsville thawing solution (BTS, 37.0 g/L
glucose, 1.25 g/ EDTA, 6.0 g/L sodium citrate, 1.25 g/L sodium bicarbonate, and 0.75 g/L potassium chloride )
(Johnson er al., 2000) FEFTRGEMRE - MR ZIGHOLIQAIE 15°C > #ERF 3 /IR - ZREQHY 15C R
800 x g, BiLy 10 738 FEEFR EIFRRISING SRR (1) (119% lactose J2 20% egg yolk) Fif -
SRIRFHQHIE 5C > MERF 2/IVKF © FFOEATS B RARRRR (11) (1196 lactose, 2096 egg yolk, 9% glycerol
1.596 Equex STM) #if# » BERGERS TRy 1X 107 cells/mL » IR 5 mL 255 - AL IBERES
R - HAREER EN B A PEHE (Ice cube 14S > Minitub) P » LIS EREUBRE - Hrh 5C
£ -5C - DU MR 3°C (CHlRETT » RGeS iR R ER ARERIMITTE (Westendorf ef al.,
1975 ; Bwangaet al,, 1991) -

|| OV Pl RS

i 2 M R IR BRI > BEERRZE 25°C - WAGERIEI AR HUHE TR @ SRS - 2B AN
i TR R ] S R BT T RO - B Rk oy - SEBIBHERE i - HCRFFBYBE S — 0 -
FRTA 80 ml (25°C) BB » ARBRETHRER R MAREEL - I6H 37°C 8 7
/N o i EE ST 6 T RERE SR AT RS2 B B ORI - B BB E SR T R A A L2
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anE c HEAAE SR - R TRETT  RETIRE AT T

IV. FEMEAR Z AL

KRR - IR E 2l CASA Z#t (VideoTesT-Sperm 2.1, VideoTesT-Metel,
Russia) » HAERIUS v L SEHEGEBER B ER Makler counting chamber ( Makler, OC,
Microcell ete.) #EITFHE - f5FIGJIFEEHK WHO (World Health Organization) ZAZ#E: (1) 4757
T B ERESE VAP > 10 ym/sec; (2) PespiERE )7 (rapid progressive motility, RPM ) EF
TS B VAP > 25 ym/sec » SRR Ry 37°C » M TAGRZ T - BURRBIREEH A - DL
REL-JEMEHER (cosin-nigrosin) HLRIHEITHM » RPHEFZEL BT 400 EFHEMET T HIR - HYRAL
BERIAERICE T - F—RA T 200 R T W LIERS TEER DIVERS T80 > BUBKS T2 AT -

V. #fEt

FES RS IR I TR RIS RN R B » BB 37°C, 7 /NEE » YERAE IR SR ~ J0E J7 R Sl
HERGE ST MBS E R DL — MR EE =0 (General Linear Model Procedure, GLM ) & 2T
%8I 5E 1% (Duncan’s New Multiple Range Test) FRIRARER & 5K MR IRESE (B v 722 F
M ( SAS, 2005) -

TR TR

WFSEAFEREIR IS TRIG TR BRSE R - SCEATER RS IR 71k » TN - SRR TP 2
IRARE o AGREEE FAFE S R I ELIE A R R - BRI S TR - RS - BF
PORTHERTG 2 - R 1 BAFERRER LSRR ERE RSB T AR B s KT
ARG 2EEEE AR (P < 0.0001) - SeRiERSEE AT AN IR B R IR 7 R U 251

(Roca et al.,, 2006; Hernandez et al., 2007 ) ; $f5m Kl ] REELAFEE AR < 2252 » DIECZENE T2
e RABEEFTEL (Thurston et al,, 2002; Okazaki e al., 2009) - 4[13% 1 ZASR » R FEIREF EIG 2
7 NRFE IR AR - HORR MR B EET L2 diE 72252 (P < 0.0001) 5 MEWRIEARIRE AR 2
FELTMAR - FLER Dube ef al. (2004) #5R—Z - FEMBEHRE - IFHIEAHE - BRI 2B0ET
HFEFES (P < 0.01) > RRAFERHRGEGE AR - SRR RRFR LR BRG] - e
ZHRETEAER - BTET ~ BT o= 0 e 22 AR ER -

* L atH A B 2 B B E

Table 1. Levels of significance for the effects included in the statistical model based on sperm quality

parameters

N Degrees of o B )

Source of variation Viability Total motility RPM
freedom

Swine semen sample 7 <0.0001 <0.0001 <0.0001
Storage time 7 <0.0001 <0.0001 <0.0001
Method 3 0.0018 <0.0001 <0.0001
Storage time X method 21 0.9726 0.9796 0.6750

" RPM, Rapid progressively motility.
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DUERIRLRE ~ WFRIRIF53 515 S0°C, S0 #) ~ 45°C, 50 £ ~ 50°C, 45 0 )¢ 45°C, 45 MEfTHIGA R
RS TR R TS T~ R DSERTERE ) BRI 2~ 3 J 4 - HFSREUR - R
e Fs S0°C, 50 B 50°C, 45 B MR MEIRBERA=E 22 52 > T S0°C, 50 # % 45°C, 50 W —_FH
R MR IR ERAE A2 52 Hrfilfi DL 50°C, 45 B REVRMIRBRE Y 45°C, 45 1) (P < 0.05)

R 2. AEIRERIR I A BRI RS T AR

Table 2. Effects of different thawing conditions on sperm viability in frozen-thawed boar semen

Post-thaw sperm viability(%)

Treatment Storage time Mean
0 hr 1 hr 2 hr 3 hr 4 hr Shr 6 hr 7 hr

50°C 50s 53.78*  50.08® 4359  36.90°  35.49°  26.64 23.19°  20.05" 36.94®

50°C 45s 59.45*  53.04° 45.08" 3838 3441 31.86" 25.08"  25.30° 39.07*

457C 45s 56.25°  43.04°  4122°  33.80° 29.48 2628  21.99° 19.48°  33.94°

45°C 50s 59.65%  47.14™  4334% 4049  33.43* 2998  27.11*  20.11° 37.66™

> Means with different superscripts are different significantly (P < 0.05).

2K 3. D EIR R A FES R RS TS 1

Table 3. Effects of different thawing conditions on sperm total motility in frozen-thawed boar semen

Post-thaw sperm total motility (%)

Treatment Storage time Mean
0 hr 1 hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr

50°C 50s 45.15®  33.76° 3020  27.77° 2169 15.69° 12,18  9.61° 24.46™

50°C 455 46.57°  4025°  33.65°  25.88*  22.11°  18.49°  15.09° 1225°  26.78°

45C 45s 37.95°  28.17°  23.34°  19.82° 15.57°  12.01° 8.98° 5.92°  18.98°

45°C 50s 4557 3290°  27.95%  24.18"® 2023® 1625 13.45°  7.71®  23.52°

b Means with different superscripts are different significantly (P < 0.05).

K 4. PEIRERGIFE N FES BRI AR s 7 PR s e

Table 4. Effects of different thawing conditions on sperm rapid progressively motility in frozen-thawed boar
semen

Post-thaw sperm RPM" (%)
Treatment Storage time Mean
0 hr 1 hr 2 hr 3 hr 4 hr 5 hr 6 hr 7 hr
50°C 50s 2558 21.05°  1337°  12.87° 1375 7.92° 537 485" 13.09°
50°C 45s 24.05°  24.58* 1850  11.67°  11.50®  8.70° 7.23° 787 14.26°
45C 45s 21.75°  11.77°  12.90° 7.25° 572 5730 2.63° 2.35° 8.76"
45°C 50s 26.50°  14.17°  13.53*  13.40°  8.93®  6.35° 6.35° 3.55°  11.60™

> Means with different superscripts are different significantly (P < 0.05).
* RPM, Rapid progressively motility.
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FEHASR E R Z B 5 mL 2 48H (Almid and Hofmo, 1996) » {H K| H.0y iz B d
NG - BV —RERERE (Bwange ef al, 1990) - 5 RS IhREE A LIHET R - 5 mL 2§
B TR REIR SRRy 35-90°C - WFHHEIEEy 6-120 # (Pursel and Park, 1987) - K&
IR EAREE - &8 -15C 2 -60°C FFFURE & - BHEE R E (Eriksson and Rodriguez-
Martinnez, 2000) ; FLfEREE (Fiser ef al., 1986) ~ 4 (De Abreu et al, 1979) -~ %% ( Westendorf
et al., 1975; Fiser et al., 1993) ZW5e 0 RIWEEE -

FRER SRR 2 B B TS R R - PO AR A 1 TR T F 2 A5 3R R B e 3 %
ek EE15 JJ (Eriksson and Rodriguez-Martinnez, 2000; Cordova-Izquierdo et al., 2006) - Salamon
etal. (1973) 25t > BB L2 50°C 3 60°C I R 37°C Kk - fRERE R
52°C » M7KIIRFE 3 70 Ey 28 ~ 34 ~ 40 ~ 46 ~ 52 Jx 58 F4 - iR LL 40 T AR I B RIS )T
B TEHHEME LR (Pursel and Park, 1985) - Selles ef al. (2003) ¥555:2 B & REHUHERIET - HI
AIEEE TR E M B B3R - Cordova et al. (2006) #FELLL S0°C, 40 MR KEHK - HAGFIET]
B 42°C, 40 BiEHE (P < 0.05) - Hernandez et al. (2007 ) IR HEBEIEHER B2
SRR T Ve B [ e SR Al oy B A s B RN L B 2 o H B R SE T LA S B
W FRBIERIER 47°C, 45 8 ~ 50°C, 50 ) ~ 50°C, 45 B&E > MIARFSEHE A BN BT R ES IR
LA 50°C, 45 Mgk - FEX8 TSR ~ K700 ~ KPS ATEE TS ER DL 45°C, 45 Mg
#H (P <0.05) - KT ENRERMEREHE USSR AR -

SRR RS 15 T RAFIE SR (Mazur et al., 1972; Pursel et al., 1972) » RAMEE ki FE
A RAMIEZECHR (Mazur, 1985) -+ RN AR K AHUCE R < 2 BRELERAT - $ET iR
R G FAS S vk &2 JE K (Courtens and Paquignon, 1985; Fiser et al., 1993 ) ; {H[a|iE K
R WEg BB AR V- (Mazur, 1984) - ERAIMASMNEEE ~ W RIRGER]Z JiE) - 11
B ERR 87k fi# (Mazur, 1972; Bwanga et al., 1991) - GRS - SRR HIIEPA Tk
e PR » S FE RS ER )/ kRS B E IR A+ G RN R A R B VA TR R R R A - DA
HENLAY Y fo 2 BB S - JTREMERE IR R AR DIRE (Mazur, 1977; Watson, 1979) -

HARWFE AR - BREL 50°C, 45 RER - B FEER - A5 - B IoEpiE=E )
FERRMEIR - B B GHERE ISR » RIAR R G nT/E Ry AESEHER AN SRR BRI < 2
% °

Abad]
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Abstract

This experiment was conducted to investigate the effects of thawing conditions at 50°C, 50 sec, 45°C,
50 sec ~ 50°C, 45 sec and 45°C, 45 sec respectively on quality of frozen- thawed semen in boars. Semen
collected from eight healthy Duroc boars of known reproductive history (2.5 year of age), were retained for
sperm cryopreservation. Frozen semen with different thawing conditions and the percentage of live sperm,
total motility and rapid progressive motility (RPM) were investigated. The results showed that the percentages
of live sperm, total motility and RPM were not significantly different between the two groups of thawed at
50°C, 50 sec and 50°C, 45 sec. (P > 0.05). Thawing straw at 50°C, 45 sec had significantly (P < 0.05) higher
percentage of live sperm, total motility and RPM than those of straws thawed at 45°C, 45 sec.

Key words : Semen, Thawing, Boar.
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