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Table 1. Monthly variations in temperature, humidity, and THI values

Month Temperature (°C) Humidity (%) THI
January 2121 1.1 82.7+3.2 69.0
February 233+1.9 72.1%+7.1 71.5
March 239127 7021134 72.2
April 258127 80.0+ 14.4 76.2
May 299125 96.1£8.6 85.2
June 30417 954103 85.9
July 31521 9541103 87.9
August 2881 1.8 98.4+10.3 83.6
September 28.1+3.7 89.7132 81.2
October 26115 847128 77.2
November 228+ 1.1 80.7%£3.2 71.4
December 19.1£1.6 787132 65.4
Means * SE.

THI: temperature-humidity index.
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f5tt > & THLERE TSR R AL E B EE K - LSRG g 2 2 S LRIV ERS - 7EmiaEE
HHAE o MAS T EhEE S LUK DNA S8t & » i — D R(RZ 22 Th3 (Al et al., 2023) - S5—5E 7RG, - EIRER
UREEEEE] 35°CHF - B THISRALAG A2 L VE M 4 (reactive oxygen species, ROS) » &8 ERE T 4HAHE 2 i Eh ME3g ho DAUR B
fkt DNA B3 - il BT 4RO efs T dim A 52 8RS » Bz Bitiad st 2o 7% » W H
B S etE TR B A SZIERE T - (BN A RE g s B RV RN 52 B (Houston er al., 2018) < 71 A\ e 2E45 T 20E0H
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17t 1 {E HBSE 2 38.33 x 10° spermatozoa/mL » 2 {[& H [% % 33.79 x 10° spermatozoa/mL » &5 3 {[i H [# % 28.99 x 10°
spermatozoa/mL ; KEFZEENFE SIINME 3 {E H NEEFFK - 36 B[R A MmPkEERS N > K57 DNA {55 VB8 BidE
HHITP - BT DNA F EXFREusBs i - ees EREAE A th B OIS - 55 3 (08 0 R e B R
F1] 79.33% - [EIRHETHAEAETINE D - fEF IRBVEERI 3 A% - KEr 28 (I FRE G E R )
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WAEZ IEF K ABRE T E R UK ENE - IR 2WIE (Zhang et al., 2015) -

AWFRGERER (R2) BRELEFSATAEEER - feEHHEE 12 H (096 £0.22 mL) > Mg EEH
W4 H (043 10.06 mL) - 9 HZE 1 AWK E S B - KW 7 I EE RS ERa T B A E eV EEE T - M
EEFNER > BREZWRD > EREIFEETE » IIEAE TAERBE BT M - B ER0 5 EHIRAE
11 H (90.20 £ 0.86%) » [ fARAE AIHFRAE 5 H (58.57 £ 1.07%) - £ 8 ABf4G » BEZR THIEy =% 80 - ZAMH A5+
SETRRE 6 A¥SA BT (P < 0.05)  fEREIRINEIRE 4 ARGZE T > AL 5 HEZFIREDE - &
6 — 7 A EF - fELIREE R > EEIIRIFRIEE 2 (6 A 21 2 22 9% ) ZERGR K - ZI&FGEEE
FEIRIFEYAIFATAE LB E > H R i IR o FARASRATE(L - BT ZE LIRS TN
BUMEERE FOEAL » (ESTEAR-FAYBFZEEE B - 0 HIRHART (PKAAREN ) GRIMIA R AR /R - DN
JEBIFIA RS ER AR R REBUR 2R (gonadotropin-releasing hormone, GnRH) ~ &G &2 (luteinizing hormone,
LH) ~ JEEHE 2 (follicle-stimulating hormone, FSH) ~ S2[&[fii (testosterone) Y43 » FEFHE 145 & S 41T B (Maquivar
et al., 2021) « SRFEHEIAT] DIEEIY)AGIE R EE - M 2R A FAVE(L - (B2 N AELE LT - B
CAT LU EE SR A EGRE - BIRBZ SR - MR EEEFERMUR B EEN T ERRN > REHAE
P (HEPERTEE > HAEREFR - [E—4ERE S8 (Sur er al,, 2024) ~ 4§7F (Zhu et al., 2024) kS ez
FLENW) (R - NB) E24a M MEURIDRE S L2 AT A o (BT H e ERE R
W92 e EAE SR e ZR A M A B BT By T 08 S A% 00 A €2 (Mlichel and Kervezee, 2023) « §5 TEEAE 3 H (91.63 x 10°
spermatorzoa/mL) {1 5 H (89.20 x 10° spermatorzoa/mL) ZF 5 > Mi{EEAh A (3 A EEAE - (HEEERIIE I
E RV TA S IIRES - (ARG REIZT - T5 THNIRE R HIRER  AERRAE HEER0EST - HER
[& FANERE SRS > B S eiE hRES RMEANREMERS - BRI ARA EEEEE MRS E - BT
SENTE T AEER 0 15 8 ARGEER > WEXZE (9 R) EFSiE - BEEERGHE TR - LHE 6 AT
EERARE (50.71 £ 2.66%) - EFREEIE(LEIE T AEERE > FileERHBEESBE T B THEhg
ZEH -

*2. MEARRLFESHOERSE T
Table 2. Analysis of semen quality of Alpine goats by month

Month Volume n Viability Concentration Motility

(mL) (%) (10%/mL) (%)
January 0.68 £ 0.07* 9 78.44£291° 49.06 +3.98° 62.03 £0.57*
February 0.51 £0.05° 8 78.88 +3.54° 61.04 = 7.20% 57.36 = 1.80°*
March 0.45 +0.04° 8 71.00 £2.13° 91.63 £ 14.70° 53.67 £0.94%
April 0.43 +0.06° 7 61.43 £ 0.90° 75.52 £ 12.13% 52.98 +1.79%
May 0.48 +0.08° 7 58.57 £ 1.07° 89.20+1.18° 52.98 £ 0.99%
June 0.57+0.07" 5 60.00 £ 0.00° 73.93 £ 5.69% 50.71 £ 2.66°
July 0.66 = 0.06™ 6 60.67 £ 1.23° 49.10+5.16° 56.50 £ 0.90%
August 0.92+0.17° 6 72.17 £ 1.96™ 50.78 + 8.70° 63.07+0.97°
September 0.9510.05° 6 87.73 £ 1.19¢ 77.19 £ 3.25% 64.08 £ 2.48°
October 0.61 £0.07" 6 87.33+3.18¢ 52.00%7.01° 62.58 +0.87™
November 0.62 +0.04® 8 90.20 * 0.86° 45.62 + 6.23° 61.34 £2.80™
December 0.96 £ 0.22° 8 87.75 + 0.84° 52.74 £ 5.54¢ 60.06 + 2.00™
Means * SE.

¢ &¢ Means in the same column with different superscripts differ significantly (P < 0.05).
THI: temperature-humidity index.

HR 1 Rk 2 AR T AN > REIPEEERITIN R (DR ~ DR K THI ) SRR IR &2 B AR - HAT 52
SRR SR RIS YRR MINE LR B > CHEAERVE A e BV it - THI BR &Y
FIHMERE B RER > & THUEE 72 15 > BV S ST - SHKEENEERERESE AP E (Al ef al,
2023) 5 el EFEN L FAAERK SRR R EEAVE 52 9 Leboeuf et al. (2004) AYRZESERTEH - FREIME H IR
AyEs(E - THER HIRAYZE > BSEAVESERE AR E AR AHNERE - Mz iEses 1Ot AFERR
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e BRI ER] > BUABIFE RS E] > KR TS DB SRS VA R — 2 - BAEIAER T AR AR &L
AT E AR R > Serradilla er al. (2018) $5H1 - FHENYENREHIHISZ ARV IEFE DIRE - M2 TR - HEL
BT REMEE TR - AWt - IRREIR T FEERAUE TS ZAERESORAYSEF (Leboeuf et al., 2004) ©
Houston et al. (2018) AYTFERUT » SRR AT LU/ DI T2 LT - (MiiemE FEENES  fEenniEt -
TEZRFELZEIRG - DB HETRET) - AT - BERERVE TE DA ERET - BEZHZERIEE
SAHEEIEE -

BR(E AR S THIAYMEBATE AT (%3 ) > B/ E (volume) 8 THI AYAHRATE R -0.093 » BURNIE 2 IHYEAH
BEPEARAR + 770K (viability) B THI HUAHRBEMERES - & -0.6 > BURMEEE THI EJ} - /SR ARGRHIEAMERE © T
R (concentration) B THI HYFHREETE Fy 0.140 - BEUR Ry IEAHEE 5 A5 1057 (motility) B THI #YAHEEE B -0.265 » HUR
THI _EFHBUES) A T EAHRE - $8452KF - THI $HE T ER DUEERA R &M - bERieie
TR B ERYN (R 3) -

% 3. THI BERIERRmE HAVHE R

Table 3. Correlation coefficients between THI and various semen quality parameters

Variable THI Correlation P-value
Month 0.022 >0.05
Volume -0.092 >0.05
Viability -0.632 <0.001
Concentration 0.139 >0.05
Motility -0.265 <0.05

THI: temperature-humidity index.

AT ST T AR R A E AT RS — R 2RI T SRR R B R BER S LM 23
W R - REEKEEE (Rl 12 A) BREiE > MEEE (4 H) &K B TE 8 EEREKEERE
il 0 7Y 6 Ak 5 AiliEEeFm(l - M B rREAEES (3 H 5 ) s > HEF A RIEERIEK - &
—HHIHBEME TR - JRRETEE (THD) B T a3 R & AHERE (r=-0.633 » P <0.0001) - BUREDR SR
Bt TR R R A A B EEAIIRITE A ¢ THI B 1S AR MR 2 et B (r = -0.265 > P = 0.026) - {HNE
B 0.3 BN AHBI S » B E8AIR - ERREIREEE T REN 8 THI SRS EHEM: - BURHZ g Al aE
FEZCBEIERNITILATHE - GEME - MEFRAOFERGEE 2 TS LB RS EYE > S
IREEHVENEA I TR ER O EAH] s S - BT H IRIRAERIA BRI EIR S E - ISR - WEEE
BB\ THRAFIEM T - FERFRIREERS THI 612 FonBVE IR - DURGRARIAE AFEIEMRE 2 AE g #i
FETH SRR I EE -
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Abstract

The primary objective of this study was to examine the seasonal changes in semen volume, sperm motility, viability,
and concentration of Alpine bucks throughout the year in the annual semen collection process. Twelve 3-4-year-old Alpine
bucks were used in the experiment, with semen collected twice a week and with at least two days of interval in between the
collections throughout the year. The results show that semen volume was the highest in December (0.96 £ 0.22 mL) and the
lowest in April (0.43 = 0.06 mL). Sperm motility remained high from August to January and remained low from February to
June, reaching its lowest point in June (50.71 £ 2.66%).Viability started increasing in August (72.17 £ 1.96%), and peaked
in November (90.20 £ 0.86%) before gradually declining, which reached its lowest point in May (58.57 * 1.07%). Sperm
concentration was higher in March (91.63 x 10° spermatozoa/mL) and May (89.20 x 10° spermatozoa/mL), with relatively
lower sperm concentrations in other months. Further analysis of the correlation between the temperature-humidity index (THI)
and various semen characteristics revealed a negative correlation between THI and sperm viability, motility rate, sperm
activity, and semen volume. THI was positively correlated only with sperm concentration (0.140). The semen characteristics
observed in this annual collection suggested that high THI values had significantly negative impact on sperm motility. These
results can provide a reference for other related studies and breeders in adopting appropriate measures during the hot and

humid seasons.

Key words: Alpine bucks, Semen quality, Temperature-humidity index.

(1) Contribution No. 2819 from Taiwan Livestock Research Institute (TLRI), Ministry of Agricuiture (MOA).
(2) Southern Region Branch, MOA-TLRI, Pingtung 94644, Taiwan, R. O. C.

(3) Livestock Management Division, MOA-TLRI, HsinHua Tainan 71246, Taiwan, R. O. C.

(4) Genetics and Physiology Division, MOA-TLRI, HsinHua Tainan 71246, Taiwan, R. O. C.

(5) Corresponding author, E-mail: tckang@mail.tlri.gov.tw.



