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(2)(4) (3) (2)

94 9 6 94 11 4

23 59' 121 36' 3

30

2.0 0.5mL 1.4 0.3 109 sperms/mL 4.6 0.4

82.2 6.0% 7.0 1.5% 8.8 3.2% pH 6.6 0.1

1.5 0.3 109, 1.5 0.3 109 sperms/mL vs. 1.2

0.4 109, 1.3 0.2 107 sperms/mL, P < 0.05 85.7 4.

6% P < 0.05 82.0 4.2% 78.8 8.1% 82.1 3.5%

10.3 4.2% P < 0.05

pH

2.1 0.6 vs. 1.9 0.4 mL, P < 0.05

Mandal et al., 2000 Sansone et al.,

2000 Ahmad et al., 1987; Chacon et al., 1999; Mandal et al.,

2000 Mandal et al., 2000 Bahga and Khokar, 1991

Wideus and Hammond, 1993; Brito et al., 2002

1 1 3 0 1

2

3

4 E-mail: lywei@mail.tlri.gov.tw
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I. 

23.59 N 121.36 E

3 5M 5M

block salt 2 08:00 15:00 1

artificial vagina 2 30 Sansone

et al., 2000 39~41

Sansone et al., 2000

digital dry bath incubator 37.5

II. 

2003 8 7 2004 7 28 Beginning of Spring

Beginning of Summer Beginning of Autumn Beginning of winter

III. 

9 00 temperature-humid-

ity index, THI Madler et al., 1999

THI=0.8 T RH T-14.3 46.3

T Dry bulb temperature

RH Relative humidity %

IV. 

I semen volume, mL

II sperm concentration, sperms/mL

3%NaCl 200 2 200

improved Neubauer haemocytometer

10~15 200 ~400

10 10~40

10 40 4 5 5

107 mL Nafa and Eshre-Siga, 2002

III mass activity score, 0~5scale

Ax et al. 2000 0~5
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IV motility, %

200

5 A 3%NaCl

B B-A /B 100% 1977

V percentage of dead spermatozoa, %

eosin-nigrosin eosin-Y 11.1 mg plus nigrosin 66.7 mg/mL distilled water; Sigma

2 400

1 500

VI percentage of abnormal spermatozoa, %

eosin-nigrosin staining technique 2

400 200

Ax et al. 2000

VII pH

pH meter

VI. 

Mean Standard error of mean, M SEM

SPSS 10.0 Statistical

products and services solutions General Linear Model Procedure, GLM

Duncan's new multiple range test

t Paired t test

THI 72 72

72 78 78 89 89

Wiresma, 1990 2003 8 2004 7

THI 79 66 68 82 1 P < 0.01

3

274
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I. 

2.0 0.5 mL 1.4 0.3 109/mL 2

Goldon 1996 2~4 3~5 mL

1.5~3.7 mL 0.6~2.5 109/mL Nordin et al.,

1990 1986 Mathias and Yusuf 1985

1.5 109/mL 1.1 109/mL

30 2.1

0.6 vs. 1.9 0.4 mL; P < 0.05 2 1.3 0.3 1.4 0.3 109/mL, P > 0.05

2 Nili-Ravi

2.0 vs. 1.4 mL 1.8 0.6 vs. 1.3 0.6 mL Murrah 3.17 1.21 vs.

2.98 0.97 mL Wierzbowski et al., 1980; Mathias and Yusuf, 1985; Verma et al., 1986 8.

16 vs. 7.31 mL Everett and Bean, 1982

Everett and Bean, 1982

30 Mathias and Yusuf 1985

1.0 0.7

vs. 1.1 0.7 109/mL

1.9 0.4 2.0 0.4 2.2 0.5 2.2

0.7 mL, P > 0.05, 3

1.5 0.3 109, 1.5 0.3 109 sperms/mL vs. 1.2 0.4 109, 1.

3 0.2 109/mL sperms/mL, P < 0.05 3

Bahga and Khokar, 1991

2003

Sansone et al. 2000 Vale et al. 1994

1~3mL 6mL Nordin et al. 1990

29~32 33~41 42~53 54~65 65 5

12 1.5 0.4 1.8 0.6 2.1 1.0 3.5 0.4 3.7 0.

5 mL 65 0.3 mL 3

2 65

0.3 mL 2.8 0.9

2.9 0.9 2.6 1.0 2. 6 0.8  109sperms/ejaculation P > 0.05 3

Cassady et al., 1953; Mandal et al., 2000 Zarfar et al. 1988

Nili-Ravi

THI

30.2 82 1

THI 28.0 vs. 20.9 79 vs.

68 1

Zarfar et al., 1988;

Nordin et al., 1990
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II. 

4.6 0.4 82.2 6.0% 2

30 4.6 0.3 vs. 4.5 0.4; 82.4 5.2 vs. 81.9

6.8%, P > 0.05 2.2 0.5 vs. 2.1 0.8; 0~3 scale

Murrah 64.5 5.5 vs. 65.9 5.9% Mathias and Yusuf, 1985; Verma et

al., 1986

4.5 0.4 4.6 0.3 4.5 0.5 4.6 0.3, P

> 0.05 3 4.5

1986

5 0~5scale Zarfar et al. 1988 Nili-Ravi

85.7 4.6% P < 0.05 82.0 4.2% 78.

8 8.1% 82.1 3.5% Chandra et al.

1999 Murrah Mandal et al. 2003

Murrah motion characteristics

THI 79 66 68 82

1 THI Mandal et al .

2003

III. pH

pH 7.0 1.5% 8.79 3.18%

6.56 0.14 2 Ahmad et al. 1987

3~4% Gill et al., 1974 26.8~32.8% Guraya and

Sidhu, 1976 6~15% 2~14% Jainudeen,

1986 10.3 12~15% Avenell, 1982; Jainudeen

et al., 1981

Ahmad et al., 1987; Chacon et al., 1999; Mandal et al., 2000

30 31 39%

35 30 35% Mathias and Yusuf, 1985

pH 6.4~6.75 Kumar et al., 1993; Sansone et al., 2000

pH 30 7

Murrah Mathias and Yusuf, 1985; Verma

et al., 1986

7.3 1.8 6.8 1.1 7.0 1.6 7.1 1.5%, P > 0.05

3

THI 82 79

8.1% 8.0% 4

THI 84 31.0, 31.5 THI

30.7 N, 73.3 E Nili-

Ravi Ahmad et al., 1987
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Gupta et al., 1978

Ahmad et al., 1987 38 Sharma and Gupta, 1980

10.31 4.19% P < 0.05 THI

82, 30.2 1 THI

8.4 2.0% 8.5 2.5% 7.6 2.8%

3 THI

 65, 19.2 Mandal et al. 2000 Murrah

pH

3

P < 0.05

P < 0.05 P < 0.05

pH

P < 0.05

1986

19 1 23-29

1977

Ahmad, M., M. Latif and M. Ahmad. 1987. Morphological abnormalities of spermatozoa of Nili-Ravi

buffalo. Buffalo J. 3 2 153-160.

Avenell, J. A. 1982. Freezing of swamp buffalo semen and conception following insemination. Anim.

Reprod. Sci. 5 141-144.
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Abstract

The objective of this experiment was to investigate the characteristics and seasonal changes of semen of

Taiwan water buffaloes for determining a proper season for the frozen semen preparation. A total of three

Taiwan water buffalo bulls kept in confinement in Hualien 23 59 N, 121 36 E were used in the

study for measurement of semen characteristics. Semen samples of 2 ejaculations were collected at 30-minute

intervals with artificial vagina weekly throughout the year. Results of the semen characteristics were volume 2.

0 0.5 mL, concentration 1.4 0.3 109/mL, mass activity score 4.6 0.4, motility 82.2 6.0%, per-

centage of abnormal spermatozoa 7.0 1.5%, percentage of dead spermatozoa 8.8 3.2% and pH 6.6 0.

1, respectively. The average sperm concentrations in autumn and winter were significantly higher than in spring

and summer 1.5 0.3 109, 1.5 0.3 109 vs. 1.2 0.4 109, 1.3 0.2 109 sperms/mL, P < 0.

05 . The sperm motility in winter 85.7 4.6% was significantly P < 0.05 higher than in spring 82.

0 4.2% , autumn 78.8 8.1% and summer 82.1 3.5% . The percentage of dead spermatozoa in

summer 10.3 4.2% was significantly P < 0.05 higher than the other seasons. There were no differences

in semen volume, mass activity score, percentage of abnormal spermatozoa and pH value between seasons. The

semen volume was significantly P < 0.05 higher in 1st ejaculation than in 2nd 2.1 0.6 vs. 1.9 0.4 mL

ejaculation. The semen characteristics between 1st and 2nd ejaculation did not have any difference from each other.

In conclusion, the sperm concentration and motility for Taiwan water buffalo bulls in winter were better than

in summer season. Therefore, the semen collected in winter was more suitable for frozen semen preparation.

Key words Taiwan water buffalo, Semen characteristics, Seasonal changes.
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