View metadata, citation and similar papers at core.ac.uk brought to you by TfCORE

provided by Universiti Putra Malaysia Institutional Repository

UNIVERSITI PUTRA MALAYSIA

A COMPARISON ON THE SEMEN CHARACTERISTICS AND
EXTENDERS FOR FREEZING SEMEN OF THE SWAMP,
RIVER AND CROSSBRED BUFFALO
(BUBALUS BUBALIS)

P. RAMAKRISHNAN

FPV 1990 2


https://core.ac.uk/display/153797457?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

A COMPARISON ON THE SEMEN CHARACTERISTICS AND EXTENDERS
FOR FREEZING SEMEN OF THE SWAMP, RIVER AND CROSSBRED
BUFFALO (BUBALUS BUBALIS)

by
P. RAMAKRISHNAN

Thesis Submitted in Partial Fulfilment of the
Requirements for the Degree of Master of Science in the
Faculty of Veterinary Medicine and Animal Science,
Universiti Pertanian Malaysia.

January 1990



ACKNOWLEDGEMENTS

The author would like to express his sincere gratitude to:
- Dr. Adnan Sulong for his encouragement, guidance,
supervision, comments and suggestion throughout the
period of study which were invaluable in the preparation

of the thesis.

— Director General, Malaysian Agricultural Research And

Development Institute  (MARDI) for  providing the

facilities to carry out the study.

— Director, Livestock Research Division, MARDI, for

providing support and encouragement to carry out the

study.

- Prof. Dr. P.K. Basrur, Department of Biomedical

Sciences, University of Guelph, Canada, for her

constructive ideas and valuable suggestions and
comments.
- En. Nordin Yusof, MARDI station, Bukit Ridan, Pahang,
Assoc. Prof. Dr. Tengku Azmi Ibrahim and Assoc. Prof.
Dr. M. K. Vidyadaran, Department of Animal Sciences,
Universiti Pertanian Malaysia for the advise and
fruitful discussion during the course of this study;

Dr. Harisah Munip, Veterinary Research Institute, Ipoh,

for her help 1in karyotyping the animals used in this

study.

ii



En. Ahmad Shukri and Dr. S. Shanmugavelu for their help in
statistical analysis of the data collected. - En. Ishak
Mohamad and En. Abd. Wados Zainuddin for their sincerity
in taking care of the experimental animals.

Last but not Tleast, his wife, Kathirvelu Mudaliar Pattu,
children and brothers, whose constant help  and

encouragement has been a source of inspiration.

iii



TABLES OF CONTENTS

ACKNOWLEDGEMENTS «uvvevrevncencensesncensannnnnnnes

B eSO Al S S S S S S R 6 G o B A B GO0 B aa G A B aaaa G on

B (0 3 1 B S S 5 55 6 05 6 o0 B HD GO0 B DD B OB D ODAD A0

B S A 5 S S S S G SR 00 B a0 B 00 L OB B OO0 00 Do o6

A O S S S S S S 5 OB A58 b 0a A 000G D00 a GG 00000060

A S 55 6 5555565555 6600 500 UDH 50006660000 6000 00 GO0

CHAPTER

II

INTRODUCTION acvsvsnsinsanisasnsnnn snananensss

REVIEW OF LITERATURE +.vvevevvnrenecnannnnnnss
Classification of Water Buffalo ......ccuvu...
Crossbreeding between River and Swamp Types ..

Segregation of Chromosomes in Crossbred
Water Buffaloes .ceeeeeveceenenasenncnncnnnnns

Fertility in Interspecific Hybrids ...ceveeee.

Chromosome Anomalies and their Relation to
Fertility veeeeeeeesneenssncssnnnssnnssnnnnnns

Spermatozod cesececascssccscnnossasaroeannnnnan
Abnormalities of Spermatozoa ....eeveveveenen.
Head Abnormalities cu.eeeecerencencnnanncans
Midpiece Abnormalities .v.eeeceeecnnccasnaes
Tail Abnormalities seeeeeecesescncncncnnnsnes

Acrosome AbnormalitiesS ceeeeeeeessssssssnnns

iv

Page
i

ix

Xiii
Xiv

XVii

10

12
14
14
15
16
17
18



Factors Affecting Semen Quality seveeeeenncans 20
Season viveenn. 50000000 000600000800 500000000 20
Frequency of Ejaculation .eesecescssecescses 23
V8 ok KT S S 8 D B 0 IO D OO D DD GO DA (24
A SESH A 000000000 aH 0 D00 e 0000000 S00000oD0000 26

Libido and Mating Behaviour «uieeeeiesssnnnnss 27
R B SR 5 G 5 aH 0 GO0 0 OO0 0D OO0 0 aE0 00000 0D (43
Post-Weaning Management ...eeesecaancesnnnns 29

HOrmone ..eesesssssssnnnnssnssssnnnnnnnnssns 29

Seasons and Environmental Temperature....... 30
Frequency of Ejaculation scessssswnvsnuanass 31
Rating of Semen Characteristics ceeeeessessn . 31
Colour and DensSity seeecescescesscsnasnnnnns 31
VT S S8 8080000000 0000080000850 000 000080 32
Initial pH saswuxnumwnus R X
Mass ACtivity seeeescsnesencsnassnsnnnnnns .« 33
Progressive Motility ceesesssesscasnascananns 34

Spermatozoa Concentration ceeevenscscannassnn 34
Live Spermatozoa Percentage .eeeessss cesnane 35

Spermatozoa Abnormalities .sescesessasnenssan 35

Percent Intact Acrosome .eeeeeseesces oo a0e 36

Semen Preservation ...ceeeeecsssnnnnses ADA000C 37

IIT MATERIALS AND METHODS seeeassnnansnnans . 44
Animals ..... teveessssssssssnnnns reeees eeeens 44
Semen Collection Procedure ..eeeeeeeeescscnsns 45



Semen Evaluation s.oveeeeeeececnccnnnnannsnnnnnns 46

Mass Activity of Spermatozoa .....veeeeveess 47
Progressive Motility ccveceeerencnncnncnnnns 48
Spermatozoa Concentration ..veveeeeeenncnnnns 48
Live Spermatozoa Percentage ....ecvvveennnes 48
Spermatozoa Abnormalities ..eeeeeesnccennnns 49
Percent Intact Acrosome ....eeevesencannnnss 49
Reaction and Ejaculation Time e eeeraeeaaean 50
S 8800000 B 0000000000 0000 0000000000008 50 0 50
Semen Preservation ..icuceciiierenenienancnnas 51
Selection of Ejaculates .vevvvcnncnncnncnnnnns 52
Deep freezing of semen .......ccveevncnnnnnnns 52
Evaluation of Frozen Semen .....c.cvvvvcurenns 53
Statistics .wrapsnitsFsbdse massiiitnbnnne onbspis 56
RESULTS tuivvenenennsencasencacsnansssanannnans 57
S EEE 1 5 800000000000000000000000000000000000 00 57
Semen Collection .euvevesrenenncssannsnannnnss 57

Sexual Behaviour of Bulls during Semen

Collection suvevevvensesencnsencscnncnsnnnns 57
Semen Characteristics vivvieveneerensencsnnanss 60
Colour and Density seeeovsesnscsnannsnnnnnns 60
T = S S S A0 o e B A aana oG o a0 000 0aaa a0 C 61
Initial pH cveeviernecnnonennnssnnsnnsnnnnns 61
Mass Activity teueeeerveesnassecsasnnnnncnns 61
Progressive Motility cevecveesnceennnncnnnns 61

vi



Spermatozoa Concentration ...cvevveennncanns
Live Spermatozoa Percentage ......ceecennnee
Percent Intact Acrosome ...ieeeecscsssananes
Spermatozoa Abnormalities seeesescsssssnnsss

Effect of Season on Semen
CharacteristiCS .seeeeeeeseseansseaconnansannss

Effect of Season on Reaction Time and
Ejaculation Time svveeivnecnnnacnenacsannnnnns

Semen Freezing veeeeeeesessscssesnnssnassnnnns
Effect of Extenders.on Semen Freezing.......
Effect of Breed on Semen Freezing ...evvue..

Effect of Post-Thaw Incubation ...cceeeeenns

DISCUSSION tvuivecvcncncncncneanasanasasanananas
Semen Characteristics cuvevevceesessssnnnsanss
Colour and Density cveveceennncannnns SRRy
VolUme +uvvevencsssncncssansssasassnssnnnnns
Initial pH of Semen ..vvevicverncnanncnannes
Mass Activity teveeceennccesnccssnnnnnnnnnss
Progressive Motility cveeveesnnencennannnnns
Spermatozoa Concentration ...cvevievenncnnns
Live Spermatozoa Percentage ...... OGS e
Percent Intact Acrosome .....cvveveencnnenes
Total Spermatozoa Abnormalities .viceceasses
Reaction and Ejaculation Time ..vvevvncnncnnss
Semen Freezing veceivecesessssssesssassnsnnnnns

Effect of Extenders on Semen Freezing.......

vii

63
63
63

75



VI

Effect of Breed on Semen Freezing .......... 116

Effect of Post-Thaw Incubation ............. 118
SUMMARY AND CONCLUSION wuvseansensenenennnnsns 120
alRE 2, S S S S e S S S a G a G R B a0 naaan oo o a0 aaDann 123
APPENDIX - SUPPLEMENTARY TABLES .....ceceueus 141
VIEA 5555560000006 000000050 0040000 000000000000 147

viii



LIST OF TABLES

Table

1

10

1

Semen Characteristics (mean + SD) of
swamp, River and Crossbred (2n=49
chromosomes) Buffalo Genotypes ..eeeeeecanes

Head abnormalities of spermatozoa (mean
+ SD) in Swamp, River and Crossbred
(2n=49 chromosomes) type Buffalo Bulls......

Midpiece abnormalities of Spermatozoa
(mean + SD) in Swamp, River and Crossbred
(2n=49 chromosomes) type Buffalo Bulls......

Tail abnormalities of Spermatozoa
(mean + SD) in Swamp, River and Crossbred
(2n=49 chromosomes) type Buffalo Bulls......

Seasonal Variation in the Semen

Characteristics (mean + SD) of Swamp Buffalo.

Seasonal Variation in the Semen

Characteristics (mean + SD) of River Buffalo.

Seasonal variation in the Semen
Characteristics (mean + SD) of Crossbred
(2n=49 chromosomes) Buffalo Genotype....e...

Libido and Mating Behaviour of Swamp,
River and Crossbred (2n=49 chromosomes)
Buffalo Genotypes seseveesscnesessasansanasns

Seasonal Influences on Reaction Time and
Ejaculation Time (mean + SD) in Swamp, River
and Crossbred (2n=49 chromosomes) Buffalo
D STy R e e R R Fe Y e RSy ReuR oY

Effect of Four Extenders on Motility,
Percent Intact Acrosome and Filter

Percent (mean + SD) of Spermatozoa of

Three Buffalo Genotypes cevevecsasscnannnnns

Effect of Four Extenders on Reduction of
Motility, Percent Intact Acrosome and Filter
Percent (mean + SD) of Spermatozoa of Three
Buffalo Genotypes (Swamp, River and
Crossbred) ceveveseesessavescnssnsssnnsnnnnn

ix

Page

62

65

67

68

76

77

78

81

82

84

85



12

13

14

15

16

17

18

19

20

The Influence of Extenders LY, LFY, Triladyl
and Tris on the Overall Mean (mean of Swamp,
River and Crossbred Buffaloes) Post-Freezing
Motility, Percent Intact Acrosome and Filter
Percent '(+ SD) of Spermatozoa seeeescessssess

The Influence of Extenders LY, LFY, Triladyl
and Tris on the Overall Mean (mean of Swamp,
River and Crossbred Buffaloes) Reduction of
Post-Freezing Motility, Percent Intact
Acrosome and Filter Percent (+ SD) of
Spermatozoa..ceeecceenccennacaesananns 000000000

Post-Freezing Motility, Percent Intact
Acrosome and Filter Percent (mean + SD) of
Spermatozoa of Three Buffalo genotypes

in LY, LFY, Triladyl and Tris Extenders......

The Overall Mean (mean of LY, LFY, Triladyl
and Tris Extenders) Post-Freezing Motility,
Percent Intact Acrosome and Filter Percent
(+ SD) of Spermatozoa for Swamp, River and
Crossbred Buffalo Semen in Four Extenders.....

The Overall Mean (mean of LY, LFY, Triladyl
and Tris Extenders) Reduction of Post-
Freezing Motility, Percent Intact Acrosome
and Filter Percent (+ SD) of Spermatozoa for
Swamp, River and Crossbred Buffalo Semen in
Four Extenders....ccvecenanss tesssssscssaanns

Analysis of Variance for the Various

Semen Characteristics of Three

Buffalo Genotypes (Swamp, River and
Crossbred) ceieeeesessesescesassassssnsnnncns

Analysis of Variance for Percent Intact
Acrosome and Spermatozoa Abnormalities of
Three Buffalo Genotypes (Swamp, River and
Crossbred) v.evececencscscacsasascancsannnenss

Analysis of Variance for Reaction Time and
Ejaculation Time of Three Buffalo Genotypes
(Swamp, River and Crossbred) ..eeevecesesense

Analysis of Variance at Post-Thaw Stages of
Deep Freezing for Motility, Percent Intact
Acrosome and Filter Percentage of Spermatozoa
of Three Buffalo Genotypes Using Four
Extenders.isceseeeeseeseasesesseasssnsansennss

89

97

142

143



21

Analysis of Variance at Post-Thaw Stages of
Deep Freezing for Reduction of Motility,
Percent Intact Acrosome and Filter Percentage

of Spermatozoa of Three Buffalo Genotypes
Using Four Extenders ...

x1



LIST OF FIGURE

Figure Page
1 Monthly Rainfall and Mean
Temperature-Humidity Index (THI)
in Bukit Ridan, Pahang ....ccvveverennnnss 58

xii



Plate

o P w PN

LIST OF PLATES

Page
Elongated Head of Spermatozoa .......... 70
Round Head of Spermatozoa ....... cesnens 70
Deformed Head of Spermatozoa .....eee... 71
Detached Head of Spermatozoa ¢e.veceee.. 71
Pyriform Head of Spermatozoa ........... 72
Knobbed_Acrosome of Spermatozoa ........ 72
Ruffled Acrosome 6f Spermatozoa ........ 73
Spermatozoa with Proximal
Cytoplasmic Droplet .ecvveecrnneennnenss 73
Spermatozoa with Cork Screw Defect ..... 74
Spermatozoa with Dag Defect ............ 74

xiii



Abstract of the thesis submitted to the Senate of
Universiti Pertanian Malaysia in partial fulfilment of the
requirements for the Degree of Master of Science.

A COMPARISON ON THE SEMEN CHARACTERISTICS AND EXTENDERS
FOR FREEZING SEMEN OF THE SWAMP, RIVER AND CROSSBRED
BUFFALO (BUBALUS BUBALIS)

By

P. RAMAKRISHNAN
January 1990

Supervisor : Dr. Adnan Sulong.

Faculty : Veterinary Medicine and Animal Sciences.

A study was undertaken (i) to investigate and compare the
effect of chromosome make up on semen characteristics of three
buffalo genotypes, viz swamp, 2n=48; river 2n=50; and
crossbred, 2n=49; (ii) to investigate the influence of climate
on the semen characteristics of the three genotypes; (iii) to
study the freezability of the semen of the three buffalo

genotypes using four different extenders.

The results showed that in general, the semen quality was

better in the swamp buffalo as compared to the river type.
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Except for the semen colour, density, volume and spermatozoa
concentration, all the other semen characteristics of the
crossbred buffalo were inferior to that of the other two
genotypes. The lower mean values for mass activity,
progressive motility percentage, percent intact acrosome and
the higher incidence of total spermatozoa abnormalities in the

crossbred buffalo (2n=49) semen indicate that the odd number
chromosome complement of this genotype has an adverse effect

on its semen characteristics.

The reaction time and the ejaculation time were
significantly higher in swamp buffalo as compared to the other
two genotypes. There was no significant difference 1in the
reaction time between the river and crossbred buffaloes.
However, the ejaculation time of the crossbred buffalo was
significantly higher than that of river buffalo. The reaction
time and ejaculation time were significantly higher in the
swamp buffalo during the 'Dry' season. However, there was no
seasonal variation in the reaction time and ejaculation time

in the river and crossbred buffaloes.

Although an effect of season on semen characteristics of
the swamp and the river buffaloes was observed, the quality of
semen produced by these two genotypes during the three seasons
were within the limit of good semen quality. In the crossbred

buffaloes, a significantly higher spermatozoa concentration

Xv



and lower percent 1intact acrosome were noted during the

'Rainy' season.

With regard to the influence of extenders on the post-
thaw quality of semen, the overall mean (mean of swamp, river
and crossbred) motility at O hour post-thaw was significantly
higher for semen extended with Tris as compared to those
extended with Lactose yolk, Lactose fructose yolk and Triladyl
extenders. There was no significant difference 1in the post-
thaw percent intact acrosome among the semen samples frozen in
the four types of extenders. Although the overall mean 0 hour
post-thaw filter percentage was highest in samples wusing

Triladyl, it did not vary significantly from that using Tris.

With regard to the influence of breed on semen freezing,
the overall mean (mean of the four extenders) motility and
filter percentage at 0 hour post-thaw were significantly
higher in the swamp buffalo as compared to the other two
genotypes. The crossbred buffalo recorded a significantly
lower overall mean post-thaw motility, percent intact acrosome

and filter percentage as compared to the swamp and river

buffaloes.

In conclusion, it can be stated that the crossbred
buffaloes with odd number  chromosome complement are
genetically inferior in regard to semen quality, as compared

to the pure bred parental types.
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Abstrak tesis yang dikemukakan kepada Senat Universiti
Pertanian Malaysia sebagai memenuhi sebahagian daripada syarat
untuk ijazah Master Sains.

PERBANDINGAN CIRI-CIRI SEMEN DAN JENIS EKSTENDER UNTUK
PEMBEKUAN SEMEN DI ANTARA KERBAU KERBAU
SAWAH, SAPI DAN KACUKAN

Oleh

P. RAMAKRISHNAN
Januari 1990

Penyelia : Dr. Adnan Sulong
Fakulti : Kedoktoran Veterinar dan Sains
Peternakan.

Kajian-kajian telah dijalankan untuk (i) menilai dan
membandingkan kesan bilangan kromosoma ke atas ciri-ciri semen
tiga jenis genotaip kerbau (sawah, 2n=48; sapi, 2n=50; dan
kacukan, 2n=49); (ii) mengesan pengaruh iklim ke atas ciri-
ciri semen bagi tiga Jjenis genotaip 1ini bagi menentukan
kualiti semen pada musim berlainan; dan (iii) menilai kesan
pembekuan ke atas ciri-ciri semen kerbau-kerbau  ini

menggunakan empat jenis pengekal semen (exstender).

Pada keseluruhannya, kualiti semen kerbau sawah didapati
lebih baik daripada yang didapati pada kerbau sapi. Kesemua

ciri-ciri semen kerbau kacukan kecuali warna, densiti, disipadu

xvii



dan kosentrasi spermatozoa didapati kurang bermutu (inferior)
dibandingkan dengan genotaip-genotaip lain. Nilai purata
terendah bagi ciri-ciri aktiviti mass, motiliti progresif,
peratus motiliti, peratus akrosoma kekal dan nilai tertinggi
bagi bilangan spermatozoa yang abnormal bagi semen kerbau
kacukan menunjukkan bahawa kerbau yang mempunyai bilangan

kromosoma ganjil adalah kurang subur dalam pembiakan.

Masa reaksi dan masa ejakulasi kerbau sawah didapati
lebih panjang daripada yang didapati pada kerbau sapi atau
kerbau kacukan. Tiada perbezaan bermakna didapati bagi masa
reaksi di antara kerbau sapi dan kacukan. Bagi masa ejakulasi
didapati kerbau kacukan menunjukkan jangkamasa yang panjang
daripada kerbau sapi. Pengaruh musim dapat dikesan pada ciri-
ciri semen kerbau sawah di mana masa reaksi dan masa ejakulasi
adalah lebih panjang pada musim kering. Disebaliknya, musim
tidak mempengaruhi parameter-parameter ini bagi kerbau sapi

dan kacukan.

Walaupun musim didapati juga mempengaruhi ciri-ciri semen
kerbau sawah dan sapi, tetapi didapati kualiti semen yang
dihasilkan oleh kedua-dua jenis genotaip ini adalah di dalam
nilai kualiti semen yang baik. Kerbau kacukan menunjukkan
konsentrasi spermatozoa yang lebih tinggi dan peratus akrosoma

yang kekal yang lebih rendah pada musim hujan.
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Berhubung dengan kesan ekstender ke atas kualiti semen
beku selepas dicairkan (post-thaw), purata keseluruhan (purata
bagi kerbau sawah, sapi dan kacukan) motiliti pada jam O
selepas dicairkan menunjukkan nilai tertinggi bagi semen
dikekalkan dengan 'Tris' dibandingkan dengan sampel-sampel
dikekalkan dengan 'Lactose Yolk', 'Lactose fructose yolk' dan
'"Triladyl'. Tiada perbezaan signifikan pada sampel-sampel
semen yang dibekukan menggunakan kesemua jenis exstender.
Walaupun peratus turas didapati tertinggi pada jam O selepas
dicair bagi sampel menggunakan 'Triladyl', ia tidak
menunjukkan perbezaan bermakna dari sampel-sampel menggunakan

"Tris'.

Berhubung dengan kesan baka ke atas ciri-ciri semen yang
dibeku, purata keseluruhan (purata keempat-—empat ekstender)
motiliti dan peratus turas pada jam 0 selepas dicair adalah
tertinggi sekali pada kerbau sapi. Kerbau kacukan menunjukkan
nilai-nilai terendah bagi motiliti, peratus akrosoma kekal dan

peratus turas selepas dicairkan.

Kajian 1ini memberi kesimpulan bahawa dari segi genetik
kerbau kacukan dengan bilangan 49 kromosoma mempunyai ciri-

ciri semen yang inferior dibandingkan dengan jenis baka tulen.
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CHAPTER I
INTRODUCTION

The buffalo (Bubalus bubalis) population of the world has

been estimated to be between 130 and 150 million. About 94
per cent of the world buffalo population is found in Asia and
the Pacific Region #(Soni, 1986). It plays a multipurpose role
in the agricultural economy of most South East Asian

countries.

The buffalo (Bubalus bubalis) is classified by MacGregor

(1941) into river and swamp types based on their habitat and
use under domestication. The large river type prefers fresh
water for wallowing and is used mainly for milk, while the
swamp type wallows in muddy water and is used for draught and
meat. Recently, the two types were further classified based
on their cytogenetic make-up. The river or milk buffalo found
mainly in India and Pakistan, has 2n=50 chromosomes whereas
the swamp buffalo, the common draught animal found in east and
south of Burma 1including Malaysia has 2n=48 chromosomes
(Romme1t-Vasters et al., 1978). The chromosome complement of
the F1 hybrid (swamp x river) s intermediate (2n=49
chromosomes) to the two parental types (Bongso and Jainudeen,

1979). Further segregation results in two populations (2n=49



and 2n=50) when backcrossed to river type and two populations
(2n=48 and 2n=49) when backcrossed to the swamp type (Bongso
et al., 1984; Harisah, 1988). The inter se mating of the F.I
(F1 X F1) produces three populations (2n=48, 2n=49 and 2n=50)
of F2 animals (Harisah, 1988; Bongso and Hilmi, unpublished

data).

Crossbreeding the swamp buffalo with the larger river
types has been practised in Malaysia, China, Thailand and
Philippines to exploit the benefit of heterosis and obtain the
maximum genetic merit for production characteristics. However,
testicular biopsies of the F1 hybrid obtained via
crossbreeding were found to have a large proportion of
degenerating spermatocytes and abnormal spermatids. It was
suggested that the various synaptic associations resulting in
unbalanced gametes during meiosis may be responsible for the
degenerating germinal cells, in this genotypes which possesses
unbalanced chromosome complement (Bongso and Hilmi, 1983).
Fertility has also been shown to be affected in other species
such as cattle possessing odd number chromosome (2n=59) due to
chromosomal translocation (Gustavsson, 1969; Dyrendahl and
Gustavsson, 1979). With the present breeding programme and
eventual production of F1, F2 and backcross generations, it
becomes important to investigate the effect of unbalanced
chromosome make up on fertility in buffalo crossbreds with
2n=49 chromosomes. The outcome of this idnvestigation would
provide a viable basis for future genetic improvement of the

buffalo.



The female buffalo is generally considered a seasonal
breeder (Yadava and Kushwaha, 1965; Roy et al., 1972; Hossain
and Ahmad, 1973; Harjit and Arora, 1982; Liang et al., 1982).
However, there 1is 1little evidence to indicate whether the
seasonal breeding behaviour is a species characteristic or the
result of climate and/or nutritional stress. This behaviour
could be related to the fact that in most studies on seasonal
effect on the buffalo ejaculates, the semen collected is
generally reported to be of Tlower quality dur%ng the summer
months (Pandey and Razada, 1978; Gupta et al., 1978; Bajwa et
al., 1982; Rajamadedran and Sultanbawa, 1982). In Malaysia,
there 1is scanty information on the semen characteristics of
the three local buffalo genotypes (river, swamp and
crossbred). Furthermore, there is also a lack of information
on the seasonal effect on the buffalo ejaculates. This basic
information is useful 1in formulating a buffalo breeding

programme in this country.

The problem of seasonal breeding and the lack of mature
and proven buffalo males of the three genotypes in several
areas may be overcome by artificial insemination using frozen
semen. Artificial insemination is a major tool which can be
utilized to enhance buffalo production by exploiting the

superior genetic material.



Therefore, the objectives of this study are:-

(1) To study and compare the raw semen characteristics of
the three genotypes of buffaloes as a measure of

fertility.

(2) To study the relationship between climate and semen

characteristics of the three buffalo genotypes.

(3) To evaluate the effect of deep freezing and different
extenders on the post-thaw semen characteristics in
order to identify the best suitable extender for semen

preservation for the three genotypes.



CHAPTER II
REVIEW OF LITERATURE

Classification of Water Buffaloes

The buffalo (Bubalus bubalis) was classified by MacGregor

(1941) into river and swamp types based on their habitat. The
river type which is mainly used for milk, prefers fresh water
for wallowing, while the swamp type which is used for draft
and meat purpose, wallows 1in muddy water. They are also
phenotypically distinct with the river types found mainly in
India and Pakistan and introduced into the Near East, Europe,
Latin America and Africa. The swamp type indigenous to
Southeast Asja extends northward as far as Assam (Mason,
1974). Swamp buffaloes are found in large numbers in Burma,
China, Indonesia, Kampuchea, Laos, Malaysia, Philippines, Sri
Lanka, Thailand and Vietnam. Swamp buffaloes have also been
introduced effectively into Australia, Brazil, Trinidad and

several areas of Oceania (Mason, 1977).

Recently the water buffaloes of Asia and Australia have
been classified as river and swamp types according to their
cytogenetic status. The river type has a chromosome number of
50, whereas the swamp type of most Asian countries possess 48

chromosomes. The Australian swamp buffalo which i



