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There are 77 million domestic buffaloes in the world, of which there are 74
in Asia, 2 millions in Africa and half a million in Europe. Most of Tndian
buffaloes belong to the swamp buffaloes, while th~ African buffaloes is consi-
dered to be river buffalo. Both races belong to the Asiatic buffalo, Bos
{Bubalus) bubalis, that belong to genus Bos family Bovidae and superfamily
Bovoidea, The other species to this genus is Bos taurus and Bos indicus, the
cattle. Accordingly, both species has lot of smilarities, yet the buffaloes
had not attracted attention like the cattle. The chromosome number of
the Egyptian river buffalo is 2 n 50, NF 60, while it was 2 N 48, NF 58 for
the Indian swamp buffalo that rise a question whether there are two species
in the buffalo. This may clear why two types, the river and swamp buffaloes
do not produce offspings when mated to each other.

The habitat of buffaloes in swamps and rivers under lot and humid weather,
enables them to withstand unfavourable conditions of hot and undeveloped
areas and can give reasonable production of milk and meat beside Jabour.

Reproduction in Male
Anatomy

The genital organs of the buffalo bull conform to the general mammalian
type. There are great similarities between buffalo and cattle bulls with respect
to.the morphological characters of the genital organs. However, the sheath
of the buffalo is longer than in cattle. Its free extremity is not covered with
hair, while it is covered with hair in cattle. The distance between the sheath
orfice and the naval is longer in the buffalo than in cattle. The scrotum in
the buffalo is less pendulous than that of cattle. There is no hair covering
the skin of buffalo scrotum. In the river buffalo, the penis hangs in
apendulour sheath formed by a feld of skin extending from the umbilicus
backwards. The swamp buffalo has the penis contained in a sheath which
adheres close to the bedy except at the umbilical end, where , it hangs free
by a short distance of 3 em. The scrotum in the swamp buffalo is small and
has no conttriction near the attachment to the abdominal wall forming no
neck. In the river buffalo, the scrotum is longer, with a distinct neck that
compose one third of the length of scrotum body forming a penculous scrotuin.
The scrotum of the buffalo, however, is smaller in size than that of cattle of
similar size,
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In Egyptian buffaloes the length of the penis from the ventral side is longer
than that from the dorsal side. The anatomy of the penis show that its shape
is sloping from its root to its sheath (Zaki, 1971). The diameter of the penis
Jarger in cattle than in buffalo. The length and thickness of the corpus prostate
are greafer in cattle than buffalo, but its width is larger in buffalo than cattle.
Also, it was found that the number of mucus folds are more and the thickness
of the prostate dessiminata ventrally and dorsally are larger in the buffalo
than cattle . Buffalo testis is noticably smaller in buffalo than cattle. The
long axis of the testis in cattle is more vertical than in the buffalo. The early
studies of Ma Gregor (1941) indicated that the testicles descend in the
scrotum when the buffalo calf is about six months old, however, in the
Egyptian and Murrah buffalo, the testicles are found in the scrotum at birth.

The length, width and thickness of the seminal vesicle are larger in cattle
than in buffalo. Thesecomparison clear up the cause of higher percentage of
fructose in cattle than buffalo. The dorsal postion of the ampullae-ductys-
opennings to the seminal vesiclesducts-opennings is more frequent in the

TABLE 1. I The comparison between buffaloes and cattle in the different measurements
weights of male genital organs and parts.

QOrgans and parts Buffalo Cattle
Length of scrotum body em + « « « .« . - 16 — 20 25 — 35
Circumference of scrotum body em . . .| 32 — 35 30 — 4}5
Sheathlengthem . .« ¢ o o o0 0 0 36 20 — 30
Penis lengih during ereclicn em .+« .+ . 36 25 — 30
Penis weight with its sheath g « . . . . 255 300 —420
Testis measurements ¢m .« -+ <« . . 11 X 5% 4 14 x7%x7
Testis weight with the epididymis g . - . 107 . _ 3000 —500
Seminal vesicle measurements cm - -« .| 7 x0.9x0.5 14%4 %3
Seminar \"CEJi(.;lC WOBhLE - . o o .. 9 i GO =T
Ampullae measurements em - - . . . « . 12 % 0.8 14 x%1.2
Ampullae wc{ghi BT e e s 2 B e e s 4.3 -
pacfusﬂci‘e:eus measurcments ¢cm - - <. 82 % 0.2 102 % 0.4
Dactus deferedsweight g« « . . . . 4.2 -
.(Amper‘s gland measurements cm  + . .| 3.7 x 1.4%0.8 -
Cowpet’s gland weight g - . - . . . . 5.2 =
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buffalo than in the cattle, while the ventral and intermediate positions are less
frecuent in buffalo than cattle. The secretory main duct of the Cowper’s
gland is longer in cattle than inthe buftalo. Also, the length of the Cowper’s
gland is longer in the buflalo than in cattle, while its width and the thickness
were less in the buffalo than in catile. As found preyiocusly, the structure of
the main and accesory sex organs in the buffalo is like the caftle irrespective
to a general frend that the organs of the buffalo are smaller in size. This is
not due to differences in body siz> as the buffalo bull normally weight from
800-1000 kg, which is almost the same like the cattle.

Histology

Histological examinations of testis indicate that each seminiferous tubule
contains Spermatogonia, primary sSparmatocyte, secondary spermatogcytes
and spermatids. The largest external diamter of seminiferous tubnle is 222u.
The diameter of the four types of cells and their nuclei are on the average
13, 20, 11 and 9y for the cells and 6, 10, 6 and 4u for their nuclei respectively,
Fach tubule contains 8 sertoli cells of 29 w diameter and 1du  diamter for its
nuclei.  The average number of interstitial cells is 35. Their largest diameter
and their nuclei are 21 and 17 p respectively. The largest external diameter
of both the testis bloed vessels and capillaries are 42 and 14 .

The largest external diameter of epididymal tubule is 38 2 ¢+. Each tubule
contains 3 types of cells, the ciliated non-ciliated and basal. The largest
diameter of the three types of cells and their nuclei are 45, 29 and 24y for cells
and 14,14 and § pfor nuclei. The hight of ciliaic 16 w, and the distance from
the basal membrane of the epididymal tubule and its lumen including
the cilia is 96 w.

The largest external diameter of the seminal vesicle tubile is 237 u. Each
of these tabules has 3 types of cells A, B and C, lired in two layers. The largest
diameter of these cellg and their nuclei are 25, 12 and 24 s for the cells and 10
9 and 10 u for the nuclei respectively. The average number of these types o
cells in each tubule are 60, 32 and § cells respectively. The thickness of the
longitudinal, circular and longitudinal plus circular muscle septa are 253
312 and 387 respectively.

Prostate tubule is of 99 ¢ in diameter and contain 28 cells of 17 u in
diameter.  Cowper’s gland tubule is of 96 p, diameter which contains
almost 25 cells of 18 ¢ in diameter. The external diameter of the ampulla is
150 1, each tubule has 37 cells of 28 p in diameter.

Puberty

The transit‘on period from the infantile stage to the sexually functional
male calfs last approximately 23 weeks., Buffalo bulls reach puberty at mean
age of 81 weeks, ranging from 66-89 weeks. Five stages preceed the onset of
puberty.  The first from 59-63 weeks of age, after the infantile stage, the
calf begins smelling and licking the other sex calves. The sccond, when the
male calves are left with females, they mount them without erection, during
the period from 62 to 64 weeks of age. During the third stage, the young
bulls began to erect without ejaculation when mounting females during a period:
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from 64 to 70 weeks of age. The fourth stage begin when the bulls mount,
erect and ejaculate with gradual improvement of semen quality, during the
period from 70 to 81 weeks of age.

After attaining sexual maturity, ejaculates were obtained each 10 days.
All the physical characters of semen are improved until the 3th ejaculate,
then the characters remains almost constant. However, chemical analysis
of semen samples show slight improvement. Accordiagly it is recommen-
ded that buffalo bulls should not be placed in service until they are
at least 2 years old (Sayed, 1958).

In the study of Baker ef al. (1953), he found that the young male buffaloes
attain full puberty later than the Freisian bulls when compared under the
same conditions.

Tn normal practice in Egypt, however, the buffalo bulls are first used at
service at 3.7 years. Their average useful life is 4 % years (El-Itriby and Asker
1957). InIndia the buffalo bull is put to service at about the same age (Perry,
1960). However, Sayed (1958) obtained ejaculates with good quality and
quantity earlier than that age at almost 2 years.

TABLE 2. Physical and chemical characters of yYoung buffalo bulls semen.

Range between First | Range of ejacalate
and 8§24 ejaculate after the 8zh
Semen characters after sexual ejaculate until the
maturity | 10th one
== | L
Volume €™ « « o ¢« ¢« o 0 wom e ow e s 1.0 — 2.3 2.3 — 2.4
BEL o e o i e S 7.28— 8.94 6.96— 6.92
Concentration em®x 108« . .« . v o 13 -—544 : 634 —732
Mofility: % w o oomow 2 oA p w 0 —356 62— 64
Live 34 « = = @ v e s m s we e v 56 — &3 36 — 88
Abnormalities 9 <« « - e e s e e | 36 |9 17 17
Fraciose w100 e« v v 0 o 00 0 . 316 —667 | 573 -—376
Non Protein nitrogen mg/100 cm 108 —116 320 ~126
Total protein & - -« « =« = o . e e 2.3 — 3.4 i R U |
Total phosphiorus — « « « « « « 0 - 5 — 71 76 — 76
Tnorganic phospherus mg/100 cm 6.1 — 9.0 | 7.8 — 10.0
Organic phosphorus mg/100 em -« - - 45— 63 66 — 68
Creatinine mg[100 cm « < « ¢+ - = - - 4.9 — 5.8 &b = 5.3
Chloride mg/100 emm . -« -+ - - 292 —326 786 —296
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Mating behaviour

Tn young buffalo bulls ranging in age from §-14 months erection took
place before mounting while pratrusion penctration and c¢jzculation came
fater. Before ejaculation the penis herdened but without great enlartargement
and tibrated rapidly. Violent impression is observed only at the time of
ejaculation.

The buffalo bull smell receptive females licked their external genitalia
raised his head and sniffed. Erection took place before mounting  whilst
prot rustion penetration and  ejaculation and gjacuation came last. Before
eiaculation the glans penis hurdened but without any great enlargement and
and vibrated repidiy. Filereceness is only ovderved at the of ejaculation.
The males did not show offensive reaction towards the buffaloes after mating.
Mating patterns of the cattle bull differs grdeatly than that of buffle bull.
In the cattle the protrusion of the penis occurs before mounting  whilst  in
the buffalo mounting occurs before protrusion and actual penetraticn,

The e internal betwen two successive copulations ranged from @30
to 20 minutes. According Lo sequence of service and the degree of receptivity
of the femrale.  After three condecutive services the buffalo bull shows exhuus-
tion and elorts in mountine. Sometimes he explored genitolia dna do
pot atterrpt to mount. At least four hr of rest has elapse to revive
sexual libids.

Sex drive exhibited by the buffalo bullis considerably variable according
to size and age of female. The different to partcular females. Certain buffalo
bulls show greater sexual interest towards by size females than to their age
mates. When ther is big size differencs between the two sexes the male tends
to ciuculate with less cerfainity to penelrate.  Aller force mating nonreceptive
fernales the male is greatly attracted to thein. When an apron is used to cover
the whole belly and exteral alia of the niale his sexual bilbide do not
decretiee oither during or after removipg (he apron. Heavy rainfalls and
severe hot chimali sexcal desire, whilst water sprin-

Al

onditians depress

klirg stimulares teasing ac
In ormal mating, the tine elapsing frem exploring. the female geniralia
to ejaculation iy prelor shen (he intervai beiseer cjaculations is curtailed.

r natu mating conditions is

The copulatery pattern in the buffalo un
similar to that when using the artificial vagina (iTafez and Darwich (1956).

The reaction Ltime of buffalo bulls in artificial colicction of semen,
is influenced by season and frequency oi coilection.  The average reaction
time is 46-48 seconds.  Collection of the first ejaculate take 2 longer time
(64 seconds) than the second ones (32 seconds), although the nuwber of sperms
perejaculite is greater inthe first than in the second.  The shorter reaction time
is in autumn (42 seconds), followed by the winter (43 seconds’, spring (9 seconds
and summer (56 seconds ). There is no correlation between reaction time
and semen charactleristics. Also, there is to statistically significant differences
in either the reaction. time or semen production between the buffalo bulb
artifically mated lo tesser cows of different estrus stages. '
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The swamp race is of a nocturnal mating type, while the river race is of
a daytime mating type.

Semen characters

The most suitable temperature for the artificial vagina for buffaloes is
39°C.  The normal colour of buffalo semen is milky white with a tinge of
blue, while that of the cattle is milky white with a yellowish tinge, The average
volume per cjaculate of buffalo semen is 3.5 em ranging from 1.2 to 6 ¢m,
The sperm sediment i3 17.32% of the total volume, When in good condition,
buffalo semen js creamy thick, however, with the rise in atmos pheric temperature
the viscosity decreases to a watery thin state. The velocity of buffalo sperm
measured in vitrs is .63 mm  per minute (Mahmoud, 1952). The number
of spermis ranges from 210,000 to nearly 2 millions per cubic millimeter with
an average of 800, 000 spermatozoa. Motility rating ranges between 40 to
70 % with an average of 60 % (Sayed, 1958).  In a comparative study of
buffalo and cattle sperm measurements, Mahmoud (1952) found that buffalo
sperms have smaller sperms than the cattle (Table 3). A comparison between
the averages of buffalo and cattle semen physical and chemical characteristios
is reviewed in Table 4. The general picture of the semen of buffalo and cattle
bulls is almost the same with slight variations in physical characters. However,
chemical analysis of the semen of both cattle and buffalo shows a quite ot of
variations. This is mainly attributed to the previously mentioned differences in
accessory sex organs of male buffalo and cattle, especially in the seminal vesicle
size.  This reflects on the types of secretions and the concentration of different

constituents.

TABLE 3. Sperm measurements in buffalo and caftle (microns)

Parts of sperm Buffalo Caftle

Head (length % arterior breadth x

posterior breadth) . . . . . . ., ., 3.44% 4.26% 3.17 | 9.13% 4.73% 2.73
) g A e e S 0.44 0. 65
Middle piece (length x breadthy - . . . |11.65% 1.1 12.56% 1.1
Tail Ic.ngth .............. 42.88 46.28

Seasonal variations in semen characteristics of buffalo and cattle bulls
are studied in subtropical and tropical localities. Most of these studies
indicated that the physical and chemical characteristics exhibit seasonal
trends (Table 5). The quality of semen in both species is better in winter
than in other season due to the fine weather of this season in subtrop ical
and tropical countries, where buffaloes are prevailing. However Sem en
quantities give another trends, giving their best values during spring and

Egypt, | Anim. Prody 15, No. 1 (1975)
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Teble 4, Cemperison between hoffalo and cattle semen in physical and chemica
characters (mgf1C0 mi)*
Tiems Buffalo Cattle

NOIDEREEER w7 & & W % o= Ty e owo 25— B.5 3.4
Motility %  « « « . . . . e a0 — 77 64 — 75
PH:- v . v v vh v v v v i ie 68— 7.0 6.7 — 6.9
Ratio of sperms/plasma + « + -« « . . 16.4 16.6
Concentration per ml.x 108 . . . . . . 1208 —1264 1327 —1456
Live 25 =+ v 0 o e e e 68—81—91 73—79—91
Total abnormalities % . « « « « o o . B 1 =37 e e
Fruciose -« + v v « o v v o v o v v o 355 478 400 — 610
Total mitrogen + « « v« v & o 0 o s 485 756
Nenprotein pitregen - .« . . . - o o .. 160 — 171 49
Caleium: o % & o % G % w08 G w E e e e 38 40 —B0 25 44
CHIGHEESE -, o v oo v e vm 338 — 373 247  — 150
Nefgesiomm < o v 5 5 a0 5 8 % 5 w0 oH 2.97 1.32
Lactie agid . » -+ » v v« 0 o 0 v = o 26.1 23.4
Bestoibrciatidie sn oo ow nowow wow B ow g ‘ 4.13 14.29
Citricacid . . . . . . . . . ... 489 130
Total phosphorus « -« . v« o v o .. 60 — 95 41 — 74
‘Organic phosphorvs -« o o . 0 o L L 68 73
Inorganic phosphorus « « « . . . . . . | 6.3 — 9.1 17 g i - O Y 1
Acid-soluble phospherus - . . . . . L. | 72 79
Acid phosphatase activily - . . . . . . ‘ 308 ! 145

(bodansky unity .. ..o . |'
Alkaline phosphatase activity (Piedensky ’

unit) . .o e e o e e e 134

* Means secured from different sources (Sayed, 1952; Perry, 1960 and Ibrahim, (196
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early summer Semen quality includes motility and percentages of live and
abnormal sperms, whilst semen quantities includes semen volume and conce-
ntration.  Chemical composition of semen is not affected gizatly by
the season in both species except for magnesium creatinine, noaprotein
nitrogen and total protein contents. Significant negative correlations are found
between air temperature and spermi motility and concentration. Some semen
characteristics are posilively correlated with each others. These are sperm
motility X Tive sperm % (r =0 617), total protein X seman volume (r=
0.617), pH X motility (r= 0.688), sperm  concentration X semen volume
(r = 0.436), X total phosphorus (r = 0,2u3). X total protein (r== 368)
and total phosphorus X organic phosphorus (r=0.961).

Sayed and Shafie (1963} estimated the fotal phosphate in blood and
semep collected from catile and buffalo and obsarved highly sigaifizant positive
cerrelation between to:al and inorganic phosphorus content in blood and
semen of both species.  Also, Ibrahim (1969) in a similar study observed
significant negative correlations between caleiom and alkaline phosphatase
in blood and semen, while it is positive with respeet to lactic aeid.

Repreductive efficiency

Buffalo and cattle are non-photoperiadic animals which are independent
of photoperiodicity. This is mainly attributad to the high levels of domestica-
ticn acheived by these animals.  Also, these waimals have originatzd in {ropical
and subtropical zones where there is no marked seasonal variation in daylength .
Accordingly, bulfalocs have not acquired any photoperiodic responss
since the conditions of feeding, shelter and improvemant for thz survival of
voung are favourable.  Matings and parturizions ocear throughout the year

irrespective of the gestation pariod or the daylength

The limiting factor, thenss, that determins the calving and mating scason

ol butfale, is the other components of the environment such as temperature,

relative humidity , rainfall, animal management, plane of nutrizion, disease,

agricultural policies and culture. S:x drive of the male, which is independent of
sperin production, is generally less in summer months than in other seasons, The
marimum percentags of sucsessful coneeplions under [ee mating conditions

oceurs during the months of Ociober, November and December, while the
minimum is during the months of July, August and Ssniember, The {requency
of suceessful matings is reversely related to both air teinperaturs and daylength.
The rice in successful mating during Octobzr to Doxmbar muy bz due to
the mild weather associated with the high plans of nurition available during
this period . The buffaloes conceiving during Octobar to Dscembar, calve
during September to Novebmber, which ars the most favourable for both
dams and offsprings (Badreldin, 1952).

The average number of services par conception is 1.93 in cattle and 1. 44-
1.50 in buffaloes.  56% of ths conceptions require onz servics, 22 %, require
two services, while 79, require three or more. The abortzd buafilo-zows
require more services than old or calving ones (Rashead, 1958).
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REPRODUCTION OF BUFFALO L MALE

TARLE 5. Seasonal variations in physical and chzmical characteristics of semen
ilems Spring ‘ Summer Autumn Winter
W/ lume om i1 2.4-3.5 2.6-3.9 2.9-.3.3 3.2—3.3
12 4.8 5.7 1 6.0 61
Wiotitity X ¢+ . o {1 61-—68 ‘ 6175 | 6473 ~ 5481
2 | 51 | 62 } 59 | 74
B e e o w5 oo ;1 6.9—7.1 | 68—7.1 | e 9—7 1 6.2-6.9
2 6.8 ‘ G-8 6.7
\.Qoﬂcenrxatian)'mlxll)“j(l 1047 —1563 | 10371277 865 —1098 795—1295
2 | 1537 \ 1456 1037 1638
A TR 31 627681 638286 | so—s82 l 698285
2 | 68-75 | 67 -84 | 7280 | Hal gy
Abpormail, - o« o« - %1 9.9:11.7-21.1 lg.7.9.9.15.2 l10.4-11.6-12. 4]Jc 1-12.1-23.6
2 1191407 [il4=11.6"  {10.5—17.8 [11.1—23:3
iTructose {mef100 mp) {1 368 —661 | 386—728 | 426683 431—647
{2 519 ‘ 612 \ 618 617
“Nonproteinnitrogen(1) 1 | 150 | 158 | 265 | 143
Total protein « « « « 1 2.5 ‘ 3.8 ] 3.0 | 2:6
Lagtic acid (mg/100m0)i 1 35 |33 ‘ 40 ‘ 41
2 | 3 | 32 | 38 | 2
Calcium {11) - -+ - |1 11.9 | 11.5 | 1.2 | 10.6
f2 | 9.8 | B | 87 | 8.6
Magnesium (11) . - 41 2.47 2.51 | 2432, ‘ 1473
12 | 1.9 1.9 | 18 | 1.6
Total prosphorus (11) 1 98 | 105 16 I 87
rlnorganic phosphorus ‘
Gug/led m) . - - §1 | 7.1—10.1 } 700-9.7 7.6-10.3 7.8..8.7
2 | 6.0 6.3 l 71 | 6.4
Owganic Phosphorus 1 | 87 | 96 ‘ 89 78
“Alkuline phosphorus 8.4 5.8 5.6 T3
7.5 7.7 ‘ 6.9 8.2
Algeatinineg o+ v o0 . . 5.8 4.1 5.4 5.6
“Chloride + « + « « & « i | 209 378 308 296

& Weanssecured [rom diff:rent sources (Siyed, 195

1. Eafffalo.
2, Latrle .

2, Perry, 1960 and Ibrahim 1969}
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The average number of services per buffalo bull per year in Egypt is 84,
75%, of the services occurs during four months of November, December,
January, and February. During these four months 74 to 83% of buffalocs are
served. This causes the rise of bulfalo kulls during this period at least
three times a week for service during the service season. Such heavy use of
bulls, may be responsible for producing semen of inferior quality and
conseqnently may lfead to low conception rate ordinarily observed in buffale.
in Egypt. (Asker and Bl Itriby, 1958).

The buffalo bulls are first af service at 3.7 years which is much higher
than the 12-15 months which is the average for bulls belonging to different
dairy breeds in femperature countries, However, the wuseful life is
longer in buffale bulls and 62% of them are still in service fog 13 years,
whilst the useful life for cattle bulk ranges from 1.85-2.75 years. The reasons
for dispesal of cattle bulls are 257, of the bulb become sterile, 149 are
discarded because of bad dispesition, 219, died for various redsons and
10 % are culled because of the low production of their daughters. Tn buffale
bulls 21 % are discarded bécause of various types of infertility, 9% due to
bad disposition, 32% due to senility and 38% due to low production of
dams, The annual replacement rate of buffalo bulls is about 5% (EL-Itriby
and Asker, 1957), )
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