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Two semen., mmplcs far- d-:mled mmphnloglml Etl.tdltﬁ weare
nbtamed from eight sexually. normal bulfalo bulls of Nilli-Ravi breed
with.a gap of 25 days batwaen these samples.. During this period
regular biweekly coliections from these bulis were also made.

- Tha differences. between bulls and within cach bull, was found to
b non-shenificant so fir ns volums, conecniration aid the size_ of Lhe
normmil SPAIMALOZDN Wit COLEer ned.  The overall wcmgc Icngth af
buffado bull spermatozon was 7544003 p. - The' average sizzs of
head, mid and main picce aed tail were 8.3, 4.25 g 12.3uond 34.B g,
resgcctwely The p“rcmmg‘ ‘geenrrence of p:tth::-log'rcﬂ sp“rmamznﬂ _
in Buffalo bull szmen varied signiftcantly Among the various bulls under
study., ‘Ths range’ of aboormal spermatozon was 7.% to 18:5 and
4.3 to 14.3 per cent in stained arrd: unstained smears, cxamined under
ordinaty and phase -cuntrast micrascopss, respactively. ‘Th: highsst
frequency of abnorfanl spermatozoa ‘was because of head and ‘tail
defects. - The abnormalities of neck, fnld dnd-main pieces were of very
low fiedtiendy. The defective hzads werej nafrow 'at-the base, pear
shaped: miant, divdrh, lree ind doubls heads.” Thy tail abnormalities
included, 1ails around the head, coiled, feee and doublataijls. - | '

. The pzecentages of abnormal gells m:orded und..:r phas: ;ontms.;._.
mucrns(:op* . 2-1-2:.{3 ﬂncl Nﬂlnﬂr¥ mlcmsmp' a2, £ i thc'
semen of the buffale bulls were within l.:[mts which. h:ui h: n descnbad
as nnrmnl -fog sexuglly narmal and h,qll;luf h:eedmg cow;bulls, ... - -
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INTRODUCTION

Since the male animal is used to serve a large nomber of femates every
year, its reduced and ceased fertility causes serious econemic losses to the
livestock industry. According te certzin availabis ¢stimates, 16—48 per cent
of the bulls used in artificial insemination are slaughtered because of low breeds-
ing chiciency (Roman and Wilcox, 184600,

The productive efficiency of male animals varies in degree.  Any inherited
anatemical defect or testicular disease modifies the quality and guantity of
semen.  Evaluations on the alterations in the structure of spermatozoa can
be helpful in predicting the fertility of a breeding animal. Comprehensive
studics on the morphology of buffalo bull sparmatozoa are lacking and the
relationships of sparmatozoa abnormelities to the breeding efficiency of this
species are almost absent.  The present investigation was, therefore, undertaken
to study the morphology of normal buffalo bull spermatozoa and to observe
the varjous types of abnormalities which existed. Th: perecntage of these
defects in different sarnples of semen used in this study wers also estimated,

MATERIAL AND METHQDS

The buffalo bulls (Bos bubalus) used in this study were those of Nili-
Ravi breed, maintained at Artificial Insemination Centre, Lyallpur, Gujrat,
Sialkot, Sheikhepura and Ihang. Two semen samples for detailed morphola-
gival studies were obtained from each bull with & gap of 25 days batween these
samples, However, during this period regular biweekly collections from these
bulls were also made for artificial insemination pwposes. The semen after
collection was immediately removed to the laboratory and placed in a water
bath maintained at 37 C. The physical charactetistics like appearance, colour,
consistency, sperm concentration and motility were also recorded along with
detailed morphological examinations.

The morphological evaluation of spermatozoa was carrizd out on stained
smears using ordinary microscopy. The setnen smears were staiped with
William's Stain, washed with distilled water and air dried, Following Comstock
et al. (1943), 300 spermatozea were counted from each stained smear, under
the oil immersion lens and percentage of abnormal cells in each sample was
calculated.

For the micrometery of the spermatozoa, the length and the breadth
of the whole stained ccll was measured. Separate measurement of tiead, neck,
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middie piece, main piece and tail were also recovered using the oceular and
the stage micromster. To wark oul th average length and breadth of th:
whole cell and parts thereof, 200 cells from each stained smzar were counted.
Abnormal spermatezea were not included in these sreasurements.

For the phase contrast microscopy, & drop of freshly collested semen
was added to 1 to 2 mi of buffired normal saline solution. After placing a
cover slip on a small drop of the diluted semzn, it was sealed on slides with
-canada balsam to prevent drying. In order to calculate the percentage of
abnorinal cells, 200 cells were counted feom each sealed slides using the phase
contrast microscope. The various types of abnormalities encountercd during
these examinations were classifisd according to Lagerlef (1934).

RESULTS AND DISCUSSION

In order to evaluate the morpholagy of spermatozoa, a study on the
semen samples of eight buffalo bulls of Nili-Ravi breed maintained at different
Azstificial Insemination Centres in the Punjab was undertaken, The results
abtained are discussed as under ¢ '

Semens Voluste, The volume of semen per ejaculate varied from 1,80
to 4.50 ml, with an average of 3.20 ml. The difference in volumes of senen
within each bull and between bulls was non-significant. Ahmed ef af. (1964)
reported the average volume of semen per ejaculate to bz 3.4 ml, which ranged
from 2—6 ml in Nili-Ravi bulls, involving a moch larger number of semoen
samples.  The sperm concentration of these gjaculates ranged {rom 1,000 to
2,000 million per ml.

Micrometery. The heads of the sparmatozoa of the buffalo bulls under
study had an average length and breadth of 8.3, and 4,25, respectively. These
teasurgments in different samples varied from 8.2 to 8.5 and 4.21 to 4.22,

respectively. It was ohserved that the normal head of the buffalo spermatozoa
had a specific rectangular shape and had no resemblance with the cow bail

spermatozoa, It was, therefore, easily distinguishable.

It was recorded that the main and mid picces of these spermatozoa on
an sverage measured 12.3 g with range from 12.01t0 12.6 u.  Guha et ol (1939)
found the average length of the same patts as 12.5 u in case of Murrah bufialo
of India. The length of these parts was greater ia bovine than in the buffalo,

The average length of the tail of the spermatozoa of these bulls was
‘found to be 54.8 u, with a range of 54.7to 35.0 . Guha ef af. {1955) reported
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the averapge sizz of the t:uI ul' the sp:rmamzm of Indian Murrah bulls to h-
54,6 . The tuil of bavine sprrmatozoa on an average was 52,3 p as reported
by Mac-Gregor (1941) and 50 p according to Rikmenspoel {1957), This
indicates that the length of the tail of buffalo sparmatozoa is larger than that
of bovine spermatezea, In this study the overall length of buffulo bull eper-
matozoa was 75.440.3 p. From the avm]able information it was concluded
that although th= average langth of haad-and main and mid pieces of bovine
sprrmalozon was greater than tha buffals spermatozoa, yet th: overall 1zngth of
buifalo spzrmatozed was ‘greater than bovine sparmatozoa baeause of its larger

tail,
Marphologleal Studies (Under Orcdinary Mierascope)

The smieaps prepared from semen samples were stained with Williams's
stain and examined under ofl immersions lens. A significant differcnee was
[fTound in the total abnormal cells hatween cxp..,rlmﬂnml bulls {P< 0.05). The
overall 'weragc of p:l.t]mlagtcal sp*rmatozca were 1191142765 per cent,
out of which the incidence of pathological hzads was high=st {6.2 pzr ceat),
‘than any other defect, The defective tails formed the next higher atnormal
structure (3.8 per cent) The details of th® abnormal cells recorded tin lhﬂ

samen of the buffals bulls are gwen below :

{8) Th= defective hzads were 6. IET+2 383 per cent, comprising narrow
heads at the base, pear shaped, giant heads, dwarl heads, free heads
and double heads, e AR )

(b) The entcrmr cnd ol th¢ mld -piece. conncmng the Head termed as
neck or lmplantatmn region had 0.36 per gent nbnormnlmcs v.h:ch
were ¢ither broken or had ahamal attachment

{c) Thz mid piecs daﬁ:clts wers 0. 49+EI 15 par cent. The abuumlahu:s
mcluded abamal hmkcn, truncat:d and klnky appearsnces. '

{d} The main pisce defects wers ﬂl 20040165 per cent defects WEre
breakage and swelling. : ;

(8 Th: tail dafacts ware 3 8624"[] 91[! p“r cent.

{f) The eytnplasmlcdmplets which were 0. 625+D 243 pet Tend . ingledéd
proximal and distal placements.
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The buffalo bulls of the present study possessing a low percentage of
aboormal cells (average 11.9+2.8) had no history of impaired fertility. These
studies agree with the findings of Lagarlof {1934) who gave a ratio of .patho-
lopical sparms for normal fertile bulls as 10 to 11 per r:cnt whereas it was

=50 per cent for o bull of reduced Ferhhty b R L M

'Mnrpha!ogfmi Seudies, Under P?msr: C'omra.ﬂ Micrascope)

The difference in the total abnormal cells among the beffale bulls wgs
significant (P<0.05), [t was also rpeorded that som: sphrmatuzaal d:ff.:cts
like shape of head, neck attachm:nt and Fytoplasmic dropléts were Tiore clear
when examined through this procedure. The range of abnormal spermatozea
in these stiodies was from 4.3 to 14,3 per cont with an average of 9.2 per cent.
The following average results were recorded from the varfous types of defects :

Head abnormalities .. 4,97 par cent
MNeck abnormalities N 1 .
Proximel cytoplasmic droplet .. 0.5 " "
Mid piece abnormalities .. 03~ o
Main abnormalities ERN - [
Tail abnormalities o240
Total aboormalities 916 © -

The percentage of abnormal cells recorded by the phase contrast micro-
scopy and on stained smears was within a range which has been described as
normal for sexually normal and healthy breeding cow bulls. In the present
study no defects other than mentioned in the classification advanced by Lagerlof
(1934} were detected.
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