EFFECT OF SEASONAL VARIATION ON BODY TEMPERATURE,
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Morning and evening body temperatures and respiration ratcs of dairy
bulla were the highest during summer and were the lowest during winter
season,  Evening body tmperatures and rospiration rated were con-
siabently higher then the morning one.  The average volume of aemen
way the highest during spring pnd summer and was the lawest during
fall seasans. The best quality semen wae produced during  spring
pcasans,

INTRODUCTION

Pakistan, due to her location in the temperate region, faces pequliar pro-
blems as far as the health and welfare of its livestock pepulation is concerned,
The extremes of ¢limate adversely affect the innate potential of their production
and reproduction. The stress caused by exireme heat or cold results in severe
testicular damage, The end results of such a situation is- that either the
fertility is lowered or there occurs a complete reproductive failure amongst the
liveatock.

It is, thersfore, necessary to investigate to what exfent the adwverse
atmospheric ternperatures affect the spermatogenesis and general body condition
of breeds of this country, The present investigation was undertaken to (1}
study the effect of various seasons on the bedy temperature and respiration
rate of Nili-Ravi buffalo and Sahiwel cow bulls; (2) study the variattons which
might eceur in the semen characteristics of Néfi-Ravi and Sahiwal cow bulls
during the different months of the year and (3) correlate the scasonal effects on
general body conditions to the chapges produced in the semen characteristics
during these periods.

REVIEW OF LITERATURE

Gaalass {1945} reported that the average body temperature and respira-
tion rates of Jersey cattle were consistently higher in the afternoon than in the
morning, Body temperature and respiration rates were decidedly higher duting
hot summer months than doring the winter months., These results were also
supported by Johostom and Braotoa (1933). Rees (1964) observed that an
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inerease in air temperaturs above an apparent threshold of §5°F.. overtaxed
the thermostatic mechanism, resulting in an increase 1o respiration rate.

Patel (Maule, 1962} observed that semen volume of Surif buffalo buils was
the highest in summer and the lowest in winter (Movember to January), but
Swanson and Herman (1944) observed that semen volume was greater in spring
than the summer months. The difference among bulls was also highly signi-
ficant. Pavlicenko (1965) observed that the semen volume increased during
Mearch to Apreil, and was the highest during May to August and decreased
in volume from September to February.

Horie and Ishikura (i944) stated that initial motility of Spermatozoa
was the best in April and poorest in August and September, buf Swanson and
Herman (1944) revealed that the initial motility and viability were low in winter,
Kushwaha er gl, {1955) observed that in the ejaculates obtained during summer
and spring months from Murrak buffale bulle, there was a sipnificant seasonal
difference in initial motility of sperms which was the best in spring and apprecia-
bly lower during summer. Sayed et ¢, (1962) also reported significant sessonal
variation in initial motility of Egyptian buffalo semen.

The most coramen types of abnormalities in buffale bulls were coiled
tailed, bent tajled, tailless and cells with protoplasmic droplets (Maule, 1962),
The percentage of abnormal spermatozoa in Swrt butfalo semen was the lowest
in spring and the highest in auturn but in M raft buffalo maintained at Izat
Nagar, the abnormal spermatozoa were also lowest during spring (Maule,
1962). A significant sepsoval variation in abnermal spermatozoa in Egyptian
buffale were also observed by Sayed e¢ af. (1962).

Steev et al. {1966) reported that the percentage of dead spermatozoa
was high in June, August to November and January but in buffale bulls dead
spermatozos was high in Fuly and December and low in Janvary to July,
Significant seasonal variation in dead spermatozoa percentapge was also observed
in buffalo semen by Semgupta er al. (1%63).

Erb et g/, {1942) and Swanson and Herman (1944} rcported that average

period of sperm survival was the least in August, was lower in July snd
September and was high jn March, April and MNMovember,

MATERIAL AND METHODS

Two mature buffaic bulls were selected for this experiment. Thesa
animals were regular herd sires of the West Pakistan Agricultoral University,
dairy herd. In order to study the seasonal effects, the period of study {from
April 10, 1967 to April 6, 1968) was divided into four seasons-spring, summer,
fall and winter. Morning and evening body temperature and respiration



EFFEcT oF SEASON ON SEMER IV DARY BULLS 179

rates of the bulls were recorded on the day of semen coliection, The ress
piration rates were recorded by holding the palm of the hand within an inch
from ene nostril.  Semen was collected once a week from each bull and two
¢jaculates were obtained by the use of artificial vaging. The following
seminal atiributes were studied @ (1) volume ; (2) motility percentage Was
observed by mixing one drop of semen with phosphate buffer, under high
power obfective. Percentage of motile spermatozoa was estimated to the
nearest 10 per cent by using the 0-10 scale (10==100 per cent motile SPErmatozon};
{3) dead and alive staining was done by the use of analine blue and eosin stain;
(4} abnormal spermatozoa percentage was observed by staining the slides with
Rose Bengsl stain; (5 spermatozoal longevity : semen samples were
dfluted with egg yolk citrate diluent at the rate of 1,50 and were stored for 7
days and 40°F, Small portions were withdrawn at day 1, ¢ and 7 of storage
and were examited for motility at 100°F.

RESULTS AND DISCUSSION

1. Effect of seasonal variation on body temperature and respiration rates

Morning body temperature was the highest during May and the lowest
during January, whereas the evening body temperature was the highest during
August and the lowest during December. Morning and evening respiration
rates were the highest during July and the lowest during January (Table I).
The differences in morning and evening body temperature and respiration rates,
due to seasons, times and bulls were significant (P=-0.01), The highest values
of above-mentioned characters were seen in summer, whersas the values of above
characters were the lowest during winter (Table II}. The average evening body
temperatire and respiration rates were consistently higher than in the moroing.
Marked increase in body temperature and respiration rates were noticed at kigh
atmospheric temperature with high humidity percentage. Resulis  also
suggested that hizh humidity (80 per cent) at low atmospheric  tenmperniure
(60°F) appeared to have 1o such effects on bady temperature, and respiration
rates as were seen at high bumidity (80 per cent) with high atmospheric
temperature, These results were in close agreement with those of aalasy
{1945) and Johnston and Branton {1953}, Increased respiration rates ducing
summer monthy were alto supported by Rees {1964).

2. Effect of Seasonal Varlation on Semen Characteristics

Semey Volume, The monthly mean value of the volume of semen of
buffalo bulls (Table 3} indicate that the average volume of the first ejacnlate
was the highest during March and the Jowest during May and December,
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whereas the average volume of second tjaculate was the highest during
July and the lowest during September. The volume of sermen of the
first and second ejaculates of buffalo bulls showed that the differences
due to seasoms, ejaculates and buils were highly significant (P <0.01).
The volume of first and second ejaculates was the lowest during fall
ceason. The highest volume of first and second ejaculates was in spring
and summer, respectively (Table 2). The average volume of semen of second
gjaculate was higher than the first ejaculate (P<0.01). The volume of semen
produced by the buffalo bulls during different months of the study period was
aot related to their body temperatures. These results were in line with those
of Paviicenko (1965), who reporied that the seren volume increased during
March to April and was the highest during May te August and decreased in -
volume from September to February. "The volume of semen of Swrii buffale
bulls was the highest during summer and lowest during winter (Maule, 1962},
put Swanson end Herman (1944) reported high volume of semen in spring
geason in daicy bulls.

itial Mortility, In buffalo bulls, the initial motility of spermaiozoa
was the highest during March and lowest during December {Table 1).
Differences in initial motility of spermatozea due to seasons were highly
significant. This value was the highest during spring and was the lowest in
wintet. These resuits were in agreement with those of Horie and Ishikura
(1964), Kushwaha et al. (1955) and Bayed ef af. {1962).

TABLE 1.—Monthly Mean vajues of body temperature and
respiration rate of bwffale bulls.

Body temperature Respiration rate
Month Morning Eveming  Morning Evening
Januvary . 997 101.70 g 11
February .. 99.8] 100.48 1 14
March .. 100,05 100.87 13 17
April .. 100.82  101.55 14 18
May .. lol.2e¢ 101,538 16 21
Jupe . 100,73 101.24 19 24
July .. 101.00  101.50 23 P
Aupnst .. 101.10 101.70 22 27
September .. 101.10  101.45 21 4
October .. 100.57 100,82 o 13 18
November : o 10007 100,62 - 14 16

Decamber .. 98,94 100.43 12 12
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TABLE 2.—Seqsonal mean velues of body temperature,
respivation ond semen characteristics of buffalo bulls

Character Spring  Summer Fall Winter

Morning body tempetatore .. 100,47 100 .52 100.86 90 80
Evening body ternperature .. 101.18 101 .47 101.1% 100.61
Morning respiration rate - 14 21 17 11
Bvening respiration rate e 17 25 21 13
Volume of first ejaculate . 300 2.89 2.81 2.9
Yolume of sscond ejaculate G 3.20 3.54 3.14 3.18
Initial motility percentage e T8.1 71.6 74.8 71.1
Abnormal spermatozoa percentage 11.1 14.0 12.4 13.7
Dead spermatozoa percentage .. 18.2 1.8 19.5 23.7
Motility percentage on :

day 1 of storage - 66.1 61.1 58.1 55.9
Motility percentage on

day 4 of storage S .. 483 44,1 39.1 44.9
Mhotility percentage on ’

day 7 of storage e e 23 20,2  _18.2 18.3

Abiwormal Spermatozoa Percentage

Abnormal spermatozoa percentage of buffalo bulls was the highest during
July and August and lowest during March (Table 1). The difference in abnormal
spermatozoa percentage due to seasons was highly significant (F<0.01).
This value was the highest during summer and was the lowest during spring
{Table 2). The most common types of ebnermalities observed in this study
were the coil and bent tailed spermatozoa, spermatozoa with protoplasmic
droplets and tailless cells, Rarely the double tailed, double headed, enlarged
headed and small headed and under-developed spermatozon were also observed.
These tesults were supported by Bhattacharya in a review by Maule (1962) and
Saved er al. (1962).

Dead Spermatozoa Percentage

The dead spermatozoa percentage was the highest during August and was
the lowest in March (Table 1), Different seasons gignificantly afiected the
dead spermatozoa percentage. This value was the highest during wiater and
the lowest duting spring (Table 2). Dead spermatozoa percentage had a
close relationship with body temperature and atmospheric temperature.  Stoev
et al. (1966) reporied that the percentage of dead spermatozoa was the highest
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it Jume, July, August and December and lowsst from January to July.
Significant seasonal varialion in dead spermatozoa percentage were observed by
Sergupta ef ol (1967).

Longerity of Spermatozoa

The motility percentage of spermatozos after 1, 4 and 7 days' storage
was the highest during March. This value for day | and 4 was the Jowest
during Deceraber and for day 7 in September (Table i). The longevity af
spermatozoa veried in different seasons (P« 0.01), This value on day 1, 4 and
7 of storage was the highest during spring. The lowest value for day 1 was
in winter and for day 4 and 7 of storage was in fall (Table 2). Similar observa-
tions were observed by Erb. ef af. (1942) and Swanson and Herman (1944).
They repotted that the average period of sperm survival was the least in August
and was low in July and September and was high in March, April snd
Noyember, |

TABLE 3.—~Mounthly mean values of semen characteristics of

buffalc buils
Volume _*:_'-_" . § Motility at
E, B _§,
Month 8% ¥t 3Ib
(st 2nd —E T a = 2 §
¢jaculate cjaculate 28 F5 3 E Day! Day4 Day?
ER A2% 288
January .32 32 6.0 23.2 131 55.0 435 20.0
February .. 3.2 32 733 18.8 12.4 610 47.1 22.0
March . 3.6 33 B3 159 0.8 71.2 51.2 27.7
April v 2.8 35 76,5 18,6 10.%  63.7 462 27.2
May - 2432 778 188 107 650 48.5 202
Jone .. 3.0 34 754 (9.9 13.9 600 42,7 15.2
July o 230 ¥ AR 247 15.5 60,0 42.5 21.0
August i 2e0 6 690 24.3 13.5 38.7 42,2 21.0
September .. 2.6 2.6 128 204 13,5 58.7 37.5 15.0
October o3 3.2 790 168 114 60.5 457 i9.0
November g BT 3.2 M0 234 1.7 800 42,5 177
Degember oo 24 2.8 66,9 241 4.3 50.0 37.6 16.6
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