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O study the effect of season and month of calving on; estrous
T period length, estrous cycle length, number of services per

conception, milk yield lactation period length, and dry period
length ; 463 pure Friesian cows were used. The cows were imported
from the Netherlands as pregnant heifers. The results obtained seem to
justify the Iollowing conclusions :

1} Average length of estrous period was 16.0 hours.

2) Average length of estrous cycle, lactation period, and dry period
were 27.44, 293.28 and 74.79 days, respectively .

3) The average milk yield was 4247.95kg .

4) Number of services per conception was 2.0.

Month of calving affected significantly (p < 0.01 ) milk yield,
lactation period and dry period length. Its effect on estrous period,
estrous cycle, and number of services per conception was not
significant.

Estrous period , Milk yield, lactation period and dry period were
influenced significantly (p < 0.01 ) by season of calving, whereas
estrous cycle and number of services per conception were not affected
by season of calving,

Key words: Reproductive fraits, friesian cows, month and season of
calving. , milk yield

More than thirty years ago Friesian catile were introduced in Egypt as pure breed in
order to improve milk and meat production. Several studies proved that the productivity
and reproductivity of Friesian cattle are still lower under Egyptian environmental
conditions than those of their contemporaries in their original countries. The reason may
be due to the climate of the arid or semi-arid areas under which the cows exist, or the
way in which the cows are handled.

Elevation of environmental temperature as well as the change in daily photoperiod
length characterized the climate conditions in arid and semi-arid areas. Elevation in
ambient temperature causes a decrease in food intake, as well as changes in behavioural
and physiological functions. This may cause lowered efficiency of performance in
mamimals (Bonsma, 1949).
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1t is well established that changes in photoperiod induce marked alterations in the
neuro-endocrine activity ( Turek and Campbell, 1979).

Any investigation of reproductive efficiency in dairy cattle must include detection of
estrus. This is even more important in reference to large herds managed under tropical
or subtropical environments because high air temperature shortens the duration of estrus
and lowers its intensity (Thatcher. 1974).

Estrous period may be affected by environmental temperature. Hansel and
Trimberger (1952) indicated that estrous period was shorter in subtropical climate.
Month and season of calving also may affect length of estrous duration ( Nikolaev,
1971 ; Arthur and Rahim, 1984).

Services per conception is another widely used index of fertility. Month and season
of calving affect the number of services per conception (El-Amin et al, 1986 ). Several
other factors affect services per conception such as type of mating (Alencar & Bugner,
1987 ), lactation and time of estrus detection (Badinga ef al., 1985) , post-partum estrus,
service period (Bhatnagar et al., 1982 ) and calving interval (Menendez et al., 1984).

Environmental conditions associated with a subtropical area contribute to the lower
reproduction & milk production (Thatcher, 1974) . Milk yield was affected by lactation
period length (Ragab et al., 1973), services per conception SJuma et al., 1988),
postpartum insemination and calving intervals (Schneider er al., 1981) . Season of
calving affected milk yield (Polastre et al., 1987a).

The present study was undertaken to evaluate the effect of month and season of
calving on some reproductive and productive traits including estrous period length,
estrous cycie length, number of services per conception, milk yield , lactation period
length and dry period length in Friesian cows under Egyptian environmental conditions.

Material and Methods

Four hundred and sixty three pure friesian cows were used in this study. The animals
were imported from Holland as pregnant heifers and kept under regular system of
feeding and management of the Tonsy farm in Giza desert (West of Giza). All cows
were bred naturally using pure bred Friesian bulls. Food included Egyptian clover
(Trifolum Alexandrium ) and wheat straw with a concentrate ration in winter, and a
mixture of green corn and clover hay with a concentrate ration in summer. Cows were
fed according to their milk production. Water was always freely available. Cows were
milked twice daily. Heat detection was practiced twice daily. Natural mating was
allowed afier complete uterine involution. Rectal palpation examination for pregnancy
diagnosis at 45-60 days post-mating was done. Meteorological data for the total
duration of experiment were obtained from the Government Meteorological Service
Station in Gize.

The following reproductive traits were studied during different months and seasons :
1- Estrous period length : Twenty dairy cows were taken to represent each

geographical season of the year. Cows were observed for 10-15 min every 2 hr along
the 24 hours of the day. An expectation list was made for each cow and a record was set
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up for all cows showing estrous activity at any particular time of the day. The signs of
estrus were observed during heat detection cows exhibiting all or most of estrous signs
were considered in estrus. The observed estrous period was calculated from the first to
the last hour when a definite mounting occurred. A corrected duration of estrus was
calculated by adding half an hour to the observed duration, and half an hour to the
observed period after estrus cessation.

2- Estrous cycle length : Interval between two consecutive regular estruses.

3- Number of services per conception ;: The number of matings required for the
incidence of conception.

4- Milk yield .

5- Lactation period .

6- Dry period

Data were analyzed using analysis of variance (Snedecor and Cochran, 1984).
Usually data are expressed as mean + SE,

Results and Discussion

Meteorological data .

Environmental temperature and relative humidity percent fluctuated among the
different months. The highest ambient temperature was attained during July and August
(34.35°C), while the lowest was recorded during January (8.5°C).Daily photoperiod
length showed the longest day during July (14.05 hr ), while the shortest day was
recorded during December (10.26 hr ) (Fig. 1).

Estrous Period Length..

The overall mean value of estrous period was 16+ 0.30 hr and ranged from 10 to 22
hr. The mean value was longer than that obtained by Nikolaev (1971) in Nulliparous
cows (14.1 hr Devries et al., (1972) in Friesian cows (11.36 hr ).

Non- significant differences were observed between the different seasons. Estrous
period was apparently longer during autumn (16.45 + 0.75 hr ) and spring (16.4 = 0.96
hr ) than in winter (15.6 + 0.61 hours ) and summer (15.56 = 0.57 hr ) (Fig. 3A and3B).

These results are in agreement with the findings of Zakaria (1981), who found that
estrus duration was not affected by season. On the other hand Sukumaran and Pavithran
(1971) reported that the incidence of estrus duration was affected by season and month.

The overall mean value of mounting'activity was 7.97 + 0.32 hours. Mounting
activity showed significant (p <0.01) differences among the different seasons with
shortest value (6.6 + 0.52 hour ) during summer and the longest during spring (10.65 =
0.50 hours (Fig 2 A,B) these findings are in agreement with DeSilve ef al., (1981), who
found that the mating activity was increased during cold season of the year compared
with warm ones.

Environmental temperature affected the mounting activity in the day of estrus
(Fig. 2 A). Increasing the maximum daily ambient temperature to 25°C was associated
with an increase in mounting activity, while the increase in ambient temperature above
30°C was associated with a decline in mounting activity ( Gwazdauskas e al., 1983 ). A
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Fig.1. Monthly variations in day length; environmental temperature and humidity throughout the
study.
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negative correlation (r = - 0.14 ) was calculated between estrous period length and
maximum ombient temperature.

This is in agreement with Thatcher er al., (1971) who found that high temperature
shortened the duration of estrus. Thatcher (1974) stated that high air temperature in
tropical or subtropical environments shortened the duration of estrus and lowered its
intensity in dairy cattle herds.

High environmental temperature and relative humidity had a pronounced cffect on
both the rectal and uterine temperatures and the concentration of progesterone and
corticosteroid hormones (Gwazdauskas et al.,, 1983). Thatcher and wilcos (1973)
reported that the variation in rectal and uterine temperatures could be associated with
physiological and hormonal changes at estrus. They suggested that the balance between
progesterone, estrogen and luteinizing hormones secretion rate may be altered during
the heat stress. Besides, adeno-corticotrophin hormone increased causing higher
peripheral progesterone level.

Gwazdauskas er al., (1981), reported that in hyperthermic dairy heifers preovulatory
peaks of estradiol were lower and duration of estrus was shorter than in heifers exposed
t021.3°C.

Associated with the poor reproductive performance was elevated rectal temperature
and progestin, The elevated plasma progestins may be of adrenal origin and associated
with the thermal stress response (Thatcher, 1974). Treatment either of contact
(Gwazdauskas et al., 1973 ) or ovarectomized cattle (Wagner ef al ., 1972) with
adrenocorticotropin (ACTH) increased peripheral progesterone concentrations. An
increase in plasma progestins associated with heat siress, can alter reproductive
function. The alterations in progesterone, estrogen & luteinizing hormone (LH)
secretion during heat stress cause a shortening in duration of estrus (Hall et al., 1959) ;
Gangwar ef al., 1965), and increase in incidence of both silent heats (Labhsetwar et al.,
1963) and anestrus (Bond and McDowell, 1972), and a reduction in the intensity of
estrus (Gangwar ef al., 1965).

Estrous Cycle Length

The overall mean value of estrous cycle was 27.44 days and ranged from 25.36 to
31.92 days. The present value was longer than that estimated by Roberts (1956) for
Friesian cows (21days) ; while similar to that obtained by Plasse ez al., (1970) in
Brahman heifers (27.7 days).

Data obtained indicated that cows calved in February exhibited longer estrous cycle
(31.92 = 2.39 days ), while cows calved in November had shorter estrous cycle (25.36 =
1.67 days ) (Fig. 4 A,B ) The differences among months of calving were not statistically
significant. A remarkable adverse relationship was observed between maximum
ambient temperature, daily photoperiod length and estrous cycle (Fig. 4 A,B ). These
results are in agreement with the results obtained by Plasse ef al., (1970) who reported
that there is an indication of the influence of climate on reproduction.

Estrous cycle varied in length between seasons being longer for cows calving during

winter (29.8 days) and shorter for cows calving during autumn (25.96 days)
(Fig. 5 A,B). The differences among seasons in the estrous cycle were statistically not
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significant. These results are in accordance with the findings of Madalena and Hinojosa
(1976) who found that the estrous cycle was not affected by seasons.

A significant longer intervals from parturition to first estrous and from estrous to
first ovulation in the high producing cows were observed which indicate that stress
associated with high milk production may delay normal estrous cycles (Marion and
Gier, 1968). They suggested also that the incidence of follicular cysts increased with
level of production. It is possible that these are directly responsible for delayed estrous
cycles.

A negative correlation coefficient was found between length of estrous cycles and
ambient temperature (1= - 0.06 ). Plasse et al, (1970), observed a strong relation
between monthly frequency of estrus and mean minimum temperature. They added that
during the cold days litile or no estrual activity took place.

Number of services per conception.

Mean number of services per conception was 2.0 + 0.06. This estimate was equal to
the esiimate of Badinga ef al., (1985), while higher than that found by Sharma (1983)
and lower than the estimate of Aguilar and Hinojosa (1981). Glama et al., (1976)
reported that Holstein and Jerseys required 1.95 services per conception, whereas
Ayrshires required 2.21 services. Thatcher and Wilcos (1973) found that services per
conception were associated with frequency of heat during 0 to 60 days post-partum. A
siégnificam decline ( p<0.05 ) in services required was detected with increased number
of heats.

More services were needed in September calvings (2.60 + 0.22 ), whereas cows
calving in May needed less services to conceive (1.68 = 0.16 ) (Fig.6 A,B). Statistically,
month of calving did not show any significant effect on services per conception. This
may indicate the response of cow to changes in ambient and body temperature,
nutrition, management among months as explained by Thatcher and Wilcos (1973).
Also Lopez and Ruiz (1987) found that services per conception were not affected by
month of calving .

Services per conception decreased gradually from winter (2.13= 0.22 ) to spring
(1.98 = 0.12 ) , then reached a maximum during autumn (2.28 + 0.13) (Fig. 7 A,B). No
significant differences were found between seasons of calving on services per
conception. Lopez and Ruiz (1987) found that services per conception were not
influenced by season of year.

As shown in the present study, month and season of calving had no effect on
services per conception. The effect may be due to other factors such as post-partum
service (Khlabystich, 1974); type of mating (Alencar and Bugner, 1987); lactation
breed, time of estrus detection, age of dam and interval from estrus detection to
insemination (Badinga ef al., 1985) ; milk yield (Juma et'al., 1988 ); and post-partum
estrus, service period (Bhatnagar et al., 1982). Williamson et al., (1972) indicated that
the increase of services per conception may be due to apparent or real failure of the cow
to exhibit estrus at the time of service, or to failure of conception to occur. Ponston et
al., (1962) indicated that, herds apparently having the most difficulty with detection of
estrus also required the highest number of services per successful mating.

Milk yield appears to be antagonistic to reproductive performance. High milk
producing cows are bred later, take longer to conceive, and require more services per
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conception than do low milk producing cows (Berger et al., 1981). Laben et al., (1982)
reported that number of breedings changed little as herd yield increased. They also
added that number of breeding increased 0.14 for each 100 kg. increase in 180 day yield
of fat corrected milk.

Milk yield
The overall mean of milk yield was 4247.95 + 51.36 kg . This value is higher than
those values found in Holstein Friesian (Alexander et al., 1984 ; El-Barbay et al., 1983).

Month of calving showed a significant (p < 0.01) effect on milk yield. Cows calving
during November produced highest amount of milk ( 4840.13 = 187.94 kg .), while
cows calving during March had the lowest amount (3717.79 + 160.76 kg. ) (Fig 8 A,B).
The difference between the high and the low milk production as affected by month of
calving was 1122.34 kg. parekh and Singh (1982) reported also that, milk yield was
affected significantly by month of calving.

As shown in the present results cows calving in November significantly produced
highest yield as compared to those calving in March. The probable reason for this
variation may be due (o the increase in prolactin hormone secretion during late summer,
and the reduction in prolactin hormone during winter months. Dular and laBella (1977)
indicated that prolactin content of secretory granules in bovine anterior pituitaries is
lowest in winter and greatest in summer.

The effect of season of calving on milk yield indicated higher production during
autumn calving (4655.02 = 87.60 kg.), while lower milk yield was observed in cows
calving during spring (3840.35 = 74.48 kg .) (Fig 9 A,B). Season of calving showed a
highly significani (P, 0.01) effect on milk vield. In the present study & contradictory
relationship was found between milk yield and dry period length.

‘The present estimate differed from those observations of kassab er al., (1976) and
Romcevic et al.,, (1984). They reported that the average maximum milk yield was
observed in cows calving in winter, while the minimum was in autumn calving. The
present results are also not in agreement with Rako and Karadjole (1984), who found
that the highest milk yield was attained during spring calving, while the lowest milk
yield was during summer calving. These differences may be aitributed to the difference
in both maximum environmenial temperature and daily photoperiod length which
alternate the neuro-endocrine system (Schams er al., 1980). The present study results,
however, agrees with that of Polastre ef al., (1987b) who reported that cows calving in
late autumn or early winter had the highest yield than those calving in other seasons.

Milk yield may be affected by other productive and reproductive factors such as
calving interval (Becermil Perz et al., 1981); lactation number (Pandya ef @l., 1984) ; dry
period length (El-Barbary et al., 1983); and age of dam (Nobre et al., 1984 ).

Conflicting results from earlier research on the effects of photoperiod and
temperature on milk yields have been reported (Sarchet ef al, 1968; Murrill et al.,
1969 ).

Lactation Period Length
The mean lactation period was 293.28 + 2.32 days and ranged from 269.45 to 323.1
days. This period is shorter than those estimated by Roman et al., (1975) for Holstein

EgyptJ. Anim. Prod.,, 29, No.2 (1992)
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Friesian (325 days ); Ragab et al., (1973), and Nagarcenkar and Rao (1982} for Friesian
cows (332 and 304 days, respectively ); while it was longer than the values found by
Maarof et al., (1987), who estimated it by 193 days for dairy catlle, but it was almost
similar to the estimation of Bhat er al., (1978), who estimated the lactation period length
of Indian cows by 291.9 days.

Month of calving affected significantly (p < 0.01) lactation period length. Lactation
period was longer (323.1 = 14.19 days ) in cows calving during November, while it was
shorter {269.45 + 8.88 days ) in cows calving in December (Fig. 10 A,B). Length of
lactation period in the present study is in conformation with that reported by parekh and
Singh (1982), although it was different from that found by Raheja et al., (1983), who
found that month of calving had no effect no lactation period length.

Effect of season of calving on the length of lactation period was significant (p<
0.01). This is in conformation with the results of Maarof et al., (1987); while it does not
agree with Bhan and Prasad (1985). Seasonal effect indicated longer (314.43x 5.56
days ) lactation period during autumn calving, while cows that calved during winter had
shorter (282.47 = 6.33 days ) period of lactation (Fig. 11 A,B). These resuits are in
apreement with Nobre e al., (1984). The difference in lactation period length between
the differeni seasons is significant indicating that the season of calving had an influence
on the length of lactation period.

Cther factors also affected lactation period length. A positive correlation was found
between lactation period length and milk yield (Becerril Perez et o/, 1981); and between
lactation period and dry period (Hadi and Bellorkar, 1972).

Dry Period Length

The overall mean value of dry period length was 74.79 = 1.63 days and ranged from
57.5 1o 85.7 days. This period is shorter than that found by Queiroz ez al., (1986) for
Holstein Friesian, who reported that dry period was 111.91 days, while it is longer than
values obtained by Brabander ei al., (1972) for Holstein Friesian (61.59 days }; Bhat et
al., (1978) for Friesian cattle in India.

Month of calving indicated longer dry period associated with December calving
(85.7 + 11.35 days ) while cows calving during October exhibited shorter dry period dry
period (57.5 = 3.82 days ) than in other months (Fig 12 A,B). Monih of calving showed
a significant effect on dry period length. Rao and Taylor (1971) found that the longest
dry period was attained in cows calving in March, and the shortest was in those calving
in August.

Season of calving affected significantly (p < 0.01) the length of dry period. Cows
calving during spring season had the longest dry period (81.46 = 3.6 days ), whereas the
shortest one was observed in cows calving in autumn (65.01 = 2.1 days ) (Fig. 13 A,B)
this result is in agreement with Maarof et al., (1987), who found that dry period was
affected by season of calving, but they reported that cows calving during autumn had a
significantly longer period. The significant difference among seasons could be due to
the difference in food availability and climatic conditions (Maarof et al., 1987).

Dry period length may be affected by milk yield (El-Barbary, 1983) ; lactation
seasons (Nagpaul and Bhatnagar, 1972), and calving interval (wood, 1985) .
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