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Reproductive Performance of Friesian Cows in Saudi Arabia
1. Calving Interval, Gestation Length and Days Open
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Abstract. This study involves analyses of 590 records of Imported and Saudi-born Friesian cows belong-
ing to two farms located at Riyadh region. The overall means for calving interval, gestation length and
days open were 414.5 * 5.8, 276.4 + 0.8 and 138.0 * 5.8 days for imported cows. The corresponding
values for local-born cows were 399.8 = 8.6, 276.9 £ 1.1 and 122.9 * 8.5 days. The variations in calving
interval primarily were due to those in days open. The effects of farm and season of calving on the later
two traits were non-significant. First-parity cows had longer days open and longer calving intervals than
older cows. This effect of parity was significant only on imported cows. The relationships between parity
with calving interval and days open were negative and significant (r = -0.16 and -0.11, respectively). Cows
calving during the summer had shorter gestations than those calving during the winter. This study suggests
that good heat detection, proper inseminations and adequate feeding should reduce both calving interval
and days open for Friesian cows in Saudi Arabia.

Introduction

Introducing animals to a new environment will change their physiological functions
causing changes in their productive and reproductive performance. The larger the
difference between the original and the new climate and management, the larger the
expected effects [1,2]. It is well known that hot season affects drastically the repro-
ductive performance of dairy cows [3-5]. The cow, rather than the bull, is the main
contributor to lower fertility during hot summer season [6].

In Saudi Arabia (semi-arid climate), the importation of high performance dairy
cattle have willingly increased throughout the last decade. The average national milk
production per cow per year was reported to be 4,800 kg [7] with 15% of the cows
reaching a maximum of 7,000 kg. Still, the other productive and reproductive traits
of these imported animals, as well as their Saudi-born daughters are not known.
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Therefore, this study was conducted to evaluate some reproductive traits of
imported Friesian cows raised under the semi-arid climate of Saudi Arabia compared
with their local born daughters. The present study includes the calving interval, ges-
tation length and days open as reproductive traits. Also, the study evaluated the
effects of farm (herd), season of calving and parity on the above mentioned traits.

Materials and Methods

A total of 590 records of 200 Friesian cows, housed in two farms at Riyadh reg-
ion of Saudi Arabia, were used in this study. The first farm is the Animal Production
Experimental Station which belongs to the College of Agriculture, King Saud Uni-
versity located at the center of Riyadh. The other farm is a commercial private farm
located about 70 km south of Riyadh. The foundation heifers were imported pre-
gnant from England to deliver their first offsprings in Saudi Arabia during winter of
1978. In their breeding, the first farm used natural service, while in the second one
artifical insemination was used.

Cows were kept in both farms under range conditions with part shade protection
against direct solar radiation during summer and rain in winter. Fresh alfalfa was
available at morning throughout the year, and hay was provided ad lib.

The cows in each farm were classified into imported and local-born ones.
According to the month of calving, the year was divided into two reproductive sea-
sons: winter (Nov.—April, with 17.1°C and 40-50% RH) and summer (May-QOct.
with 35°C and RH << 20%). The calving and conception dates were used to calculate
the calving interval, gestation length and days open as the dependent variables of this
study.

Data were statistically analysed according to the following model:

Y =u+ S+ F + C + P + (SF); + (SO, + (SP); + e,

jiklm
where, Yy, is the reproductive observation of the dependent variable (calving
interval, gestation length or days open) obtained from the mth cow of the ith source
and of the jth farm during the kth calving season of the Ith parity; u is the overall
mean; $, is the effect of the ith source of the cow (imported, i = 1 or local-born, 1 =
2); F;is the effect of the jth farm (j = 1and 2): C, isthe effect of the kth calving season
(k = 1 and 2); P, is the effect of the Ith parity (1 = 1, 2, 3and more); (SF);; (SC); and
(SP), are the effect of the jth farm, the kth calving scason and the Ith parity within
the ith source of the cow, respectively, and e;, ., is the residual term. All etfects in the
model were considered fixed except that for the residual term. The data were statis-
tically analyzed by using the Statistical Analysis System (SAS), release 5.16 [8]. The
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General Linear Model (GLM), Least Squares Means (LSMEANS) and Correlation
(CORR) procedures were used.

Separate analyses were carried out for each year of calving and for the pooled
data. Comparisons of the calving years results did not show between-year differences
and the model determined from the pooled data is therefore presented.

Results and Discussion

Least squares means and standard errors of calving interval, gestation length
and days open for imported and Saudi-born Friesian cows as influenced by farm,
calving season and parity are shown in Table 1.

Regardless of all effects, the overall mean of the calving interval was 407.2 + 4.6
days. This value is higher than that proposed by Vandeplussche [2], who suggested
that a calving interval of up to 390 days (i.e. days open 110) to be the most reasonable
target. With good heat detection such standard could be reached in dairy cattle under
Saudi Arabia conditions. Arther er al. [9] working with imported Friesian cows in
Saudi Arabia, reported an average calving interval of 381 days. They were able to
obtain a much better calving interval (345 days) when the bulls were allowed to run
with the cows.

Calving interval obtained for Friesian cows under Saudi Arabia conditions is
longer than the optimum calving interval for maximum milk production which is gen-
erally considered to be 12 months. Tt should be mentioned that the optimum interval
may not be 12 months under all management and milk production levels. The aver-
age calving interval of dairy cattle in United States is approximately 13.5 months
{10], about 14 months for Texas dairies [11] and longer than 14 months in some other
areas of the world [12,13].

Since the gestation period is utmost fixed variable, the changes in calving inter-
vals are due to changes in days open. The correlation between these two variables
was positive (r = 0.97) and highly significant (P << 0.01), indicating that improving
service period by better management and adequate feeding should improve calving
interval. The overall gestation mean obtained in the present study was 276 = 0.6 days
(Table 1), which is shorter than that for the same breed under temperate conditions
(280 days). This was ascribed to the influence of hot climate [3,5] on hormonal bal-
ance [14,15]. This view is supported by our finding that cows calved during hot sum-
mer season had significantly shorter gestation than those calved during cool winter
season (Table 1)
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Table 1. Least squares means and (standard error) for calving interval, gestation length and days open
in imported (IM) and local-born (LB) Friesian cows according to farm, calving season and par-

ity.
Calving interval Gestation length Days open
IM LB Mean M LB Mean M LB Mean
Farm: a Ab a Ab

1 4236 3848 4042 2773 2784 2778 1463 1065 1264
88 27 @7 (12 A7 1.0 @7 (2.6 (17

B B
2 4054 4148 4101 2756 2755 2755 1298 1393 134.6
(76)  (0)  (63)  (1LDY (1.3 (0.8) (7.5 (10.0)  (6.3)

Season: A A
Summer 408.5 407,7 408,1 274.2 275.1 274.7 134.2 132.6 133.4
(8.7 (12.0) (7.4) (1.2} {1.6) (1.0) (8.6) (11.9) 7.4)

a b B B a b
Winter 420.5 391.9 406.2 278.6 278.7 278.7 141.9 113.2 127.5
77y (107 (6.6) (1.0) (1.4) (0.9) (76 (10.7)  (6.5)

Parity: Aa b A Aa b A
I 455.7 413.6 434.6 275.9 276.2 276.0 179.8 137.4 158.6
(10.5) (11.0) (7.6) (1.4) (1.4) (1.0) (10.4)  (10.9) (7.3)

B B B B
2 400.7 410.3 405.5 276.9 279.0 278.0 123.8 131.2 127.5
(11.4) (147 (9.3) (1.5) (1.9) (1.2) {11.3) (14.5) (9.2)

B B B B
3 911 383.8 387.4 2775 275.8 276.6 113.6 108.1 110.8
(13.3)  (17.7) (11.1) (1.8) (2.3) (1.5) (13.1)  (I7.6)  (11.0y

B B B B
>4 410.5 391.5 401.0 2755 276.7 276.1 135.1 114.8 124.9

(10.6)  (22.0)  (12.2) (14 (29 (L& (105 (21.8) (2.1

Overall 4145 3998  407.2 2764 2769 2767 1380 1229  130.5
mean (5.8) (860 (9.6 (08  (1.1)  (0.6) (58  (83)  {4.5)

Same letter or no letter indicates no significant differences. Different letters (small between columns; cap-
itat between rows) indicate significant (P < 0.01).

Irrespective of all independent effects, days open averaged 130.5 + 4.5 (Table
1). This period is shorter than that reported by Arora and Sharma [12] for Holstein-
Friesian cattle in India and is longer than that reported by Boyd and Munro [16] in
Scotland; deKruif [17] in Holand and Arther et af. [9] in different herds in Saudi
Arabia. These reported differences can be mostty attributed to differences in herd
management, particularly in heat detection program. In present study, first heat was
detected 58 days postpartum.
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Although the imported cows had longer calving interval and days open than the
local-born cows (414.5 = 5.8 and 138.0 = 5.8 vs. 399.8 = 8.6 and 122.9 + 8.5 days,
respectively), these differences were statistically insignificant. It should be men-
tioned that these variations were not due to gestation length since both groups were
similar in that respect (Table 1).

Despite that the two farms had used two different service techniques, both had
longer calving interval and days open (Table 1). This may be ascribed, partially, to
the lack of good skill in heat detection in both farms. Table 1 shows that calving inter-
val and days open were significantly longer for imported than for local-born Friesian
cows raised in farm 1 not in farm 2. This within farms difference may be due, in part,
to the fact that bulls used in natural mating in farm 1 were brought with the founda-
tion herd when imported and the fertility of these bulls may be temporarily depressed
till acclimatization to the new climate was gained. This view is supported by our find-
ing that the values of days open became progressively shorter as parity advanced
(Table 1).

Regardless of the source of cows, calving season had negligable influence on
mean values of calving interval and days open. Summer pregnancy ended with shor-
ter gestation period, which was only significant in imported cows (Table 1). Imported
cows calving during winter season had significantly longer calving interval and more
days open than the local-born cows calving during the same season. The heifers of the
first group had to deliver their first calves after being introduced to the new environ-
ment, during winter season, before becoming fully adapted to the new climate.
Therefore, the imported cows had longer calving interval and days open during their
first parity compared with local-born cows (Table 1). In another herd located in the
eastern region of the Kingdom of Saudi Arabia, Arther er al. [9] reported shorter
period from calving to conception for cows calved during the hot season of the year
compared with those calved during the cooler season. Anand and Balaine [18] and
Arora and Sharma [12] in India found no significant effect of season on service period
and calving interval of Holstein-Friesian cattle. Some other workers had reported
significant effect of calving season on service period [19,20]. Stott and Williams [21]
reported that low rate of fertilization and a high rate of embryonic mortality were the
major factors causing low seasonal breeding efficiency. Many lactating cows had
signs of estrus in fall months after being bred in summer. An absence of thorough
estrus detection in some herds prior to the scheduled time for first service is the major
cause of increased days open.

Mean calving interval elapsed between first and second calving was 434.6 + 7.6
days which was significantly longer than those for subsequent intervals. On the other
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hand, the imported heifers had markedly longer first calving interval compared with
the local-born ones. Furthermore, differences in calving interval between parities
shown in Table 1 were more obvious in the imported cows.

Careful examination of the data (Table 1) indicates the positive associations of
the calving interval with the days open (r = 0.97) and both negatively correlated with
parity (r = 0.16 and -0.11, respectively) for imported and local-born cows. Arther et
al. [9] reported the same trend with shorter periods. Vandeplassche [2] stated that
the post-partum anestrous period is markedly longer after first calving than after
later calvings, probably due, in part, to diversion of dietary intake for maternal
growth. The introduction of the animals to a new environment shortly before their
first calving may be another reason. This indicates that the imported animals are
somewhat more affected and less adapted to the new climate and management com-
pared with their Saudi-born daughters.
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