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SUMMARY

Birth weight and calf mortality rate were summarized from 408 live
single birth of Friesian calves from 1992 to 1997. Birth weight was
significantly affected by sex of calf’ » calving years and parity of dam 5
but not by season of birth. Pre-weaning mortality rate was relatively
higher in female calves than in male ones mortality (10.95% vs. 8.56%).
It was higher in summer season (1 1.40%) than in winter season (7.78% )
Pre-weaning calf mortality rate was higher (17.58%) in heifers (first
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parity) than in multiparous cows (6.25 to 9.09%). Mortality rate from
birth to two years of age for calves born to cows in their Ist, 2nd, 3rd,
4th and 5th or later parity were 24.17, 11.46, 14.28, 16.95 and 15.29%,
respectively. The intermediate weights had the lowest percentage of calf
mortality (14.10%). Highest percentage of calf mortality (69.23%) was
found for the light weights, followed by the heavy ones (27.27%). Calf
birth weight and parity of dam are most important factors affecting
mortality rate. Results suggest that heifers needs much care during
parturition to decrease calves losses.
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INTRODUCTION

Death of young calves account for considerable economic losses
to dairy farmers. Many factors seem to show some relationship to calf
mortality rates such as age, parity of dam, sex of calf, birth weight and
calving years.

Early calf mortality (normally restricted to 24 or 48 h) my be
roughly divided into mortality associated with dystocia (Moore, 1969;
Massip, 1980) and mortality occurring in deliveries considered normal.
Feto-pelvic is the most factor for early calf mortality in heifers, and it has
a less effect in older cows (Philipsson., 1976). The most important factor
affecting calf mortality was calving difficulty (dystocia). Patterson et
al. (1987) found that 45.9% of all pre-weaning deaths resulted from
dystocia.

The objectives of this study were to investigate the effect of some
non-genetic factors away from any possibility of an infectious disease
such as sex, calving season, calving year and parity of dam on birth
weight, calf mortality from birth until two years of age. Also,
association between calf mortality and birth weight in Friesian cattle
under Upper Egypt conditions.

MATERIAL and METHODS

Source of data:
Records of birth weight of 408 live single birth of Friesian calves
from 150 dam. in Farm of Animal Production Department, Faculty of
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Agriculture, Assiut University, Assiut, Egypt throughout 1992 to 1997
were collected for this study. Calves were weighted within 24 h of birth.
Statistical Methods:

Two fixed statistical models were performed according to SAS
(1989). The first model included the effects of sex, calving season,
calving years and parity of dam as main factors on birth weight.

Fixed effect model: '

Y=H+ SEXi+ Sj -+ Yk + Pl -+ SIR.Em 4E'I_|klm

4= Overall means

SEX; = Effect of the § 1 sex of calf

SJ‘ = Effect of the j th calving season. Two seasons were defined: winter
season (October to March) and summer season (April to
September).

Yik= Effect of the k (' year S S
Pl=  Rffect of the | th Parity of dam: Five parities were defined: 12

3,4 and >5
EIjklm = Experimental error.

The second model included the effect s of sex, calving season,
calving years and parity of dam as main factors on mortality by chi-
square.

RESULTS and DISCUSSION

Factors affecting birth weight:
1- Sex of calf:

Differences between sexes of birth weight were significant (Table
1). At birth, males were heavier by 1.47 kg than females. The direct
effect of sex on birth weight may be due to genetic differences between
males and females. This results is in agreement with that Bollews et al.
(1996), Morris et al. (1986) and Abassa ct al. (1993). Fisher and William
(1978) reported that Holstein males calves were weighted 2.9 kg more
than female ones.

2- Calving season:

Table (1) shows that calving season had no significant effect on
birth weight of calves (29.70 kg in winter Vs 29.81 kg in summer ).
Gianola and Tyler (1974) reported that birth weight was not significantly
affected by calving season in Holstein Friesian,
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3- Calving year:

calving year had significant effect (p <0.05) on birth weight of
calves (Table 1). Calves born within the last three years (1995 - 1997)
were heaviest at birth, whereas, calves born in 1992 and 1993 were the
lightest ones. These results may be attributed to genetical and managerial
improvement. Tawonezvi (1989) showed that year of birth had a highly
significant effect on live weight at birth in Mashona calves.

4- Parity of dam:

The least square means of parity of dams and their analysis of
variance are presented in Table 1. Differences among parity groups in
birth weight of calves were significant (p <0.05). The values were 26.57,
29.87, 30.50, 31.02, and 30.85 kg for 1st, 2nd, 3rd, 4th and 5th or later
parity, respectively. Birth weight increased with increasing the parity of
dams but the rate of increase decreased as parity of dams increase. The
big difference in birth weight was found between first and second parity
(3.3 kg), while the difference between second and third calves (mature
cows ) was 0.63 and those between third and fourth calves was 0.53.
Similar findings obtained by Fisher and William (1978), who reported
that the difference in birth weight between first and second parity was
2.8 kg while between second calves and calves from mature cows was
0.0.80. These results may be attributed to the improvement in body size
of dam, with the advancement in age.

It is clear that birth weight was significantly affected by sex of
calf, calving years and parity of dam , but not by season of birth.

Factors affecting Pre-weaning calf mortality:
1- Sex:

Table (2) shows that calf mortality rate was greater for male
calves (5.05%) than for females (4.29%) within 24 h after birth. This
result may be due to that size of male calves are relatively heavier at
birth than females. Dematawewa and Berger (1997) reached the same
result in Holstein cows. Morris et al. (1986) reported that male calves
were more likely to die at birth than females in New Zealand beef cattle.
However, female calves had higher total pre-weaning mortality rate than
male mortality (10.95% vs. 8.56%, Table 2). Similarly reported that pre-
weaning mortality rate was higher in female than in male Friesian calves
Omar (1998) and in beef cattle (Nix et al., 1998).

2- Calving season

Total calf Mortality rate to weaning (3 months of age) was higher

in summer season (11.40%) than in winter season (7.78% % ,Table 2) .
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Also, it was higher in summer season than in winter one within 24 h
from birth (5.70% vs. 3.33%). These results may be attributed to the
effect of hot environment in summer season (36.22 - 40.37 °C and
relative humidity percentage 49.2 - 74.6 at Assiut). Weather effects on
calf mortality have been reported by Withers (1952) in dairy and beef
calves. The mortality rate attributed to severe weather was 3.6%. Our
study shows that the mortality attributed fo heat stress was 2.37%.
While, Bollews et al. (1987) reported that 6.9% of the mortality in 620
normal calves attributed to cold exposure (chilling).

3- Calving year:

Table (2) shows that pre-weaning calf mortality rate was affected
by year of calving. The highest mortality rate (12.12%) was found in
1994, but the lowest one (4.76) was that of 1995. As well as within 24
h after birth, calf mortality rate was the highest (7.58%) in 1994 and the
lowest (1.41%) in 1992. The variability in pre- weaning calf mortality
within the studying period may be due to variations in temperature,
humidity, nutrition and othér environmental factors.

4- parity of dam;

Heifers had higher (17.58%) Pre-weaning calf mortality than
old cows (6.25 t0 9.09%). Morcover, death of calf within 24 h after birth
was higher in heifer (8.79%) than in multiparous cows (1.67 to 6.78%).
Nix et al. (1998) reported that dystocia was greater in heifer than in
multiparous dams (17% Vs 4%) in beef cattle, The high  calf mortality
rale  at weaning partially due to higher calving difficulty. Calving
difficulty in heifers is due to two reasons; the first reason heifer have not
reach their mature size potential and therefore the size of birth canal is
smaller than in mature cows. The second reason is that their calves
represent a higher percentage of their body weight as compared to
mature cows ( Lasley, 1981). Similarly, Azzam et al. (1993) and
Dematawewa and Berger (1997) found that in beef and dairy cows, more
calf losses for heifers than for multiparous cows due to increase in
dystocia.. Present results suggest that heifers needs much care during
parturtion to decrease calves losses.

Total calf mortality from birth to 3 months of age was 9.08%
similar results were reported by Vaccaro et al. (1999) who found that
calf mortality from birth to 4 months of age was 10.1% and 9.0% in
Holstein -Zebu and Brown Swiss-Zebu, respectively.  Agerholm et al.
(1993) found that calf mortality in Danish cattle from 1 to 6 months of
age was 11%.
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However, the data presented in Table (2) shows that about
47.55% of otal death from birth to weaning were resulted from calving
difficulty. Results reported by Patterson et al. (1987) and Azzam ct al.
(1993) indicated that 43.6% to 45.9% of all pre-weaning deaths resulted
from dystocia. in beef calves.
Factors affecting calf mortality from weaning to two years of age:
Sex of calf, season of calving, calving year and parity of dam:

Frequency distribution of calf livability and mortality by sex,
calving season, year of birth and parity of dam. for post-weaning calves
are presented in Table (3). Qveral] mortality rate from weaning (3
months old) to one year , from one to two years, from weaning to two
years and from birth to 2 years of age was 5.15, 1.48, 6.63 and 16.42%,
respectively. Mortality rate was greater for male calves (8.56%) than

in summer (5.71% X,

The data in Table (3) revealed that calf mortality rate from three
months to two years of age was the highest (10.15%) in 1997 and in
1996 (9.88%), but the lowest (1.72%) in 1993 As well as from birth to
two years of age calf mortality was the highest (21.74) in 1997 and in
1996 (20.99%) and the lowest (12.06) in 1992 and in 1993 (12.68%).
This variability may be due to variation in temperature, humidity,
nutrition and other environmental factors,

Death from birth to two Years of age for calves born to CoOws in
their 1st, 2nd, 3td, 4th and 5th or later parity, were 24.17, 1146, 14.28,
16.95 and 15.29%, respectively. However mortality rate from 3 months
10 one year of age was higher in Ist parity (6.59%) than for multiparous
Cows (range from 2.60 to 5.88%).

Association between calf mortality and birth weight groups:
The association between calf mortality and birth weight was
presented in Table (4). Calf mortality rate was significantly high for
- light weights (69.23%) and heavy weights (27.27%). The lowest value
was that of the  intermediate weights ( 14.10%). Similarly, Azzam etal.
(1993) reported that call’ mortality was higher for small born calves to
cows with dystocia. Berger et al. ( 1992) found that mortality was lowest
at 26 kg to 35 kg and highest at weights above 35 kgin Angus cows and
heifer. Morris et al. (1986) reported that high death rates from calves of
light weight for both sexes in New Zealand becf. The possibility of
endocrine factors responsible  for prolonged labor (weak labor) when
calves are small, should be given attention in addition to the anatomical
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factor usually associated with dystocia (Azzam et al., 1993). Ogata et al.
(1999) showed that the weak calves had anemia characterized by a
significant decreased of blood cell valves and bone marrow
hypofunction, The anemia due to bone marrow hypofunction presumably
caused intrauterine growth retardation of the foetus, and also, dames
delivering the weak calves showed significantly lower serum
concentrations of estrone sulphate during late pregnancy than thosc
normal calves. Moreover, the high calf mortality for heavy weights may
be attributed to pelvic area, which partially responsible for increased
calving difficulties.

In conclusion, males were weighted 1.47 kg more than females
at birth. Birth weight increased with parity of dam. Intermediate birth
weights of 21 to 35 kg was optimal for decreased calf mortality rate.
Mature cows were lower calf mortality than heifers and produced
weighed calves at birth.. Results suggest that heifers needs much care
during parturition to decrease calves losses. Calf birth weight and parity
of dam are most important factors affecting in mortality rate.

Table 1: Effect of sex of calf, calving season, calving years and parity of
dam on_birth weight (Kg).

Factors No. [ LSM=SE
Sex.
Male 198 30.50+0.252
Female 210 29.03+0.250
Calving season
Winter 180 29,70 £0.23
Summer 228 29.81+0.26
Calving years
1992 71 27.26+0.434
1993 58 27.161047d
1994 66 28.961:0.44¢
1995 63 32.37+0.442
1996 81 32.28=0.402
1997 69 30.53+0.430
Parity of dam
1 91 26.57+0.37¢
2 9% 29.87+0.360
3 77 30.50£0.412
4 59 31.02:+0.462
=5 85 30.8540.392

a. b, € Means with different superseripts are significantly different (p <0.01).
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Table 2: Frequency distribution of calf livability and mortality by sex,

calving season, calving year and parity of dam for pre-weaning
calves,
Calf
livability T
No. |from Within Ist 2nd 3" | Total at
birth to 24h month | month | month weaning
weaning
NO. % No. % NO.% |NO.% [NO.% |NO. %
Overall mean (408 | 368 90.20 | 19 4.66 13319 (3 074 |5 23840 980
Sex
Male 198 (181 9141 (10 5.05 |6 3.03 |1 0.25 |- - 17 8.56
Female 210 | 187 89.05 |9 429 |7 333 (2 049 15 238 |23 10.95
Calving cason
Winter 180 | 166 92.22 | 6 03.33 |7 2.78 1056 |- - 14 07.78
Summer 228 202 88.60 |13 05.70 |6 2.63 2 0.88 2.19 |26 11.40
Calving year
1992 71 65 91.55 |1 141 4 563 |- - 1 1416 845
1993 58 152 8966 |2 3.45 4590 |- - - |6 1034
1994 66 |58 87.88 |5 7.58 2303 (- - I 15218 12,12
1995 63 60 9524 |3 4,76 2o b - - - < I3 4.6
1996 81 |62 8889 |4 494 1123 12 247 |2 247 |9 11.11
1997 69 61 88.41 |4 5.80 2290 |1 145 |1 1458 1159 |
Parity of dam
1 91 75 8242 |8 8.79 7 769 11285 |= - |16 17.58
2 96 90 93.75 |3 321 2208 |- - 1 1.04 |6 625
3 77 170 9091 |3 390 (2260 |- - 2 2607 9.09
4 59 54 91.53 |4 6.78 - - - - 1 1695 847
=5 85 [799294 |1 1.76 {2235 |2235 |1 1.76 | 6 7.06
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Table 3: Frequency distribution of calf livability and mortality by sex,
calving season, birth year and parity of dam. for post-weaning

calves .
Calf Calfdead | Calf dead | Calf dead | Calf dead
livability from from 1-2 | from from birth
No. |from birth | weaning to | years old | weaning |to 2 years
to 2 years |1 year old to 2 years | old
old old
NO. % NO. % NO. % INO. % |[NO. %
Overall mean | 408 | 341 83.58 |21 5.15 6 1.48 [27 6.63 (67 16.42
Sex
Male 198 | 1648429 |14 507 13 152 |17 856 134 1712
Female (210 1177 82.83 |7 333 |3 143 |10476 [33 1571
Calving
180 | 152 8444 12 6.67 |2 14 722 |28 15.00
Summer 228 |189 8289 |9 395 4 13 571 139 17.11
Calving vear '
1992 71 62 8732 |3 0423 |- - 3 423 09 12.68
1993 58 |51 8793 (1 0172 |- - 1 1.72 {07 12.06
1994 66 (55 8333 (2 03.03 1 1.52 3 455 11 16,67
1995 63 |55 8730 |3 0476 |2 3.7 5 794 08 12.70
1996 81 [64 79.01 |6 07.4] 2 247 |8 988 17 20.99
1997 69 |34 7826 |6 10.15 1 145 [7 1015 [15 21.74
_Parity of dam
1 91 |69 7582 |6 6.59 S 6 659 122 2417
2 96 |85 8854 |5 521 - - 5 L25 11 1146
3 77 |66 8571 |2 2.60 2 260 |4 519 11 14.28
4 59 |49 83.05 |4 6.78 1 1.69 5 847 10 1695 |
=5 85 |72 8471 |5 588 2 235 7 823 13 1529 |

Table 4: Percent of calf mortali

ty as affected by birth weight

I_Birth weight (kg) No. of
category calves at No %
birth e
15-20 13 9 69.23
21-25 88 13 14.77
26-30 155 20 12.90
31-35 130 19 14.62
36 -40 22 6 27.27
Chi- Square value 246.23 Prob. 0.001
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