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SUMMARY

Thirty clinical normal Friesian calves (15 males and 15 females)
were used in this study to reveal th: effect of animal age and
sex on serum calcium, inorganic phosphorus levels as well as the
relationship of the two parameters with the daily body weight
gain.

Blood samples were taken on fixed day at monthly interval from
the first month. Separated serum samples were analysed for calcium,
inorganic phosphorus and Ca; ph ratio was recorded. Body weight
of the calves was recorded monthly untill the end of the experi-
mental period. The obtained results concluded that animal age
has a sinificant effect on blood calcium, and inorganic phosphorus
levels, while sex had no significant influence on these two para-
meters.

The maximum daily body weight gain in both sexes was observed
during the fourth month, while the lowest gain was recorded between
5-7 months of age, then tend to be increased with the advance
of age till reaches 1.03 Kg. gain at 18 months of age.

INTRODUCTION

It is well known that blood analysis of pregnant animals reflects the nutritional provision
for the foetus; as well as throwing some light upon the food requirements of the dam during
this critical period of life.

During the early life of calves drastic metabolic changes occur leading to alteraions
in the concentration of many blood components, the most important of these components
are the calcium and phosphorus levels.

The present investigation was designed to give additional information on both calcium
and inoganic phosphorus in the blood of growing Friesian calves at different ages as well
as to explain the relationship of these parameters with the gain in body weight at various
stages of growth.

MATERIAL and METHQODS
Thirty clinicaly normal Friesian calves (15 males and 15 females) were used in this

experiment. The calves belongs to Sakha Breeding Station, Animal Production Research Institute,
Minitry of Agriculture.
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The feeding system from weaning (15 weeks old) to 18 months of age was done accor-
ding to the body weight of the calv s as table 1.

Table (1):
Quantities of concentrates mixture and roughage given to the calves

Live body weight Con. Rice

of the calves mix. straw Fy
Less than 150 Kg 2.75 1.5 1.5
From 150 to 200 Kg 3.50 2.0 1.5
* From 200 to 300 Kg
From 300 to 350 Kg 5.00 3.0 1.5

* During this period calves fed green fodder (Berseem) ad-libitum.
Concentrate mixture consisted of 35% cotton seed, 33% wheat bran,
22% vyellow maize, 4% rice starch residue, 3% molases, 2% lime-stone
and 1% salt.

Blood samples were taken on fixed day at monthly interval. Samples were collected
via the jugular vein using minimum restrain. Collected blood samples were allowed to clot
and separation of clear blood serum has been carried out after centrifugation at 3000 r.p.m.
for 20 min. Separated serum was transferred carefully to another clean dry and sterile vial
then analysis was adopted thereafter. Blood serum calcium (mg/100 mil) was determined using
reverse titration method using calcium as indicator according to the method described by
BARON and BELL (1957). Blood serum inorganic phosphorus (mg/100 ml) was determined
according to the colorimetric method described by GOMORRI (1942).

Body weight of each calf was recorded monthly until the end of the experimental
period. Data obtained for each parameter measured were arranged in factorial order n a
completely randomized design, then analysed statistically' according to the method described
by SNEDECOR (1961). Comparisons between individual means for different months were carried
out using Duncan multiple range test (DUNCAN, 1955).

RESULTS

The mean values of serum calcium, inorganic phosphorus (mg/ml) and Ca: Ph ratio
as affected by age and sex of the calves are included in table 2, Fig. 1 and 2.

DISCUSSION

It was evident that the minimum level of blood serum calcium was observed in male
and female calves at the first month of age (8.2 and 7.7 mg %, respectively)? Highest levels
of this parameter in male calves (11.6 mg %) were recorded at 6 months and 15 months
of age. In females the maximum value was 12.2 mg % and recorded at 15 months old. No.
significant trend was found for changes in serum calcium concentration with age. The obtained
results concerning the levels of these parameters in the calves are in agreement with the
data published by KITCHENHAM et al. (1975) and MANSTON et al. (1977).

It was evident also that sex of the calves had no significant influence on serum calcium
level, however there was tendency of irregular increase in the blood serm calcivm level as
age of the calves advanced.
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Regarding the serum inorganic phosphorus level, it was evident that sex had no sig-
nificant effect on the level of either calcium or inorganic phosphorus or the ratio between
the two parameters. There were flactuations in serum inorganic phosphorus level as age of
the animal advanced, however, 'ie monthly variations were approximately similar with those
obtained by KITCHENHAM et al. (975) and KARRAM (1978).

The obtained data indicated positive significant correlation (r = 0.331) between those
two parameters (P/___ 0.01). Table 2 also illustrate the calcium and inorganic phosphorus
ratio in male and female calves at different ages. It was evident that in male and female
calves the wide ratio of the two parameters was noiced at 12 months of age, while a narrow
ratio in male and female calves was observed at 16 and 15 months of age, respectively.
It was concluded from the results that the close correlation between calcium and inorganic
phosphorus was markedly apparent at one year old. This could be attributed to the changes
in the hormone activation in this transit period of live. Similar results were also obtained
by DALTON (1967) and TUMBLESON et al. (1973).

Table 3 summarizes the daily body weight gain for male and female calves throughout
the experimental period. The highest gain in the body weight of male and female calves
was recorded at 18 months of age. Male calves always recorded heavier weight than female
and this was maintained throughout the whole experimental period. The differences between
males and females in body weight gain were statistically significant. The mean weight gain
overall the experimental period for both sexes was 0.62 Kg/day. Similar values have been
reported in Friesian calves by KASSAB (1964), ROY (1970), AFIFI and SOLIMAN (1971) and
ALIM and TAHER (1979).

It was evident from table 4 that the highest correlation between body weight and
calcium level was noticed at the 12 and 8 months of age in both male and female calves,
while the highest correlation between body weight and inorganic phosphorus was recorded
at 8 and 14 months of age in male and female calves, respectively.

Although fluctuation occurred in the blood components throughout the first twelve
months of life, the most characteristic changes occurred between the five and nine months
of age. These changes may be considered to be associated with approach of onset of ¢ certy
and with the changes in the growth rats.
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Tabile (2)

Means and standard orrors of serum calcium, inorganic phosphorus

and Ca. P. ratio an affected by animal ae and sex

Serum caicium (mg/100 mi) Inorganic phonphorus {(mg/100 ml) Ca : ph ratio
Qg? Male Female Overall Male Female Overall Male Female
1 B34+ 035 7.7 + 0.28 8.0 + 0.239 5.8 + 0.23 5.3 + 0.28 5.5 + 0.05 1.4:1 1.5:1
2 97 + 0630 9.4 + B.25 9.6 + 0.20" 6D+ 025 64033 621% 021 A 1.5:1
3 10.2 + 0.38 10.3 + 0.35 10.2 + 0.263 7.3 + 038 7.3 + 0.30 7.3 + 0.244 1.4 1.3:1
4 10.6 + 0.35 10.08+ 0.43 10.7 + 0.278 8.1 + 030 8.4 + 0.33 8.3 + 0.22 1581 131
5 1.2 + 033 1.6 + 0.30 1.4 + 0.224 8.3 + 0.17 8.7 + 0.17 8.5 + 0,128 1.4 1321
6 11.6 + 0.25 120 + 0.25 11.8 + 0.184 8.3+ 0.0 83+ 0.21 834+ 0116 1.4 14421
7 109 + 0.41 115 + 035 1.2 + 6.277 8.3 + 0.23 8.5 + 0.8 8.4 + 0,42 131 1.4:1
8 10.4 + 0.38 10.5 + 0.44 10.4 + 0.283 7.8 + 017 7.9 + 0.25 7.9 + 01452 1.3 1321
9 10.8 + 0.28 9.6 + 0.30 10.2 + 0.237 7.9 + 0.23 7.5+ 030 79 + 0493 1.3 131
10 11.6 + 0.36 11.6 + 0.33 11.6 + 0.249 7.8 + 0.28 B.); + 0.22 8.1 + 0,189  1.5:1 1.4:1
11 110 + 0.28 11.6 + 0.36 11.2 + 0.227 6.5 + 0.28 7.2 + 0.27 68 + 0.216  1.7:1 1.6:1
12 10,6 + 0.46 11.9 + 0.30 11.2 + 0,301 6.3 + 0.20 6.5 + 0.4 64 + 0127 1.7 1.8:1
13 113 + 0.30 10,9 + 0.44 11.3 + 0.299 7.3 + 0.33 6.6 + 0.25 7.0 + 0.22 1.6:1 1.6:1
14 1.5 + 0.35 109 + 0.30 1.2 + 0.241 8.5 + 025 7.9 + 0.41 8.2 + 0.242 1.4 14421
15 11.6 + 0.28 12.2 + 0.33 119 + 0.219 8.6 + 0.23 8.9 + 025 87+ 017 1.4 1.1:1
16 104 + 0.35 113 + 0.38 10.8 + 0.273 8.1 + 0.20 8.4 + 0.25 8.2 + 0.168  1.2:1 1.3:1
17 10,5 + 0.35 11.0 + 0.44 10.7 + 0.284 .7 +0.20 7.7 # 0.25 7.7 + 0152 1.4 1.4:1
18 10 + 0.25 10.2 + 0.52 10.3 + 0.276 7.6 + 0.21 7.8 + 0.33 7.7 + 0.187  1.41 1381
Over- 10.7 + 0.36 10.8 + 0.39 10.16+ 0.41 7.56+ 0.31 7.64+ 0.29 7.62+ 0.37 1.43:1 1.4:1

all

mean
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Table (3)

Body weight and daily weight gain in male and female Friesian calves
Throughout the experimental period

Body weight (Kag)

Age No. : of o
mon. o Gain/day Gain/day Overal o:':;‘
M F Male male Female female weight (Kg) O day)
] B 42.4+0.88 - 40.2+0.81 - 41.340.616 -
2 15 15 63.6+2.68 0.70 54.0+0.94 0.42 58.3+42.136 0.56
3 1o TS 84.0+3.50 0.68 71.0+1.61 0.60 77.5+2.254 0.61
5 151D 84.0+3.50 0.68 71.0+1.61 0.60 77.5+2.254 0.61
4 15 5 106.2+2.50 0.74 98.8+2.25 0.92 102.5+1.818 0.84
= 1575 131.0+3.69 0.82 108.0+3.74 0.306 119.5+3.367 0.56
6 15 15 144.3+3.10 0.44 117.6+3.71 0.32 131.0+3.44 0.38
T 15 14 156.3+3.51 0.40 133.5+3.90 0.53 140.5+3.401 0.32
8 35 593 168.3+3.69 0.40 145.343.35 © 039 157.6+3.377 0.60
9 AS =D 180.0+3.30 0.39 158.4+3.41 0.43 169.2+3.498 0.41
10 : o 194.0+5.00 0.47 170.5+4.46 0.40 182.2+4.121 0.46
11 15 13 211.3+4.97 0.58 180.3+4.48 0.32 195.8+4.545 0.48
12 15 13 237.3+45.21 0.86 191.945.20 0.38 214.6+5.76 0.67
13 35 - 95 260.6+5.28 0.77 209.2+4.93 0.57 234.9+6.173 0.72
14 15 13 285.0+5.97 0.81 233.2+5.79 0.77 258.6+6.614 0.84
15 15 13 309.6+697 0.82 250.3+6.07 0.60 279.9+7.411 0.76
16 : R 334.6+7.12 0.82 271.0+6.38 0.69 302.6+7.776 0.81
i 15 13 357.6+7.12 0.76 293.9+6.64 0.76 325.7+7.913 0.82
18 : o g 389.3+7.48 1.06 320.3+4.41 0.88 354.8+8.346 1.03
Overal mean 067 0.546 0.62
Table (4)
the correlation coefficient between body weight, calcium
and inorganic phosphorus levels at different ages
i B wel
Age B::::iu;e 55 imr(:_;daynic lg.'t
mon.
Male Female Male Female
2 -0.423%* 0.230%* 0. 063%* B.293%%
4 B.259%* -0.187** 0.083 -0.08
6 -0.236%* 0 27%+ 0.268%* 0.180**
8 0. 72%= 0.603%* D475 0.512%*
10 0.291%* D296%> 0.390 0.054
12 0.527%* -0.039 0.023 -0.499%
14 -0.128%* 0-255%% 0.301 0.720%*
16 D99 -0.033 0.039 0.515%%
18 -0.128%* 0.091* -0.525%* D.242%%

*: Significant at P < 005. *x; Significant at PZ_0.01.
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