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ANTIBIOTICS SUPPLEMENTATION.
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ABSTRACT

Effect of early weaning for 45 days and early weaning with antiiotic
supplementation on {eed intake, nutrient digestibility coefficients, growth performance,
feed efficiency and economic efficiency of Brown Swiss calves was studied as
compared to normal weaning on 122 days of age. A total of 45 calves was assigned to
three similar groups, 15 in each. Calves in the control group (G1) were fed whole
cow's milk, calf starter and berseem hay (BH) and weaned on 122 days of age. The
2™ group (G2) was fed lower amount of whole cow's milk, higher armount of starter
and BH and early weaned on 45 days of age. While, the 3° group (G3) was fed the
same diet of G2, but ther milk was supplemented with 50 mg antibiotic
{oxytetracyclin}/ kg milk and early weaned on 45 days of age. Results revealed that
from birth to 45 days of age, total DM intake increased, while TON and DCP intakes
decreased in G2 and G3 as compared to G1. From birth to 122 days of age, total DM,
TON and DCP intakes decreased in G2 and G3 as compared to G1. At 45 days of
age, digestibility coefficient of DM decreased {P<0.05) in G3 and of EE increased
{P<0.05) in G2 as compared to G1 Digestibility coeficients of CP, CF and NFE did
not differ significantly in G2 and G3 from G1. At 122 days of age, digestbility
coefiicients of DM decreased (P<0.05) and of CF increased (P<0.05) in G3 as
compared to G1. While only digestibility of NFE was higher (P<0 Q5) in G2 than G1.
The differences in digestibifity coefficients of CP and EE between each of G2 and G3
from one side and Gt from the other side were not significant. At 45 days of age,
averages LBW were lower (P<0.05) by about 9.5 and 6.8% in G2 and G3 than in 31,
respectively. At 122 days of age, the differences in LBW among all groups were not
significant. From birth to 45 days of age, total weight gain was higher (P<0.05) in G1
and G3 (20 8 and 18.3 kg, respectively) than in G2 (15.9 kg). From birth up to 122
days of age, these differences were not significance and LBW ranged between 55.1
and 57.1 kg. The differences in average daily gain were not significant from birth o 45
or to 122 days of age. From birth to 45 days of age, feed efficiency (g gaintkg DM)
was lower (P<0.05) in G2 and G3 than in G1, being the lowest (P<0.05) in G2, and as
g gain/kg TDN and DCP was higher (P<0.05) in G1 and G3 than in G2. From birth to
122 days of age, the differences in feed efficiency (g gainvkg DM and DCP) were not
significant, and as g gainkg TDN was higher (P<0.05) in G2 and G3 than in G1,
Calves in G3 showed the highest economic efficiency from birth to 45 days of age,
while G2 showed the highest economic efficiency from birth to 122 days of age.

Based on the forgoing results, it could be conciuded that weaning the
suckling calves on 45 days of age with antibiotic supplementation (50 mg tetracycline/
kg milk) has beneficial effects on their growth performance, digestibility coefficients
and economic feed efficiency either with or without antibiotics.
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INTRODUCTION

Restriction of the consumption of dam’s milk in early weaning
regimens is one of maay management strategies o reduce rearing cost of
suckling calves (Ragheb, 2003). Restriction of milk consumption and
increasing solid feeds supplemented with antibiotics may enhance the
digestion and absorption efficiency of the intestinal wall (Quigiey et al.,, 1997).

Supplemental antibiotic agents have been reported to decrease
intestinal microbial growth in chickens (Shaddad et af., 1985) and calves
(Jenay ef afl., 1891; Quigley ef al,, 1897, Donovan &t al., 2002). Yuangklanga
et al {2005) hypothesized that supplemental antibiotics would stimulate fat
digestion in veal calves through inhibition of bacterial deconjugation of bile
acids in the smal{ intestine.

Antibiotics have been shown to improve autrient utilization in animals,
Visek (1978) proposed that antibiotics might enhance the digestion and
absorption efficiency of the intestinal wall. No available data were reported on
the effect of antibiotics on performance of early-weaned Brown Swiss calves
in Egypt.

Therefore, the current work was carried out to evaluate the effects of
dietary suppiementation of antibiotics and/or early weaning system on growth
performance, digestibility coefficients, and feed and economic efficiencies of
suckling Brown Swiss calves.

MATERIALS AND METHODS

Animals and feeding system:

This study was carried out at Salhaia Dairy Station. A total of 45
newly born Brown Swiss calves was divided into three similar groups, 15
calves in each according to their birth weights.

After birth, calves in all groups were left o suckle colostrum from
their dams for 3-4 days, thereafter they were artificially suckled fresh whole
cow's milk iwice daily (7 a.m. and 4 p.m.) until veaning pericd of 122 days in
contrel group (G1) and 45 days of age in both G2 and G3. At the beginning of
the 2 wk of age, calves in the 1* group (control, G1) and the 2" group (G2)
were fed whole cow's mitk. However, calves in the 3™ group (G3) were
suckled fresh whole cow’s milk supplemented with antibiotics 50 mg/kg milk.
Calves in the control group were weaned at about 122 days, while those in
G2 and G3 were early weaned at 45 days of age. All groups were fed starter
and berseem hay (BH).

Average daily intake of different feedstuffs offered to each calf
according to requirements of NRC (1988) for suckling calves is presented in
table (1). Calf starter was composed of 15% decorticated cotlon seed cake;
15% line seed meal; 40% yellow corn; 15% wheat bran; 11.5% rice bran; 2%
limestone; 1% common salt and 0.5% vitamins AD4E. Chemical composition
of feedstuffs used in calves feeding is presented in Table (2). Fresh water
was available for all calves all daytime.
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Experimental procedures:

Throughout the experimental period, individual live body weight
(LBW) was weekly recorded, then total weight gain (TWG) and average daily
gain (ADG) were also calculated. Chemical analysis of feeds and feces were
determined according to A.Q.A.C. (1984), however milk composition was
determined using milko-scan. In addition, economic and feed efficiencies
were performed at 45 and 122 days of age.

Table (1): Average daily amount of feedstuffs offered to each calf.

Feedstuff
Age {wk) Milk {1} Starter (g) BH {g)
Control  Tested | Control Tested | Control Tested
1-3 days Colostrum - -
4-7 days 4 4 - -
[ Ty 4 3 100 100 50 50 |
3 5 3 150 250 50 100 |
[ 4 5 3 200 350 100 150
5 5 2 300 500 | 100 250
B 4 2 400 700 150 350
7 4 1 500 900 200 450
8 4 - 600 1100 250 550
9 3 - 800 1300 300 650
10 3 - 1200 1500 350 750
11 3 - 1400 1500 400 1000
12 2 - 1500 1600 500 1000
I 13 2 : 1500 1700 | 600 1250
14 1 - 1500 1750 700 1250
15 1 - 1500 1800 750 1500
16 1 - 1600 1900 850 1600 |
17 0.5 - 1700 2000 950 1700
18 | 0.5 - 1800 2000 1000 1700

Table (2): Chemical analysis of different feedstuffs.

Chemical composition on DM basis, | Nutritive value

Fee? | DM% % (%)
CP | CF | EE [ NFE | Ash | TDN [ DcCP
Feed stuffs:
| Mik [1232][2620 - [3232[3537]| 611 [17.20] 3.10
Starter | 90.12 [ 2135 [ 528 | 6.53 | 6172 512 | 71.36 | 16.14
BH [ 89.20 1147412933 | 371 | 4008 [12.14 [ 4800 | 9.00

Digestibility trials:

At early weaning of the contro! group of G2 and G3 (45 days) and at
normal weaning age of the control group (122 days), digestion trials were
conducted using individual metabolic cages and three calves from each
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group. Fecal were punitively collected from each calf per day for 5 days to
determine digestibility coefficients of nutrients of calves of each group,

Statistical analysis:

The statistical analysis of the obtained data was performed as a
complete design using the least square means described by Likelihood
programme of SAS (1887). The significance of group differences was carried
out according to Duncan's Multiple Range Test (1955).

RESULTS AND DISCUSSION

Feed intake:

Averages daily intake of different feedstuffs offered to each calf are
presented in table (3). During the interval of early weaning from birth to 45
days of age, levet of starter and BH as DM intakes increased in G2 and G3
by about 64 and 105% than in the control group (G1), respectively. However,
level of milk intake decreased by about 38% in G2 and G3 than in G1. This
was reflected in slightly higher total DM intake in G2 and G3 (884 g/h/d, in
each) than in the control one (801 g/h/d). The intake as TDN and DCP from
milk markedly decreased and from each of starter and BH increased in both
G2 and G3 as compared to the control group (G1). Such trend resulted in
higher total intake as TDN and DCP in G1 than in G2 and G3 (Table 3).

During the interval of normal weaning from birth to 122 days of age,
feed intakes as DM, TDN ang DCP (g/h/d) markedly increased in G1 as
compared to G2 and G3 (Table 3).

Table (3); Average daily feed intake as DM, TDN and DCP of calves at
different ages as affected by early weaning and Antibiotics
supplementation.

! l G1 G2 G3
| Birth- | Birth- | Birth- Birth- . Birth-
L as | 122 | 45 " | 122 4?‘::'5 122
_ days | days | days ( days y | days
| Average daily DM intake (g/h/d):
:' Milk 455 345 277 103 | 277 101
Starter 248 793 406 816 406 802
Berseem hay | 98 366 | 201 503 201 497
Total | 801 1504 | 884 1424 884 1400
| Average daily TDN intake (g/h/d);
Milk 635 482 387 144 | 387 141
Starter 196 628 321 646 321 635
Berseem hay | 78 197 108 272 108 267
Total 908 1307 816 1062 818 1043
Average daily DCP intake (g/h/d);
Milk | 114 87 [ 70 26 70 25
Starter 44 142 73 146 73 144
Berseem hay | 18 37 20 51 20 50
Total 176 266 163 223 163 219
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These results indicated that frem birth to 45 days of age, total DM
intake increased and TDN and DCP intakes decreased in G2 and G3 as
compared to G1. From birth to 122 days of age, total DM, TDN and DCP
intakes decreased in G2 and G3 as compared to G1 (Table 3).

It is obvious that these differences were related to the weaning
management regimen rather than antibiotics supplementation. Feed intake as
total DM, TDN and DCP was nearly similar for G2 and G3. Similar trends of
feed iMakes were obtained by Ragheb (2003) on suckling calves under early
weaning system and yeast culture supplementation

Nutrient digestibility coefficients:

Al 45 days of age, digestibility coefficient of DM significantly {P<0.05)
decreased in G3 and digestibility coefficient of EE significantly {(P<0.05)
increased in G2 as compared to the control (G1). However, digestibility
coefficients of CP, CF and NFE did not differ significantly in G2 and G3 from
those in the control group (G1). Digestibility coefficients of DM and CP
significantly (P<0.05) decreased and digestibility coefficient of CF significantly
{P<0.05) increased in G3 as compared to G2. While, digestibility coefficients
of EE and NFE did not differ significantly between G2 and G2 (Table 4).

At 122 days of age, digestibility coefficients of DM significantly
(P<0.05) decreased in G3 compared with G1 and digestibility coefficients of
CF in G3 and of NFE in G2 significantly (P<0.05) increased as compared to
the controt {(G1). However, digestibility coefficients of DM and NFE were
significantly (P<0.08) lower and those of CP and CF were significantly
(P<0.05) higher in G3 than G2. The differences in digestibility coefficients of
EE among all groups were not significant.

It is of interest to note that with advancing age of calves in G2 and
G3 up to 122 days, digestibiiity coefficients of DM and EE showed similar
trend to that at 45 days of age. However, digestibility of CP and CF showed
an opposite trend in both groups at 45 and 122 days of age.

Table (4): Digestibility coefficient {%) by calves at different ages in
different experimental groups.

[ o Digestibility coefficient (%) -
| pm | cP | cF | EE | NFE
At 45 days of age:
Control (G1) | 86.7° 87.5% 43.47 83.0° | 906
, G2 86.0° 89.4° 427° | 86.7° | 90.1
’ G3 84 5° 86.6° 4577 | 85.07° 89.3
+SEM 0.67 1.02 093 | 1.09 0.97
At 122 days of age:
Controi (G1) 83.4° 82.1%° 60.3° 90.9 §7.3°
G2 82.8° 80.6" 61.3° 90.5 91 .4°
G3 80.5° 84.8° 66.4° 91.9 88.1°
+SEM 0.78 1.18 1.72 112 | 087

a and b: Means denoted with different superscripts within the same column for each age
are significantly different at P<0.05.
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Intereslingly to note that the significant increase in digestion of CP
and CF in G3 as ¢compared to G2 at 122 days of age may indicate beneficial
effects of adding antibiotics in milk of suckiing calves under early weaning
system. Such trend may indicate some improvement of antibiotics on rumen
fermentation. On the other hand, the marked increase in digestion of CP and
CF at 122 than 45 days of age may be related o the advanced development,
anatomically, histologically and functionally in rumen of calves by advancing
age {Abdel-Khaiek et al., 2000). ,

The observed increase in CF digestion of calves in G3 at both ages
studied as compared to the control groups was in accordance with the results
of Ragheb (2003) under early weaning system and vyeast cultur
supplementation

Supplemental antibiotic agents have been reported to decrease
intestinal microbial growth in chickens {Shaddad et a/, 1885) and calves
{Jenny et al., 1991; Quigley et a/., 1997; Donovan &f al., 2002). Yuangklanga
et al. (2005) hypothesized that supplemental antibiotics would stimulate fat
digestion in veal calves through inhibition of bacterial deconjugation of bile
acids in the small intestine. Because fat digestion and fecal bile acid
excretion are negatively correlated (Xu et al,, 1998).

Growth perfarmance:

At end of the early weaning period (45 days of age), averages of yinal
live body weight was significantly (P<0.05) lower by about 9.5 and 8.8% in
G2 and G3 than the control {(G1), respectively. However, at end of the normal
period of weaning (122 days of age), averages of final live body weight did
not differ significantly in G2 and G3 from that in the control group (G1).
Generally, LBW of calves in all groups ranged between 93,2 and 96.9 kg,
which was within the normal LBW of calves at normal weaning {(85-95 kg,
Ragheb, 2003 and Abdel-Khalek et a/., 2000).

From birth to 45 days of age, total weight gain was significantly
(P<0.05) higher in G1 and G3 (20.8 and 19.3 kg, respectively} than in G2
{15.9 kg), althocugh the initial weights of calves in G3 were lower than those in
the control (36.3 vs. 39.0 kg). From birth up t¢ 122 days of age the
differences among groups were not significant at P<0.05, and values of total
gain ranged between 55.1 and 57.1 kg.

Conceming average daily gain, it was observed that the differences
among the three groups were not significant either at 45 or 122 days of age,
being almost the highest in the control (G1), moderate in G3 and the lowest in
GZ.

Based on the results of growth performance, early weaning of calves
with antibiotic supplementation achieved nearly resuts of the control group,
with saving a considerable amount of milk for human consumption and slight
increase in total DM intake. Nearly similar resuit was obtained by Ragheb
(2003).
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Feed efficieicy:

Regarding the feed efficiency from birth to 435 days of age (table 5),
calves in G2 and G2 showed significantly (P<0.05) lower feed efficiency as
total DM than the control group, being significantly (P<0.05) the lowest in G2.
However, feed efficiency as TDN and DCP was significantly (P<0.05) lower in
G1 and G3 than in G2. Such diffc;ences were mainly related to lower amount
of feed intake from milk in G2 and G3 than that in the control (G1) as affected
by early weaning system {Ragheb, 2003)

From birth to 122 days of age, feed efficiency, as total DM ang DCP
did not differ significantly among all groups. However, feed efficiency as TON
was significantly (P<0.05) higher in G2 and G3 than in the control group {G1).
in term of gain (g) per kg total DM, TDN and DCP (Table 5j,

The significantly higher feed efficiency as TDN in G2 and G3 may be
associated with an improvement in digestion of CF and NFE as compared (0
the control group (G1).

Economic efficiency:

Data in table (8) revealed that daily feed cost of each calf from birth
to 45 days was higher in the controt group (G1) than in G2 and G3 by 46.4
and 39.2%, respeclively, as a result of increasing the amount of milk and
slightly higher in G3 than in G2 by 6% due to the cost of the supplemented
antibiotic. This trend was more pronounced as daily feed cost of each calf
from birth to 122 days. The corresponding increase was 105.3 ang 937,
respectively.

In spite the tendency of higher ADG in the control group (G1) than in
G2 and G3 from birth to 45 days was associated with higher daity feed cost,
resulting in higher daily feed cost per kg gain in G1 than G2 and G3 by 17
and 28%, respectively. From birth to 122 days, marked reduction in daily feed
cost had occurred in G2 and G3 as compared to the control group in
association with lowering daily feed cost per kg gain by 48.6 and 48 6% in G2
and G3 as compared to the G1, respectively (Table 5).

Generally, early weaned calves without supplementation in G2
showed the lowest daily feed cost per kg gain, followed by those early
weaned with antibiotic supplementation in G3, while the control caives
showed the highest cost.

Based on the forgoing results, it coutd be concluded that early weaning
of suckling calves on 45 days of age with or without antibiotic
supplementation has beneficial effects on their growth performance,
digestibility coefficients, feed efficiency and economic efficiency.
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