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ABSTRACT

Twenty four newly born - buffalo calves (12 males & 12 females)
weighing 35.18+0.50 kg were used in a feeding trial through suckling period
(112 day). Animals were divided into four similar groups (6 calves each, 3 from
each sex). Calves in all groups were fed on natural buffalo milk; starter and
- green’ berseem." lonophores were supplemented with suckling milk in the

‘moming feeding. First group (control, C) was without supplementation, the
second group (L) was supplemented with lasalocid, the third group (MT) was
supplemented with monensin plus tylosin and the fourth group (LMT) had
daily rotating L or MT. Four digestion trials were conducted using 3 male

calves (aged 10 weeks) in each group weighing 7238 kg to evaluate the =

different experimental rations. The results indicated that supplementation of
- jonophores to rations of growing buffalo calves improved nutrients digestibility
and nutritive value. However, ruminal pH values, total volatile fatty acids
(VFA,s) and ammonia nitrogen (NH3-N) were insignificantly affected by
ionophores supplementation. Molar proportion of propionic acid increased,
while acetic acid and butyric acid propoitions significantly (P<0.05) decreased
- for ionophores groups compared to the control group. Serum urea nitrogen
concentration was unaffected whereas serum proteins, globulin and cholesterol
concentrations increased by ionophores supplementation. Conversely, insulin
concentration decreased in treated groups compared to the control group.
Calves fed rations containing ionophores gained more and consumed the lowest
DMI than those fed untreated ration especially at the early stage of their life (4
weeks). lonophores supplementation- improved efficiency of both dietary
energy and digestible crude protein (DCP) while decreased feed cost per kg
‘gain eompared to the control group. It ean be concluded that supplementation
of lasalocid and monensin with tylosin (LMT) by daily rotating, or lasalocid
(L), also monensin plus tylosin ('MT) to growing buffalo calves during suckling
 period gave best body weight gain and feed efficiency with lowest feed cost per
kg live body weight gain. LMT group was superior to both L and MT groups.
Key words: Ionophores, fasalocid, moninisén, tylosm buﬁ'alo calvw, dxgahblhty,
rumen and blood paxametels, growth e -
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INTRODUCTION |

Ionophores such as monensin, lasalocid and tylosm have been effectively
used as growth promoters, anticcocidiostats and reduce of several types af
diarrhea in calves (Daenicke et al., 1982 and Kellems, 1998). These ionophores
have been tested as additives to concentrate feed mixture of young suckling
calves (Jack et al., 1986). Moreover, ionophores such as monensin and lasalocid
alter fermentation i the rumen through their effects on activity of microbial
population. They cause an increase in propionic acid and reduction of methan
production, which improved both the feed efficiency and growth rate in the
young calves (Kellems, 1998). Moreover, tylosin controls subclinical infections
or decreases the incidence of liver abscesses (Perry and Cecava, 1995).
Ionophores improve feed to gainratio by depressing feed consumption without
decreasing daily wexght gain. The increase mmmmalpropmnate is associated
with improvement in feed efficiency as a result of increasing the gain (Ryssen,
1991). Mixing ionophores with fresh milk or milk replacer is an effective method
of protecting young calves against early infection with coccidia (McMeniman
and Elliott, 1995). At the same time, few studies were conducted on
combinations of lasalocid or monensin with tylosin on performance of buffalo
calves during suckling period. Therefore, the present study was conducted with
the objective of determining the effect of dietary inclusion of lasalocid (L) also
monensin with tylosin (MT) or by daily rotating L and MT (LMT) on nutrient
digestibility, feeding value, ruminal activity and growth rate of growing buffalo
calves. In addition, the feed cost and efficiency were considered.

MATERIALS AND METHODS
The smdy was carried out at the experimental farm of the Department of
Animal Production, Faculty of Agriculture, Kafr E1-Sheikh, Tanta University.
Twenty-four newly bom buffalo calves (12 males & 12 females) weighing
35.18 + 0.50 kg were separated from their dams after having their colostrum.
Animals were divided into four similar groups (6 calves each, 3 from each sex).
Calves in all groups were fed natural buffalo milk, starter and green berseem
through the suckling period (112 -day): Ionophores were mixed with suckling
milk in the morning feeding. Concentration of lasglocid, monensin and tylosin
were 28, 28 and 14 pg/ml of milk. The first group (C, without any additives)
was considered as the control, the second group (L) was supplemented with
-lasalocid, the third group (MT) was supplemented with monensin plus tylosin
and the fourth group (LMT) had daily rotation of L and MT. Calves were
bucket fed twice daily at 8 AM and 4 P.M. Feed requirements of calves were
determined as recommended by Ranjhan (1982). Bedy weight was recorded
biweekly from birth to the end of'the trial (16 weeks). The average chemical
camposition of fresh buffalo milk, starter and berseem are shown in Table (1).
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Table 1. Chemical analysis of feed ingredients and experimental rations used

in buffalo calves feeding. ,
. Composition of DM, %
Ingredients DM% —au—5" GFr  EE_ NFE__ Ash
Starter* 87.57 96.02 20.12 414 265 6911 398
Milk 1675 94.51 2567 -~ 3964 2920 549

Berseem 1643 8570 16.13 3165 152 3640 1430
Expenmental rations (calculated)**

C 2533 9248 1996 1220 981 5041 762
L 2361 9227 1990 1251 9.68 5018 7.73
MT 24.03 9247 . 2001 1192 993 5061 7.53
LMT 2286 9247 2001 1192 993 50.61 7.53

* Composed of: 56.7% com grain, 30.0% soybean meal, 10.3% wheat bran, 1%
limestone, 1% bone meal and 1% common salt.

** Calculated experimental rations were composed (as DM) of: 23.16% milk (M),
4229 starter (S), and 34.55% berseem (B) as control (C), 25.82% M, 36.80%
S and 37.38% B (L), 24.96% M, 38.35% S and 36.69% B (MT), 26.26% S,
33.98% S and 39.76% B (LMT). ' '

Digestion trials were conducted during suckling period at 10 weeks of
age using 3 male calves in each group with average body weight of 70.8, 73.1,
714 and 74.2 kg for groups C, L, MT and LMT, respectively to evaluate the
different rations. Feces were collected quantitatively daily from each animal
during the collection period. Samples of feedstuffs: and feces were taken for
chemical analysis according to AOAC (1990). At the end of feeding trail,
rumen liquor samples were collected 3 hr after the morning feeding by a rubber
stomach tube from 3 calves randomly of each treatment. Values of pH were
determined directly using Beckman pH meter, while 1 ml. saturated mercuric
chloride solution was added to the rest of each sample for stopping the
microbial activity and then filtered through a double layer of cheese ¢loth and
stored in polyethylene bottles in freezer (-20°C) until analysis. Concentration of
ammonia-N (NH3-N) was determined using magnesium oxide distillation
(ACAC, 1990). Total volatile fatty acids (VFA's) concentrations were
estimated. using steam distillation method (Warner, 1964). The strained ruminal
fluid samples were prepared for individual VFA's by high pressure liquid
chromatography (HPLC) according to Bush et al. (1979). Blood samples were
drawn from the jugular vein into clean tubes at the same time of rumen liquor
collection. Blood serum was used to detgpmine insulin, glucose, cholesterol,
urea, total proteins and albumin according tathe mehods described by Varoley
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’ (1 976): “While' ‘serunt ~blood- globulin-concentration was calculated by the
- difference between total proteins and albumin concentration.

- The data were analyzed using General Linear Model Pmcedm'eadapted
by SPSS (1997) for one way analyses of variance and means were
differentiated using Duncan’s multiple range test (Duncan, 1955). -

RESULTS AND DISCUSSION

Feed intake, dngmtlblllty and nutritive value .

Data presented in Table 2 indicated that dry matter mtake (DMI) for
buffalo calves was nearly similar for all the experimental groups. Digestion
coefficients of dry matter (DM), organic matter (OM) and nitrogen free extract
(NFE) were significantly (P<0.05) higher for both L and LMT groups than the
other. groups. However, crude protein (CP), ether extract (EE) and crude fiber
"(CF) digestibilities were not significantly by ionophores supplementation.
_ Generally, addition of L, MT and LMT to buffalo calf rations improved

_nutrients digestibility. Abd El-Salam (1996) and Baraghit et al. (1999) indicated

that the digestibility of DM, OM, CP, CF, EE and NFE were relatively higher

for buffalo calves groups fed rations containing lasalocid. Moreover, Su et al
- (1993) found that the digestion coefficients of most nutrients were increased
when kids were given low monensin level in their rations, while feed intake
- wes similar in all tested rations. However, Marounek et al. (1989) showed that
- digestibility of DM, OM, CP and NFE were not affected when the suckled
- calves were fed on the control and monensin supplemented rations.

L Table 2. Average of feed intake, digestibility coefficients and nutritive value of

‘the different experimental rations.
. Experimental rations -

- fItems

t
C L MT = LMT SEM
' DM intake, kg/day 1.85 1.88 1.83 1.83 -

' Digestibility %

DM 6574 69.69° 69.08®° 71.11°® 1.14
oM 68.89° 7453° T72.08® - 7528° 1.44
CP 7290 7706 7550  77.69 1.07
CF 1858 2879 2086  23.51 2.20
EE 81.28 83.18. 8062 8301  1.03
NFE 7697 8320° 8r.10® 84.95° 1.72

~ Nutritive valne, % (on DM basis) - ‘ _

TDN Co7360° 78.82°  76.66™ . 7991° 139
DCP - 1455~ 1533 1511 . --15.55 0.22

*®means in the same row with different supetscnptsdlﬁ’er sxgmf icantly at (P<0 05)
SEM: Standard error of mean
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Data concerning nutritive value (Table 2) revealed that TDN values were.
significantly (P<0.05) higher for L and LMT groups than the other groups.
Moreover, DCP values were/slightly improved by ionophores supplementation
but the differences were not/significant. Improvement of the nutritive value by
using ionophores may be |mainly due to the improvements of nutrients
digestibility and nitrogen retention for treated animals. Zomrilla-Rios et al.
(1985) found that lasalocid sppplementation unproved the nutritive value of the
steer rations by 32%.

Fermentation in the rumen ' "
Rumen liquor parpmeters of buffalo calves fed the ~.different

experimental rations are
volatile fatty acids (VFA
did not SIgmﬁcantly dlﬁ'er :

) and ammonia mtrogen (NH;- N) concentratxon
ong the different groups ’I'hese results were in

cattle, Clary et al,, 1993 workmg on steers Marounek et al., 1991 and
Baraghit, et al, 1999 working on young calves) who,_ found - that

inants. Also, Anderson et al. (1988) demonstrated.
was not affected, while VFA's concentration was
calves were given rations supplemented with

the rumen liquor of
that NH;-N concentratlo

level 30 pg/g milk replacer caused a decrease of ruminal NH3-N
concentration from 130 ta i

~ increased, while acetic
- significantly decreased

id, A/P ratio and butyric acid proportions were
(P<0.05) for ionophores supplemented groups

and lowest butyrate mo
These results were in

ar proportions compared ‘with the other groups.
rdance with many investigators (Hadjipanayiotou

_ butyric acids were dug to body weight development, type of ration and
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lasalocid treatment. Moreever, Perry and Cecava (1995) showed that using
ionophores (M and L) causes an alteration in the rumen fermentation pattern
such that there is an increase in propionic acid production, which results in
more efficient fermentation, so that there is a reduction hydrogen and
carbon dioxide losses.

Table 3. Rumen liquor parameters of buffalo calves fed the different
experimental rations.

Experimental rations

Items C L MT IMT SEM

PH 592 620 611 6.00 0.06

Total VFA's, meq/100 ml. 735 812 795 817 0.19
' _NH;-N, mg/ 100 ml. 20.35 1890 19.50 20.11  0.68

VFA's molar proportions, % ]

Acetic acid 43.50° 40.88° 40.42° 40.60° 0.31

Propionic acid 25.16° 26.61° 2748 2635° 031

A/P ratio’ 173 154 147 154 -

Butyric acid 16.73° 14.68° 14.20° "14.98° 0.10

*%°means in the same row with different superscripts differ significantly at (P<0.05).

Blood metabolites

Data of some blood metabolites (T able 4) indicated that no s1gmﬁcant
differences were detected among the different groups concerning blood urea
concentration. These results were in accordance with the findings of Spears and
Harvey (1984) who found that serum urea concentration was unaffected by
monensin supplementation at different levels to steers rations. Serum proteins
and globulin concentrations were significantly (P<0.05) higher for calves fed
ration containing L than both C and MT groups. Moreover, albumin
concentration was significantly (P<0.05) higher for all ionophores groups than
the control group. Sivkova et al. (1982) reported that addition of monensin to
lamb rations at levels of 15, 50 and 100 g/ton of feed increased both plasma
‘protein and albumin while reduced globulin concentration. Gomez and Jouany
(1994) indicated that sheep fed ration supplemented with L had higher albumin
concentration than the control. In the present study, increase of serum proteins,
albumin and globulin concentrations in some or all ionophores groups might be

~ . due to improvements in protein digestibility and eﬂiclency of dietary DCP

(Tables 2 & 6),

Blood glucose concentration was s1gmﬁcantly hxgher while insulin
concentration was lower (P<0.05) for L group than the other groups. These
results were in harmony with those réported by Shetaewi and Ross (1991) who
confirmed that. L supplementation to ewes rations reduced insiilin but glucose

k4
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concentration increased compared to the control animals. Higher blood glucose
in groups supplemented with L may be due to increase molar propionic acid
percentage in rumen fluid of these groups compared to the control group (Table
3). Perry and Cecava (1995) reported that most of absorbed propionic acid is
converted to glucose by the liver. Moreover, propionic acid is a precursor for
about 80% of glucose synthesized by the liver with amino acids and lactic acid
that are minor substrates for glucose synthesis. Cholesterol concentration was
higher (P<0.05) with L group than ether the control or MT group. These results
were agreed with those reported by Hegazy et al. (1997) with sheep.

Generally, the heamatological parameters in the present study were
within the normal range of calves and were nearly similar with those obtained
by Metwally and Mohsen (1997) with growing buffalo calves and Metwally et
al. (1999) with suckling Friesian calves. In addition, lasalocid supplementation
at the level of 29mg/kg feed did not have any negative effect on blood
constituents with ewes (Shetaewi and Ross, 1991).

Table 4. Average values of some blood metabolites of buffalo calves fed the
different experimental rations ‘

Experimental rations :
Items C L MT LMT SEM
Serum proteins, g%  7.52°  8.71°  8.05®  8.55° 0.27
Albumin, g% 3.91° 436> 454> 4.50° 0.15
Globulin, g% .. 3.61° 434 351 4.05® 0.20
Urea,mg% 3400, 34.00 3333 35.00 0.34
Glucose, mg/L 60.15°  66.07° 61.86° 60.34° 1.37
Insulin, TU/L 588> 479 . 575 5032 0.27

~ Cholesterol, mg %  194.98° 244.98° 208.02*° 219.99® .10.64
%" means in the same row with different superscripts differ significantly at (P<0.05)

Feed intake and growth rate

. The averages of daily gain were 506.70, 545.76, 531.62 and 552.46g,
for calves fed C, L, MT and LMT rations, respectively while the
* corresponding dry matter intake (DMI) was 1.94, 1.74, 1.80 and 1.71 kg/day
- (Table 5). These results cleared that calves fed rations containing L and
- LMT were gained significantly (P<0.05) higher than those fed ether the
control (C) or MT ration. However, DMI decreased by 7.2-11.9% for
ionophores groups compared to the control group. Generally, feeding of
growing buffalo calves on diets containing ionophores improved daily gain
especially at the early stage (first 4 weeks) of age:and reduced DMI :
compared to the control group. These results agree with the findings of
- Eicher-Pruiett et al (1992) who indicated that growth rate was higher during
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early life stage. of calves (6 weeks), while from 8-12 weeks daily gain was
not affected by lasalocid addition to suckled milk. Moreover,
Hadjipanayiotou et al (1988) with kids and lambs, Morris et al. (1990) with
cattle, Marounek et al., (1991) and Baraghit et al. (1999) with young calves
found that daily gain increased while DMI decreased when the animals were
fed rations containing L, M, MT or rotating Land MT (LMT) daily or
weekly. Daily gain and DMI increased in suckled calves fed rations
supplemented with lasalocid or monensin (Anderson et al., 1988;
Kalachnyuk, 1989; Sinks et al,, 1992; and McMeniman and Elloit, 1995).
However, Su et al. (1993) indicated that feed intake was similar for kids fed
a diet supplemented with monensin at levels 0, 15 and 30 mg/kg. Low
monensin level increased weight gain by 3.6%, however, the high M level
reduced growth performance to below than control.

In the present study, improvement of growth rate and reduction of
DMI might be due to increase of ruminal propionic acid concentration for
_ treated calves compared with the controls. Perry and Cecava (1995)
observed that ionophores supplementation increased daily gain by 8%. The
" increase of propionic acid and associated improvement in feed efficiency
results in some increase in gain. Baraghit et al. (1999) working on young
buffaloes calves indicated that increase propionic production is favorable for
growth promotion since it acts as a major precursor of hepatic
N gluconenogens1s

Table 5. Mean values of feed intake, bedy weight and daily gain of growmg
calves fed the different experimental rations.

=

_Total DMiiniake kg 1939 1739 1799 1710 -
*means in the same row with diffetent superscripts differ signifiantly at (P<0.05).

Experimental rations

Items C T MT TMT SEM

No. of calves 6 6 6 6 - -

Body weight, kg '

Initial weight, kg 3567 3500 3450 3550  0.50

Final weight, kg 9242 9613 9404 9738  1.10

Total gain, kg 56.75° 61.13°  59.54®  61.88°  1.13
* Daily gain, g 506.7 545.8° 531.6® 5525 10.12
- Feed intake (DM), kg/day L -

Whole milk 0449 0449 - 0449  0.449 -
- Starter ~ 0820 0640 0690  0.581 -
. Green berseeriy 0670  0.650  0.660  0.680- -
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Feed eﬁclency and feed cost.

Results in Table 6. showed that the values of energy mtake were 2.82,
2.51, 2.60 and 248 kg TDN/kg gain for C, L, MT and LMT groups,
respectively. Likewise, the corresponding values of protein intake were 557.03,
488.80, 511.55 and 481.16 g DCP/kg gain. These results cleared that calves fed
rations containing ionophores were more efficient in dietary energy and protein
than that fed control ration. Improvement in the efficiency of energy and
protein utilization due to ionophores supplementation was reflected on the
growth rate of calves as shown in Table 5. It may be due to the ionophores
supplementation increase the ruminal propionate (Table 3). Supplementation of
ionophores decreased feed intake, so feed efficiency improved in treated
animals than untreated (control). These results are in harmony with those
reported by Hadjipanyiotou et al. (1988); Su et al. (1993) and Kellems.(1998)
who found that supplementation of L, M, and T for rations of kids and young
calves improved feed efficiency and general health.

Data concerning feed cost per kg gain (Table 6) indicated that values
of feeding cost (absolute or as % from control) recorded for ionophores
groups decreased by 6.8-11.7% than those observed for conttol group, but
. the differences were not significant.

Table 6. Efficiency of dietary energy and protein utilization and feed cost of
different experimental rations consumed by growing calves.

Experimental rations
ftems - C_ L __MT LMT
" Energy intake - :
TDN, kg/calf/day OMI X TDN/IOO) 143 137 138 137
TDN, kg/kg gain 282 251 260 248
Protein intake
DCP, kg/calf/day {(DMIxDCleOOO)/lOO} 282 3 266.8 271 9 265.8
DCP, g/kg gain 557.0 488.8 511.6 481.2
Feed cost : L -
Feed cost, L.E/ kg gain 900 810 839 795

_Feed cost, L.E/ kg gain (as % of control) 100  90.00 932 88.3

It can be concluded from the present study that supplementation of
lasalocid and monensin plus tylosin by rotating, lasalocid, monensin plus
-, tylosin to buffalo calves during suckling period gave best body weight gain,

- _efficiency of energy and DCP with lowest feed cost per kg live body weight
gain. LMT group was superior to both L and MT groups. -
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