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SUMMARY

For 90 days, eignt buffalo- calves were used to study the
effect of fortifying the commonly fed Egyptian ratiens with
manganese sulphate on their health and performance. Throughout
the experiment all calves were received two basal rations.
Basal ration one, were fed for 15 days and was composed
of green barseem, commercial concentrate mixture, and wheat
bran. After that the animals received basal ration two, which
was composed of barseem hay, commercial concentrate mixture,
and green corn. The calves were divided into 3 groups, group
one received no supplementation with manganese sulphate,
while groups 2 and 3 were received in addition to the basal
ration 500 mg and 1000 mg manganese sulphate respectively.
During the experiment, body weight gain was recorded and
blood samples were collected for the determination of mangan-
ese, copper, zinc, calcium, phosphorus and magnesium levels
in blood serum. The results were as follow:

- Body weight gain of calves in different groups did not signifi-
cantly affected by different manganese supplementation, how-
ever, a high weight gain was recorded in all groups.

- Strong positive correlation was observed between serum
manganese and serum copper level in group lll, also the same
positive correlation was recorded between serum manganese
level and that of serum calcium in group lil, and between
serum manganese and serum magnesium levels in group Il and
group Il while a negative correlation was recorded between
serum level of manganese and phosphorus levels in group Il

INTRODUCTION

The group of essential trace elements are known to play a fundamental role in the regula-
tion of body metabolism. Research work during the last few decades has shown the marginal
deficiencies or mineral imbalances especially manganese, are of great importance for the product-
ivity and economy of animal production in many parts of the world. UNDERWOOD (1962) descri-
bed a wide range of distrubances as a result of the lack of dietary manganese in different
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species under varying conditions. BENTLY and PHILLI (1951); RADANI (1971); SHEPELEV, et
al. (1983) found that calves born from manganese defficient cows, showed congenital bone
abnormalities and lowered growth rates. Also ROSBECH, 1968; THOMAS, 1970; ANKE, et al.
1972 demonstrated that, impaired growth in calves was a common symptom recorded in calves
fed on low manganese diets.

Moreover, CUNNINGHAM, et al. 1966 recorded that body weight gains and feed consump-
tion of calves were insignificantly decreased as the amount of manganese in the diet was
increased over 820 p.p.m. so they found that, high dietary manganese levels had marked effect
on rumen microflora. The preceeding data was pronounced clearly to study the effect of
study in different levels of manganese supplementation to the rations of buffalo calves on
their health conditions and performance.

MATERIAL and METHODS

To study the effect of manganese supplementation at different levels on buffalo- calves
performance and its inter relationship with copper, zinc, calcium, phosphorus and magnesium,
Eight male buffalo- calves aged 13-19 months were used, kept separately at calf- disease
Research Centre. Faculty of Veterinary Medicine, Cairo University, Cairo, Giza. Calves were
assigned into three groups, group | was fed on basal ration one for 2 weeks and basal ration
2 for the rest of the experimental period. Basal rations amounts and ingredient are shown
in Table one. The basal ration was estimated to cover the buffalo- calves requirements accord-
ing to RANJHAM and PATHAK (1979) Group Il were fed on the same basal rations given
to group |, plue 500 mg manganese sulphate added to the commercial concentrate mixture
daily. While Group Il calves were fed on the same basal rations as in Group |, plus 1000
mg manganese sulphate daily. The manganese level of the basal rations was estimated using
Atomic Absorption Spectrophotometer. The obtained results, and details concerning the dietary
manganese supply are presented in Table 2. Blood samples were collected during the prelimin-
ary period and at 15, 30, 60 and 90 days following manganese supplementation. Collected
serum samples were analysed for manganese, coper, zinc, callcium, phosphorus and magnesium
using the same methods described in the preceeding work (Copper Supplementation). Feed
samples of body estiamtion were followed the same dose in the preceeding work "Copper
estimation". The average contents of calcium, phbsphorus, magnesium, copper, zinc and manga-
nese in feed stuff are presented in the preceeding work (zinc supplementation) in Table 2.
The amounts of manganese sulphate supplemented and total manganese (mg) received by
each calf in different groups during experiment, were given in Table 1.

RESULTS

The obtained results are illustrated in tables 3,4,5,6,7 and 8.

DISCUSSION

The results concerning the body weight development and body weight gain of calves -
in different groups during the experiment are presented in table 2. The maximum body weight
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gain was obtained in calves of group Il followed by calves of group I, while 'hose in group
I, showed the lowest value. The analysis of variance of data revealed non significant differen-
ces (P_/___U.D5) concerning the average daily body weight gain between the three groups. In
other words it was clear that manganese supplementation did not significantly improved the
body weight gain of calves during the experimental period. This results could be explained
on the basis that the amount of manganese present in the basal ration was nough to produce
the maximum weight gain at that age, in comparison to that weight gain recorded by RANIHAN
and PATHAK (1979). This results comes in agree with those reported in many studies (BOUTLY
and PHILIPS, 1951; ROBINSON, et al. 1960. CANNINGHAM, 1966; HOWAS and DYER, 1977.

From table (3), serum manganese level of calves in group 1l and group Ml increased
greatly from 15 days following manganese supplementation till the end of the experiment.
While the maximum level was recorded after 30 days for the same groups. On the other
hand, serum manganese levels of the control group, increased from 15 days after supplementa-
tion. Non significant differences (F’LD.OS) in the average of serum manganese levels between
calves of the different groups could be demonstrated as a result of manganese supplementation.
This results are in agreement with that reported by HAWKINS, et al. (1955), KUME, et al.
(1983).

All the recorded higher serum manganese levels were within normal limits reported for
such element (VANDER HORST, 1960, HADY, 1984).

The alteration in serum copper levels of different groups of buffalo calves during the
experiment are demonstrated in Table (4). Serum copper levels showed continuous increase
from 15 days after manganese supplementation toward the end of the experiment, reaching
a maximum level at the day 90 after manganese supplementation in group Il and Ill. However
in group |, serum copper levels tended to decrease from 15 days up to 60 days following
manganese supplementation. All the recorded serum copper levles in the different groups were
within the normal ranges for such element as stated by OMRAN (1979).

Statistical analysis revealed non significant correlation coefficients between serum copper
and manganese levels in group ll, while a strong correlation coefficient between such element
was recorded in group lll. From tabulated data one can easy observe that the increase in
serum manganese level in group 1l was followed by increase in the serum copper level, this
finding may be attributed to the increase in the dietary level of manganese and also the
high manganese level followed by the supplementation, which interfere with the body regulation
of the copper content in the blood, MILLER (1975). Table 5 presents the average serum zinc
levels in different groups during the experiment. It is clear that in all groups, the levels of
serum zinc were decreasing from 15 days after manganese supplementation toward the end
of the experiment. It was striking that, the sharp declination in serum zinc level was accompa-
nied by an increase in serum manganese level in both of the treated groups.

Statistical analysis revealed a strong significant negative correlations between serum
manganese and serum zinc levels in groups Il and Il

This correlation might explain the decrease of serum zinc level after increasing the
dietary manganese intake, as proved by HOWES and DYER, 1971. The results regarding the
serum calcium level changes in calves during experiment are illustrated in Table 6. In group
Il and Ill, serum calcium levels were increasing from 15 days after supplementation, then
decreased gradually toward the end of the experiment. Statistical analysis of the data, showed
significant positive correlation in group 1l and Il between the serum levels of both manganese
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and calcium. These results were also reported in the work of HOWKIINS, _gt__zi.(lQSS);ROBINSON,
et al. 1960, CUNNINGHAM, et al. (1966). RADANI, et al (1969).

Table 7 presents the changes in the serum phosphorus levels of calves of the different
groups during the experiment. Phosphorus level tended to decrease below its initial level
from 15 days after manganese supplementation till the end of the experimental period. Manga-
nese supplementation did not significantly affected serum phosphorus levels (PLO.DS). In agree
with this finding were those recorded by ROBINSON, et al. (1960). RADANI, et al. (1961).
A non significant negative correlations were recorded between serum levels of phosphorus
and manganese in groups Il and Il

Regarding the serum magnesium levels of the different groups during the experiment,
data in Table 8 showed that the maximal levels were recorded at the day 15 after supplement-
ation in groups Il and lll, while for group | the maximum level was recorded at the day 30
following manganese suplementation. The serum magnesium level did not significantly affected
by any increase in the dietary manganese. This results are in accordance with CUNNINGHAM,
et al. (1966). Positive correlation were found between serum levels of both manganese and
magnesium in group Il and Il

From the present work it could be concluded that, manganese supplementation did not
significantly affect the body weight gain of buffalo-calves, although a high weight gain was
recorded in all groups, this indicate that the ration, used were sufficient to cover the requir-
ement of such element. Positive correlations were recorded in group Il & Il between serum
manganese level and that of copper and calcium while negative correlations were recorded
between the serum levels of manganese and that of the phosphorus.
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Table (1)
Amounts of manganese sulphate supplemented and total manganese (mg)
received by each calf in different groups

Tosa: of Amount of Manganese Calculated Total Total
Groups tzzsal manganese sulphate manganese amount of manganese
o mg/Kg DM supplied supplied manganese mg/calf/
of basal ration mg/day in mg daily mg/Kg DM day
| 1 69.60 - = 69.60 451.70
2 95.23 = - 55.23 358.99
i 1 69.60 500 mg 123.00 88.5 574.68
Z 55.23 500 mg 123.00 74.15 481.99
il 1 69.60 1000 mg 246.00 107.50 697.68
2 55.23 1000 mg 246.00 93.10 605.15 &
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Table (2)
Average daily dry matter intake, body weight development and body weight gain
of different groups of calves during experiment Il

A Total manganese  Average intial Average final Total Average
Number of Average daily ¢ < : "
Group é : intake per body weight body weight average daily
animals in dry matter £ e
e ki Thag) calf per day . gain in gain in
n
e 4 (mg) (kg) % (k) % kg kg
6.49 451.70
| 2 6.50 358.99 296.50 100  375.00 126.48 78.5 0.872
6.49 574.68
76. L = & 2
1l 3 6.50 481.99 276.33 100 358.66 129.79 82.34 0.915
6.49 679.68
2 1 75. 57 7 0.9
1l 3 6.50 605.15 289.67 00 375.33 129_ 5 85.66 52

? Non-significant difference in average daily body weight gain in different groups (P/_0.05).

Table (3)
Average serum manganese levels (Mg/100 ml and %)
in buffalo-calves during experiment IIL

Time of Group . Group Il Group il
peneiing Mg/T00 % Mg/T00 % Mg/T00 %
ml ml ml

TR 38— 408 2.81 100 2.92 100
period

After manganese

supplementation
15 days 317 120.45 8.48 3U;I.78 7.88 269.83
30 days 6.66 212.78 13.33 474.38 13.33 456.51
60 days 4.44 141.85 10.36 368.68 9.37 334.58
90 days 5.33 170.29 16.22 221.35 711 243.49

- Non-significant difference in average serum manganese levels between greups
and also, at different times after treatments (P/ 0.05).
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Table (4)

Average serum copper levels (Mg/100 ml and %)
in buffalo-calves during experiment IL

G i ; A A
T of roup | Group I Group i1
sampli
e Mg/ 100 % Mg/100 % Mg/100 %
ml ml mi
Preli
e m:lenary 124.25 100 136.84 100 100.64 100
period
After manganese
supplementation
15 days 123.58 99.46 146.96 107.39 11133 110.62
30 days 119.94 96.53 136.38 99.66 150.30 149.34
60 days 121.59 97.86 141.85 103.66 161.09 160.07
90 days 128.73 103.61 190.71 139.37 155.86 154.87

- Non-significant difference in average serum copper levels in between groups (PL_O.DB).

Table (5)
Average serum zinc levels (Mg/100 ml and %)
in buffalo-calves during experiment Il

G l 1. G b

Thnsiait roup Group |l roup lli
sampling Mg/ 100 % Mg/ 100 % Mg/ 100 %

ml ml mi

FaN ety 88.43 100 94.76 100 81.98 100
period

After manganese

supplementation
15 days 74.28 83.99 78.58 82.93 71.95 87.77
30 days 62.81 71.03 51.33 54.17 57.56 70.21
60 days 64.24 72.65 58.99 62.25 69.09 84.28
90 days 60.60 68.53 68.68 72.48 65.05 79.35

- Non-significant difference in average serum zinc levies in between groups (F’f_O.DS).
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Average serum calcium level (mg/100 ml and %)

Table (6)

in buffalo-calves during experiment Il .

5 Group Il 1.
Time of Group roup | Group 1
i
Sy mg/100 % mg/100 % mg/100 %
ml ml ml
PGy 9.85 100 11.10 100 10.23 100
period
After manganese
supplementation
15 days 12.47 126.66 15.30 137.84 13.68 133.72
30 days 11.88 126.61 1313 118.29 14.16 138.42
60 days 12.24 124.26 16.80 151.35 14.67 143.40
90 days 8.15 82.74 1147 100.63 10.85 106.06

- Non-significant difference in avera

ge serum calcium levels in between different groups

(P/_0.05).
Table (7)
Average serum phosphorus level (mg/100 ml and %)
in buffalo-calves during experiment, Iil.
Th ot Group I Group Il Group Il
i
b it mg/100 % mg/100 % mg/100 %
ml ml ml
Fholinitony 8.00 100 7.33 100 7.30 100
period
After manganese
supplementation
15 days 6.10 76.25 5.35 72.39 1.33 100.41
30 days 6.90 86.25 7.40 100.95 5.80 79.45
60 days 6.20 72.50 6.06 82.67 6.36 87.12
90 days 6.68 83.50 6.46 88.13 519 71.10

- Non-significant difference in average

groups  (P/_0.05).
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Table (8)

in buffalo-calves during experiment il

l. 5 1l.
o o Group Group 1l Group
i
sampiing mg/100 % mg/100 % mg/100 %
ml mli ml

Fesirany 5.10 100 4.46 100 414 100
period

After manganese

supplementation
15 days 5.10 100 5.29 118.61 5.43 131.16
30 days 5.80 1I%73 4.70 105.38 4.83 116.67
60 days 5.38 105.49 . 510 114.35 4.63 111.84
90 days 5.32 104.31 4.95 110.99 4.81 116.18

- Non-significant difference in average serum magnesium levels in between groups

(P/_0.0).
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