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Manganese Balance Studies With Lambs

WILLIS D. GALLUP, L. E. WALTERS and DON E. McOSKER, Depart.
ments of Agricultural Chemistry Research and Animal Husbandry, Okla.
homa Agricultural Experiment Statlon, Stillwater, Oklahoma

Previous reports from this Station (9) (7) indicated that differences
in nutritive condition of Leef cattle at the Range Cattle Minerals Station,
near Wilburton, and those at the Lake Carl Blackwell Range, near S8till-
water, were due to differences in the nutritive value of the range forage at
these two areas. Cattle at Wilburton displayed symptoms typical of phos-
phorus deficiency but remained unthrifty even when this element was sup-
plied. Chemical analysis showed that forage from the two areas contained
similar amounts of the major nutrients but that the Wilburton forage was
somewhat lower in phosphorus and was unusually high fn manganese. It
was suggested, therefore, that manganese, or factors associated with it
in the Wilburton forage, interfered with the utilization of nutrients in-
cluding phosphorus (5). Evidence of a low avallability of phosphorus in
the Wilburton forage has been obtained by Walters, Ross and Gallup (11)
and further studies along this line are in progress.

Little 18 known about the effect of large intakes of manganese on
animals, although small amounts representing less than 50 ppm of ration
are known to be required for proper bone development in several species
t4) (10). Nance et al. (8) recently reported that at high levels of intake,
representing 1000 and 2000 ppm of ration, manganese interferes with growth
and reproduction of rabbits. Studies with these animals and with cattle

::‘;“-‘:‘ns manganese at dietary levels of 260 and 600 ppm are heing con-
Ued.

The purpose of the present Investigation was to determine the re-
lention, path of excretion, and effect on nutrient digestibility of manganese
‘dded in fucreasing amounts to a ration of natural feeds for growing lambs.

EXPERIMEXTAL PROCEDURE

Balance trials were carried out with lambs weighing from 65 to 95
ounds. During 20-day collection periods lambs were kept in metabolism
""alh with provisions made for the quantitative separation and collection
[ feces and urine. For 10 days preceding and during the collection
<riods all lambs in each trial received a basal ration of constant composition
“"Pplemented with different amounts of manganese. This ration was com-
osed of prairfe hay 46.9, corn 39.3, corn gluten meal 23.6 and calcium
3;’%&9 0.3 per cent; it supplied 155 per cent pretein, 0.32 per cent
,:"‘ﬂ and 025 per cent phosphorus. Manganese suifate was added to
'x' basal ration in amounts to provide rations which supplied manganess
' levels of 30, 300, 600, 900, 1200 and 1500 ppm. In each trial six lambs
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were fod in triads, each member within a triad recelving the same total
amount of feed but a different level of manganese. Due to teed

the amount of ration consumed was not constant from day to day. Low
toed mrmmpuw. however, was not associated with the manganese content
of the on.

Methods of chemical analysis were those recommended by the A. 0. A. C.
(1) with slight moditication. All manganese determinations were made in
duplicate and checked for repeatability with proper attentton given to
blanks and recovery of added manganese.

RESULTS AND DIScussioN

Table I shows the digestibility of organic matter and protein, and
the amounts of manganese retained by individual lambs, in relation to
manganese intake. Comparison of individual values obtained i{n the same
trial or different trials shown in Table 1 fails to reveal any effect of
ingested manganese on the digestibility of nutrients in the ration or on
the amounts of nitrogen retained by the lambs. The digestibility of both
organic matter and protein varied only slightly from 75 percent in all
rations. Wide differences in urinary nitrogen excretion by lambs on
similar rations in the same trial and in different trials produced variations
in percentage of nitrogen retained.

There were conspicuous trial differences in the amounts and Dper-
centage of manganese retained. These differences are brought out in a
comparison of the results obtained in trials 1 and 2 with lambs recelving
rations containing approximately 30, 300 and 600 ppm of manganese. In
trial 1 lambs retained from 54 to 58 per cent of the manganese in ratlons
which supplied 300 and 600 ppm; in trial 2 they retained from 20 to 28
per cent. Likewise in trial 3 with lambs receiving manganese at levels of
900, 1200 and 1500 ppm, manganese retention ranged from 13 to 34 per cent
of the intake, while in trial 4 less than 12 per cent was retained. Within
the same trial these retention values when expressed as mg per day were
roughly proportional to manganese intake. In contrast to these results,
Reld and Ward (8) found that lactating cows receiving dafly from 632.4
10 1326.6 mg of manganese retajned a constant amount of approximately
154498 mg. In the latter studles, however, the range of manganese
intakes was narrow and the amounts of manganese fed were small in pro-
portion to body weight and total feed intake,

Although manganese determinations were made separately on sliquoted
?nmnln of both feces and urine, manganese could not be detected even in
‘arge samples of urine. Dry ashing of samples of feces in combination
with urine resulted in appreciable amounts of manganese being combined
with silfea; consequently, for complete recovery of manganiese in thess
rombined samples, volatilization of silica with hydrofiuoric acid was
*cessary. The results indicate that, although ingested manganese is not
“xcreted by way of the urine, the variability of excretion by way of the feces
rrecludes its use with lambe as a suitable reference substance in calculating
‘he digestiblity of ration nutrients by a ratio technic (3) (2).

There is nothing in the resuits to suggest that manganese, at the
“vels used in these trials, impairs digestion in lambs or interferes with
iitrogen utflization. Although it may interfere with normal minersl
{etabolism, preliminary resuits to be reported later have failed to show
'at it has an adverse effect on the retention of calcium and phosphorus.



j-i‘c“

PROCEEDINGS OF THE OKLAHOMA

tound to be without effect on protein digestion, nitrogen retention

‘or the digestibility of total ration nutrients.

The lambs retalned apprecisble amounts of manganese at all levels

take sbove 30 of ration. In different trials the percentage of
got‘:ry m:nnm rmnod was neither coustant nor related to intake.

amounts of manganese were excreted through the feces and none was

excreted by way of the urine.
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