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~Ianganese Balance Studies With Lambs
WILLIS D. GALLUP, L. E. WALTERS ••d DON E. Jle08KER. D..part.
_ ..atll of ArrJellltaral f ........NtIT RflHJ'e1i and .A.'..a. HUIbandrT, 0'''.
110.. AlJI'lealtaral ExPft"lmeat Station, Stlll••ttlr, O.laho....

Previous reports from this Station (9) (7) Indicated that dltfereDcea
In nutritive condition of beef cattle at the Range Cattle Mlnerall Station,
near Wilburton, and those at the Lake Carl Blackwell Range, near Still·
water. were due to differences In the nutritive value ot the range forage at
IhtSe two areal. Cattle at Wilburton displayed symptom8 typical or phose
phorul deficiency but remained unthrifty even when thl8 element wu IUp
plied. Chemical analysis showed that forage from the two areas contained
.Imllar amounts ot the major nutrients but that the Wilburton forage waa
IOmewhat lower In phosphorus and was unusually high In manganese. It
..-u suuested. therefore, that manganese. or facton 8880Ciated with It
In tbe Wilburton forage. Interfered with the utilisation of nutrfentl iD·
c1udlng ph08phorus (5). Evidence of a low availability of pbOllphoru. In
th~ Wilburton forage haa been obtained by Walters. Roa and Gallup (11)
and further studlee along thl8 line are In progress.

Little 18 known about the effect of large Intake. of manganeee on
anlmall. although 1mall amounts representing lee. tban 50 ppm of ratton
are known to be required tor proper bone development In leveral epeel.
14) (10). Nance d at (6) recently reported that at blgh leYel. of Intake,
reopre.entlng 1000 and 2000 ppm at ratlou, manganeee Interferes wltb growth
lind reproduction of rabbits. Studies with these animal. and with cattle
tt"t'eIYlng manganese at dietary levels of 250 and 600 ppm are belDg con·
tlnued.

Tbe parpoee of the present InYeltigation wu to determine the r.
t .....Uoa. patb of escretlon, and etreet on nutrient dl..eeUbllJty ot manpneM
:lItdt'CI In Increasing amounts to a ration of natural feeds for growInc lam•.

ExPDnlEKTAL PIWCEUt1U

BalaDce trIala were carried oat witb lambl welghl... from 65 to .1
!>OQbda. Durillg !G-day eollectlon periods lam. were kept In metaboll8m
.,~al" ..ltIl proYlllou made for the quantitative ..",ration anel eol1eetlOD

feet!ll ad arm.. "or 10 eta,. preeedlDg a.od elurl... the eolleeUoD
;~rloda a1llambetn eaeb trial reeetnd a ..... ration of coutant eompolttlon
. 'lpplem_te4l with different amounts of 1Da_.... This ration wu com·
:.... of prairie ba, "1.9, eorD D.3, eora gluteD m.l 13.& nd ealclUJD
ar~ 0.1 per eent: It npplled 1&.6 per eeJlt pretet», O.J! per ceat

. a ~I O.u per eent phoepb«u. Ita........ 8Ultat.e .... added to
..... ratJoD III UI01IDta to ProYlde raUou which nppllecl 18&.......
I of IO. 100••• toe, 1_ aD' 1680 ppm. In each trial .....
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..... fed ill tr..... each member wlthhl a triad recelnq til..... total

.moant of feed but • dlff.rent leTel of maqu..... Du. to fM4 retuIaII.
lbe amoUllt of ration colUlUllled was IlOt coutant from daT to cia,. Low
teed eoDAIDptlOD, howeY.r, wu not uaocIate4 with the ID&IlI&D.. coateat
of the ration.

Methods of chemical analyal. were thoee ncommeDded b, the A. O. A. C.
(1) with ....lit modification. All manpneee determlnaUou were made hi
dupUeat8 and checked for re~tabDltJ with proper attention II... to
blanka and reeoyel'7 ot added manpa....

RuULT8 Al'fD DIBCtf8810K

Table I ahowe the dlgeetibUity of orpnlc matter and proteiD. alul
the amounu of manpnese retained by Individual lambe, In relaUon to
maapneee Intake. Comparlaon of Individual values obtained In tbe eam.e
trial or different trials shown In Table I talls to reveal any effect of
Ingested manganese on the dlpeUblUty of. nutrients tn tbe ration or on
lhe amounts ot nitrogen retained by tbe lambs. The dlg.ttbtllty of both
orpnic matter and protein varied only ,lIgbtly tronl 76 percent In aU
rations. Wide dllferences In urinary nitrogen excretion by lambe on
.ImUar rations In the aame trial. and In different trlall produced varlatlonl
fn percentage of nitrogen retained.

There were conspiCUOU8 trial differences In the amounts and per·
tent~ or mangan~ retained. Theee dUferenceII are brought out In a
comparfson of tbe results obtained 10 trials 1 aod 2 with lambe recelvll1l
raUons containing apprOXimately 30, 300 and 600 ppm of maogao... In
trial 1 lambe retained from 54 to 68 per cent of the mangane18 In raUoDl
wbleb supplied 300 and 600 ppm; In trial 2 tbey retained from 20 to 28
per cent. Llkewlee In trial 3 with lambs receiving manganese at leYel1 of
900, 1%00 and 1500 ppm, manganelle retention ranged from 13 to 34 per cent
of tbe Intake, whUe In trial 4 Ieee tban 12 per cent was retained. Wltbln
the eame trial these retention values wben expresaed .... per day wer.
roulbly proportional to mangaoelle Intake. In contraat to tbese reaults.
Reid and Ward (8) found tbat lactating cows receiving dany from 8U.4
(0 13%6.6 Dl« of manganeee retained a constant amount of approximately
J54.4±9.8 mg. 10 the latter .tudles, bowever, the range of m&D,an..
Intakee .u narrow and tbe amount8 of manganese fed w.re ,mall In pro
portion to body welgbt and total feed lotake.

AJtboqb manpo8H determlaatloJUI were made Npantel, OD allquoteel
NllUpl.. of both feeee and urine, manganeM could Dot be deteetecl even ID
larce tamp.ee of urfne. Dry ubIDg ot samp... of fecel 10 comblnatiOll
with arIDe reeulted In appreciable amounts ot manpneM bel... comblucl
wltb lfUea; eoneequenU" for eomplete recovery of man...... lu tIleR
lomb"ed ampl-. yolaWlsatlOll of .Utea with lIydroODoric acid " ..
ll~.,.. TIle neulta Indicate that, altbough IngNted manplltH • Dot
··x~bJ.., or til. urine, th. ftl'labUity of uerettOll by wa, of the fee.
r'r~u4. Ita 11M witll lam... a nlta-ble ref.renee ••tauce III ealcu1aUq
lbe cl.....bUlt, of ration Batrlenta by. ratio techDle (I) (2).

TIleh .. nothl... ill the !'Walta to ...... tllat m'Dp"", at tbe
,(........... III th.. trIala. Impaln ds.-tioD bl ...... or III.,.... waUl
'jI.,... lIWbaUoD. Altboaab it ma, tntert.... wltb IlOftIIA1 ••ural
:n..·w PrelbDbaarJ ..-11118 to be reported later hay. faUed to IIunr
hat It aD adftI'N .rrect OIl tile reteatloa of caldam &lUI pIaoltpboraJ.

8VJIJUn

fa a of ....... tr1aJa wIt1a ...... • ...._ _ ..p.... . -t. It......... HI UN ad 1IOt .. ., ....



PROCEEDINGS or THE· OKLAHOMA

... ,... to be wttJaoat _fleet Oft protein dl,eltlon, nitrogen retenUOIl
•.U. ,,,lbtJlt, of total mlon nutrlenta.

ne ..... NIaJaed appreciable amounw of manpnflM at aU le~eI.

of IDtab abcn'e 30 ppm ot ration. In dlUerent trials the percentap of
4J...". ........... retained wu neither conltant nor related to Intake.
tArp amOGDta of manpn... were excreted tbrough tbe teces and none was
aeretcd bJ' wa, of the arlne.

LITERATURE CITED

1. AModaUon of Ottlclal Aarlcultural Chemists. 1946. Official and tenta
n •• m.tboa ot a.l,a.s. 8tb edition. Wa.hlngton. D. C.

J. CIU~""'. R.• H. M. CUP".'''', M. L. MeNAl'UllT and E. C. OWy.x. 19CH.
n. UN of cbrolllium lelquloxlde to mea.ure tbe digestibility of carotene
b, .... and co... J. ~rl. SCI.,SI: 179·186.

a. OAU l'P. W. n. and A. H. KI'tu."..u. 1931. A preliminary study of lbe
determluatlr,n of lhe apparent digestibility ot protein by modified
proecdun.. J. A.rl. Rei,. fJ: 66f)-669.

f. OA....I·r. W. D. and L. C. NOliN .... 1937. The essentialness of manganese
for th. nurn,al development of bone. Science H7: 18·19.

I. O.....)~. M. Ie. J .... W. D. O.\I.l.l·P and O. B. RUtlK. 1960. Forage composl·
tlon In relation to phoephorua deficiency In range beet cattle. Proc.
Oklahoma Acad. Sci. •11: 94.

•. NM'H'~ J. A.• W. D. 0.\1.1.1· ... A. IJ. :O-:':'.HUS and A. E. DARLOW. 1951.
Impaired Iruwtb and reproduction or animals ascribed to high manga'
n... Intab. Soc. Exp. 8101. and l\fed. Meet.. Southwest Section.
November 9-10. Stillwater. Oklahoma.

7. Nkl.lttl~. A. fl.• W. D. 0"'.... ·... O. B. RUHH and J. A. NA~l't;. 1951. FeedlDI
and bNt'dlna t..ta with Iheep. awlne and l)E'(>f cattle. Okla. Mlsce1.

.hb. No. MP·II: 42·-&'.

8. RIlla. J. T. and O. M. \V .\all. 1945. Minerai metabolism studies in dairy
taUI.. J. Nutrition .'1.;: 511-596.

•. RA O. 8 .• W. D. (1,\1.1.1 .... J. A. N.\~u:. W. D. CUIPBEI••• and A. E.
D., ow. 1960. "~In. and breeding testa with sheep. swine Bnd beet
• ttl.. Okla. Mtec:el. Pub. No. MP.17:18.36.

LO. 8»UII. S. Eo. N. ~h:.a••.It:on and O. II. EU.IM. 19U. Manganese de
tleleDc, In tbe rabbit. Arch. Blocbem. S: 281.289.

ll. WAL'I1CIUt. L. IC.. O. 8. RC)88 and W. D. GA'.U·P. 1951. The avallabUllY
ot pboepborue In herbale. Prot'. Aaoc. South. Avl. Workers 1: 11.


	p071b
	p072
	p073
	p074a

