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Effect of Rations on Trace Elements Concentration
in the Body of Dairy Cattle

Shinichi KUME

Kyushu National Agricultural Experiment Station

The objective of this study was to clarify the effect of trace elements level in
rations on the trace elements status of Holstein cattle. Zn, Cu, Se and Co intake by
the cattle fed mainly roughage in this study was marginally inadequate, since most of
those content in roughage was below dietary requirement for dairy cattle (NRCQC).
It seems likely that Cu and Se deficiency in the cattle may occur after long periods of
feeding low those diets, since those concentration in the liver and blood was decreased
with the decreased dietary those level. Also, there may be the possibility of a border-
line Zn deficiency for the cattle fed rations of low Zn contents as roughage, because
Zn concentration in the liver of the cattle fed low Zn diets was lower than for the
cattle fed mainly concentrate. Furthermore, there may be the possibility of the
simultaneous occurrence of Zn, Cu and Se deficiency for the cattle fed mainly rough-
age, since the correlation among those elements in the liver was significant. However,
most of dietary trace elements seems to be excreted in the feces, since those con-
centration in the feces was increased with the increase in dietary those level. There-

fore, further study should be provided for much needed refinement in requirement
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and tolerance level which will allow for more effective mineral supplementation of

dairy cattle.
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Table 1. Trace elements concentration in feed obtained from Kyushu Natl. Agric. Exp. Stn.
(ppm on dry matter basis)

Feed Number  pe Zn Cu Mn Se Mo Co
of samples
Concentrate 4 1900 51 11.1 40 0.16  0.62 0.16
Beet pulp 2 487 19 9.2 56 0.14 0.80 0.08
Italian ryegrass (hay) 2 474 29 4.2 84 0.03 0.84 0.13
Italian ryegrass = 2 1618 24 5.1 121 0.02  1.00 0.16
(low moisture silage)

Tall oatgrass (hay) 2 70 14 1.7 94 0.02 0.65 0.04
Requirement (NRC)?) 50 40 10 40 0.10  — 0.10
1) Mean of samples 2) Recommended nutrient contents of rations for dairy cattle


Administrator
長方形


[(MEXEMES F15E 1984]

BAEE L Y bEWEEZR L, —F, Zn, Cu RO Se i&oWTiE, BLAREHIBEREL Y
t%wﬁéﬁbtﬂ,ﬂ@ﬂfﬁ%ﬁ%ﬂTﬁbokoMMiEﬁ%io%Ubéﬁﬂw%ﬁ
RIEIC &, B O Mo B2 6 ppm L E CIIHEOREDE FANH D LEZX LA TV S
H5 R O Mo JREEWE 1 ppm AT OEWETH - 7z, £ B o Co WEER, £ — by
Teh—nFd— 7T ABEREL Y bEWEEZR L,

PLEDZ L b, METHES RIFENC L - T—E TRV L0 bh, KICHEREE
TEZL TWB4 T, Zn, Cu KU Se DARZET 2A[REME O H 2 Z LRI NS, £/, Co
oWT AR CERBUTOENA SN Z bbb, HERHCE > TIE CoBRRT 52
LbEIOLND,

—75, [FER RV REARAN OB RR > ORIRUIZE 26 bFbh /2w, L4 OMEST

FRBEHEEICROICDITE, 5w 55O OMBETHEOBENEL EHEICIEEL,
>%®&$ELTW6&%i6htﬁ$Komrm,i*?wﬂmmmtgmgofgﬁggﬁ
T ENRBEEEZ RS,

2. HAENOBEITHR ORERE

YT WES EERATOFBRRE,» S, EIA WASROEFFRCKBIL, 20 b6 Ok
DEWMEER 2R LIz, RTAHD L Hic, EIATHEREAC, BEFESFEBEREC,
FWHFEE OPEOBITHREL Wb D TH S,

HAENOMRTERORIRIEE HIET 5L Uik, JFIRR QUMLK Of R SR I 0 B
CHAEh T3 D™ Sy Wi OFFIRE CIIEO Cu RO Se WEE, WA LIEE S
DEHF LV LENMEE R L2 &6 (£33 ), Cu KU Se BE 0EW MR 4 %

Table 2. Feed intake of Holstein cows kept at Kyushu Natl.
Agric. Exp. Stn,

Feed intake (kg/day)

Feed

Dry Lactating  Fattening
Concentrate 1 46V 10-14
Beet pulp _— 1-2
Italian ryegrass (hay) ad libitum®  ad libitum —
Italian ryegrass ad libitum  ad libitum —

(low moisture silage)

Tall oatgrass (hay) —_— —_ 2.3-5.5

1) Range of feed intake.
2) Dry and lactating cows were fed 7~ 10 kg Italian ryegrass on
a dry matter basis
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Table 3. Trace elements concentration in liver, blood and feces of Holstein cows kept at Kyushu
Natl. Agric. Exp. Stn. (ppm on dry matter basis)

Dry Lactating Fattening

Number of samples 6 4 4
.............................. Liver...............................

Fe 1396 + 137091 391 £ 233% 2491259

Zn 160 + 30% 242 + 969 214 + 829

Cu 20 £27% 76 + 682> 9 112+ 16"

Mn 11.2+1.6% 11.4 %259 11.2+1.29

Se 0.67 +0.149 1.15+0.20% 1.36 + 0.03%

Mo 477+ 0429 454+ 0479 4.51+0479

Co 0.15 % 0.089 0.20 £+ 0.08 0.12 +0.029
'"""""""""""""f"BlOOd ...............................

Fe 2314 + 106% 2045 + 2019 2339 + 1362 D)

Zn 104 +2.09 10.1 £ 0.49 11.9 £ 4.49

Cu 3.8+1.1% 6.3+ 1.0 5.6%1.07

Mn 0.19 £ 0.03® 0.20+0.07% 0.23 + 0.06¥

Se 0.31%0.07? 0.47 + 0.09» 0.58 +0.07?

Mo 0.11 £0.02% 0.10%0.019 0.12%0.019

Co 0.014 = 0.001% 0.014 + 0.003% 0.015 + 0.0039
.............................. FECES « « ¢+ ¢ v ot v o v v ot m o vt vt e

Fe 2631 + 7479 1714 + 5069 2683 + 868%

Zn 65+ 112 89 + 19%) 131+ 179

Cu 18 + 59 23 + 429 29 + 6

Mn 276 512 289 + 642:0) 201 + 389

Se 0.11 +0.029 0.25 +0.08 0.21 £0.01?

Mo 1.47 £0.169 142+0212 1.42 +0.149

Co 0.35 £ 0.209 0.47 £ 0.209 0.51 £ 0.099

a, band c: Values in the same line with different superscripts are significantly different (p < 0.05)

1) Mean = S. D.
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fAFLIZEE In BB L ETEVIARVWETY, RETAARBENHS Z LB HEENS,
F7e, I L IBRIER O KESIES A RIS Sh 5 2 LB TVWB S, Zn, Cu
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BiRLTC,

Table 4. Trace elements concentration in liver of Holstein cattle kept at Kyushu Natl. Agric. Exp.
Stn. (ppm on dry matter basis )

Newborn calf Cow
Number of samples 2 14

Fe 212+ 259V 781 + 1023
Zn 476 + 141 199 £ 73
Cu 228%5 62 %56
Mn ) 466*1.17 11.2%£1.65
Se 1.50£0.34 1.00 £ 0.34
Mo 3.34£0.68 4.63 £ 0.40
Co 0.06 £ 0.01 0.16 £ 0.07

1) Mean + S, D.

AT OFRICER L BEoo L, ERPICREL VIR ERE L TR E~BITL D
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bOTHHH, 20T &id, PR TIRIEFEHEHERBEIC L > THRRNOMETTHRBE ¢+ —EIC
& LT IHREBENTVWE D, FIETETRELZOBENESCTBTWinE &Rl
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(r=0.61%) B Cu—Se (7 =0.80*) T Y, *EERTHE Zn—Cu(r=0.65%),
Zn—S8Se (r=0.54*) WX Cu—Se(7r=0.66*) ThH o7,

W NEEEFICK W T Cu—Se I 1 B /KETCTENE BEREENRELN I L6, Culk
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WIENE BieflnfFohizz &b, Culk Se DRZRICMAT Zn ORE bRIKFHCREET 5
R DD B Z LA S h B,

4.
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