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Rumen Bacteria and Sulfur

m All rumen bacteria require S
® Not all rumen bacteria can utilize inorganic S

® About 0.2% S required to maintain normal
rumen digestion
® Maximizing bacterial protein synthesis
Synchrony of carbon, nifrogen and energy
»15:1to 12:1 N:S ratio (in bacteria protein)
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TABLE 5.1 .

Magnesium Regquirement for Various Species™

Spoecies Purpose Reqguircment Reforence
Chickens Leghom-type 0—6 wks QO06% MNRC (1984D)
Leghom-type 14—20 wks 0.04% NRC (1984b)
Leghom-type laying 0.05% NRC (1984b)
Leghom-type bresding OOS5% NRC (1984b)
Baroilers O0—8 wis O O6Fo NRC (1984b)
Japancse quail Al ciasses .03 -0.05% NRC (1984D)
Turkeys Al classes Q.06 NRC (1984b)
Beei cattle All classes (a0 DY MROC (1952a)
Dairy cattle Lactating 0. 20% NRC (I98%9a)
Sheco All classes 0.12-0.18% NRC (1985b)
Hoises Adl classes 0o 137 PIIRAT (1 UTRETHEY)
Swrime Adl classes 0. 035 MR (1B )
Mink All classes L MNRC (1982Za)
Fish Channel catfish ra5e MNRC (1983)
Rabbits ® Growsing 0030029 NRC (19775)
Cats Growing 0. 4% NRC (1986)
Dogs All classes o.04% NRC (1985a)
Rats Adl classes 0.04% NRLC (1978a)
Mice Growing 0.05% MNEC (1978a)
Guinca pigs Grosvimg, 0. 10—-0.3% MNRC (1978a]
MNMonmhuman primates All classes o155 NRC (1978b
Humans Children 40— 170 me/day RDA (1989)
W oamen 280355 mEglday
Men

1 7T0—350 mgiday

RDA (1L989)
RDA (1989)

“Exprzsscd as por unit anamal fecd cither om w&d_[wmmgﬁﬁﬁymmr}wdw basis {(se
Tabile 1) Human requiremons cxpiossed as mg day.
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[able 1. _Hi_gezal_gnntelt_nf Milk.

s _ Human  Bovine  Ovine Swine
Potassium (%) 055 150 .19 e
Calcium (%) .033 125 .19 7!
Chlorine (%) 043 . 103 14 il
Phosphorus (%) 015 .096 15 12
Sodium (%) 015 .058 — .036
Magnesium (%) .004 .012 -- .014

Sulfur (%) 014 .030 e —
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Ol Hlaes

species and Class

Reguirements as
% of Diet Dry MatteXr

:,-t o« L e e 3 L= { f—L
Beeaef Cattle [(MRC — 1934 eB5: S o T
T SR S SR L B e il e
Dairy Cattle (MRC — 1938}
Lactating . cows -9 — 1.0
otherx - 565
Horses (NRC — 1989)
Pregnant mares -e35 — =38
Lactating mares a33 — .42
Wworking horses «ae3T7T — 43
GCrowing hoxrses - 30
Sheep {'.IFI'RC - 1985]- [ PROAP - e L x" e - S0 — -80
Poultry (NRC — 1984)
Chickens
Broilers 0 — 2 wks - & 0O
Broilers 3 — 6 wks -k
Broilers 6 — 8 wks - 30
Layers or Breeding - 32
Turkeyvs
Growing (decreases with age) - T — .4
Breeding Hens -5
Swine (NRC — 1988)
Growing (1 — 5 kg) - 30
Growing 5 — 10 -2B8
Growing 10 — 20 -26
GCrowing 20 — S50 -
Srowing 50 — 110 —
Breeding and Lactating -20 F =
Humans (NMRC — 1983)
Mirnimuam 1,600 to 2,000 mg/da
For hypertension 3,500 mg/day
L.actation added

500 mg./day

2
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* Most common nutrient deficiency
in the world.

* Functions
* Oxygen transport via hemoglobin
* Thus, necessary for ATP production!
* Essential component of many enzymes
* Immune function
* Brain function

* |ron deficiency/toxicity thought to
slow mental development in kids.

Heme, the iron-containing
portion of hemoglobin
and myoglobin

< q
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G L

Iron Requirement for Various Species’

Species Purpose Requirement Reference
Chickens Lzghom-type 0-6 wks R0 mg/kg NRC (1984b)
Leghom-type 6—20 wks 60 mg/kg NRC (1984b)
Leghom-type laying 50 mg/kg NRC (1984b)
Leghom-type breeding 60 me'kg NRC (1984b)
Broilers all classes 80 mg/kg NRC (1984b)
Japanese quail All classes 60-100 mg/kg NRC (1984b)
Turkeys All classes 50-R0 mg/kg NRC (1984b)
Beef cartle All classes 50 mg/kg NRC (1984a)
Dairy cattle All classes 50 mg/kg NRC (1989a)
Sheep All classes 30-50 mg/kg NRC (1985b)
Horses All classes 40-50 mg/kg NRC (1989)
Swine Growing 40-100 mg/kg NRC (1988)
Breeding, lactating 80 mg/kg NRC (1988)
Fish Red sea bream 150 mg/kg NRC (1981a)
Cats Growing 80 mg/kg NRC (1986)
Rats All classes 35 mg/kg NRC (1978a)
Mice All classes 25 mg/kg NRC (1978a)
Humans Adults, male 10 mg/day RDA (1989)
Adults, female 10-15 mg/day RDA (1989)
Adults, pregnant 30 mg/day RDA (1989)

‘E:pu-edupetnﬂmiual(eedeiﬁuonn-fed(mmnaelym&y—m)uayhﬁ(mw;q :‘
Tahle 1V Human renuiremente exnressed as me/day.



Zinc (Zn)
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Table 1.1 Symptoms of Zn deficiency

Symptoms ol Species
Reduced growth and develc_:pment All sﬁecies
Skin lesions (Parakeratosis) IAll species
Skeletal defects [l species (esp Birds)
Reproductive and congenital defects|All species (Male and Female)
Immune defects All species
Excessive salivation Sheep




Copper



)N OV IR A
Cu++(coppric) , Cu+(copprous) °

“ ++ o

Al e (D)) sl Cu

) e 4 I8 s 5148 Ul e 50 Anemia ) oS sla Gely o
S e 0aliul (i e () sie

AR Gu Y 80mg s Al il Sq e

A ) e 5 it (e e (5l ) en LA 5 ead al gia o 3l Ul s o
Al e 3 A G2 ) aal g

Q\J}JQJYWoﬁﬂjﬂAoé\ﬁ&U\ﬁdg (w&ﬂé)o)\i\\o



( NRC ) e i 5 Jea3 culld 5i€) aa .

ppm . Jexi =33 ppm ks«
Sheep 25 5-6 ¢
Cattle 100 4-10 -
Swine 250 3—6 °
Horse 3800 9
Chicken 300 3—6 o
Turkeys 300 4—6 o

Rats 1000 1-10 -



