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Earlier experinents have shown that cattle nmay perform
differently at different Kansas | ocations. Feeds from four
| ocati ons (Manhattan, Mund Valley, Colby, and Garden Cty)
were anal yzed for several mnerals to see if mneral differ-
ences m ght be responsible.

Table 4 shows the results for alfalfa hay. Sanpl es
were taken at random and no attenpt was made to choose part-
icular varieties.

Data for FS la sorghum silage is shown in table 5.

Table 6 shows mneral analyses for two sorghum grain
varieties, and one m xed sanple (varieties unknown) taken at
each | ocati on. The K S.U. agronony departnent carries out
annual tests on eleven varieties of forage sorghum at four
| ocations (Garden City, Manhattan, Mund Valley, and Col by).
The results are in table 7.

Usi ng the tables

Such information should help in fornulating rations,
because the mneral values are established under Kansas con-
di tions. Crops and feeds vary greatly in water content, so
all water was renoved before analyses. To apply the data to
specific feeds, dry matter content of the feeds is needed.
Grains stored in bins are usually about 87% dry matter. H gh
noi sture grains are about 70% dry matter. Si | ages are about
35% dry matter, but vary wi dely. Mul tiply the percentage of
dry matter by the appropriate mneral |evel from the table.
For exanple, the phosphorus content of Pioneer 846 sorghum
grain at Colby is 0.28% Assune a simlar grain were stored
under high noisture conditions (70% dry matter). The | evel
of phosphorus in the grain, as taken from storage, would be
70% x 0.28 = 0.20%

Table 8 shows the estimated mineral requirenents for
feedl ot cattle. From those figures and the feed anal ysis data,
rati on adequacy can be estinated.

Al'l biological measurenments are subject to variability.
Table 7 gives averages * "standard deviation" to account
for such variability. The standard deviation is a mathematical
way of expressing how nuch you expect the data to vary.
The average, plus or mnus the standard deviation, should in-
clude two-thirds of the observations. The average plus or
m nus two standard deviations should include 95%



Concl usi ons

The feed anal yses show the variability of feed mnerals
Sone of the variation results from | ocation. However, feed
sanpl es taken at the sane, or simlar |ocations also vary,
whi ch shows the dangers associated with accepting "book
val ues". Book val ues are averages, often of data that vary

wi del y.

Three mnerals, calcium phosphorus, and sodium chloride
(salt), are routinely added to cattle rations. Conparing re-
guirenments with the anal yses of Kansas feeds shows why. Sod-
iumis alnost absent from nost feeds. Most conbi nations of
feeds neet requirenents for nagnesium Manganese and iron
are likely to be deficient on high sorghumgrain diets. Zi nc
and copper are likely to be borderline or deficient in nost

di ets.



Tabl e 4. M neral Analysis of Kansas-grown Alfalfa Hay 1

Locat i on % % % % % ppm? ppm  ppm  ppm

Cal ci um Phosphorus Magnesi um Potassi um Sodi um Manganese Iron Zinc Copper

3

Col by( 2) High 1.55 0.25 0.23 3.16 0.164 46. 8 432 19.9 11.0
Low 1.02 0.25 0.20 3.10 0.144 45.2 256 18. 7 8.3

Ave. 1.29 0.25 0.22 3.13 0.154 46.0 346 19.3 9.6

Gar den H gh 1.80 0.31 0.35 3.04 0.075 44. 4 685 21.0 15.2
City(3) Low 1.33 0.17 0.27 1.84 0.021 35.0 166 18. 3 9.9
Ave. 1.64 0.25 0.30 2.25 0. 040 40.7 346 19.9 12.3

Manhattan High 1.73 0.34 0.33 1.93 0.042 47.6 474 25.6 14.3
(3) Low 1.53 0.18 0.21 1.23 0.018 39.9 124 22.3 11.8

Ave. 1.63 0.26 0.28 1. 67 0.031 42.8 275 23.9 12. 8

Mound H gh 1.62 0.39 0.42 2.06 0.173 47.5 408 48.1 12.5
Val | ey(4) LOW 1.33 0.26 0.27 1.65 0.081 38.7 138 35.8 10. 4
Ave. 1. 46 0.32 0.35 1.87 0. 133 42. 4 247 42.0 11.7

1. Dry matter basis
2. Parts per million 1 ppm = 0.0001%
3. Nunber of sanples per location



Table 5. Mneral Analysis of

Kansas- grown Sorghum Sil age?!

(Variety, FS lNa)
% % % % % ppm’ ppm  ppm  ppm

Locati on Cal cium Phosphorus Magnesium Potassium Sodium Manganese Iron Zinc Copper
Col by 0.21 0.18 0.18 1.29 0.013 47.5 487 27.9 13.1
Garden City 0. 36 0.19 0.25 1.46 0.012 75.2 724 19.8 19.2
Manhat t an 0.25 0.15 0.15 1.54 0. 010 43.6 159 24.0 13.1
Mound Valley 0.43 0.23 0.34 1.24 0.016 58.2 210 46. 8 7.3
1. Dry matter basis

2. Parts per mllion. 1 ppm = 0.0001%



Tabl e 6. M neral Analysis of Kansas-grown Sorghum G ainst

| % % % n o % ppm°  ppm ppm  ppm

Locati on Cal ci um Phosphorus Magnesium Potassium Sodium Manganese Iron Zinc Copper
- RS- 610 3 ----
Col by 0.014 0.42 0.19 0. 49 0. 006 19.0 60.6 19.6 6.6
Garden City 0.018 0. 37 0.20 0.50 T 19.2 62.9 28.7 10.9
Manhat t an 0. 029 0.55 0.25 0.62 0. 005 18.9 72.1 35.6 6.7
Mound Valley 0.026 0. 49 0.23 0.58 0. 007 18.3 77.0 41.1 6.5
---- Pioneer 846 ----
Col by 0.014 0.28 0.13 0.35 0. 002 17.5 39.4 12.8 5.6
Garden City 0.016 0.28 0.14 0.35 0. 004 18.1 40.9 17.6 5.9
Manhat t an 0.023 0.28 0.14 0.30 0.003 11.2 33.1 18.6 4.6
Mound Valley 0.011 0.22 0.11 0.28 0. 003 15.2 32.6 17.8 4.2
---- Mxed ----

Col by 0. 019 0.30 0.14 0.36 0. 030 12.2 92.7 6.8 3.4
Garden City 0. 022 0.32 0.15 0.36 0.012 15.8 91.4 7.7 4.0
Manhat t an 0. 054 0.48 0.20 0. 45 0. 006 14.0 85.9 17.4 5.5
Mound Valley 0.019 0.42 0.15 0.32 0.003 10. 3 38.7 8.5 3.4

1. Dry matter basis
2. Parts per mllion. 1 ppm = 0.0001%
3. Variety



Table 7. M neral s in Kansas Dryland Sorghum Forages1

% % % % % ppnf ppm  ppm ppm
Locati on Cal ci um Phosphorus Magnesi um Potassium Sodi um Manganese [ron Zinc Copper
Col by 0.31+.03% 0.17+.01 0.17+.03 1.94+.13 0.007+.004 30.7+3.4 143+31 17.0+4.0 4.941.9
Garden City 0.25+ 03 0.11%.02 0. 20%. 03 1.91+.16  0.003+.005 66.5+4.4 210+39 17.5+5.1 22.742.3
Manhat t an 0.23+.02 0.12+.01 0.18+.02 1.50%. 10 0.003+. 003 33.6+2.8 135+25  18.6%3.2 6.1+1.5
Mound Valley 0.23+.02 0.15+.01 0.22+.02 0.86+.13  0.017+.003 29.0+2.9 121427 46.3%3.4 19.5+1.6

1. Dry matter basis.
2. Parts per million. 1 ppm=.000 %

3. Average + standard deviation. Two thirds of the values under these conditions can be expected to fall
within 1 standard deviation. For exanple, at Colby, two thirds of the values for calcium should
fall within 0.31%.03, or between 0.28% and 0.34%
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Tabl e 8. Esti mat ed

M neral Requirenents

of Feed-lot Cattle.|l

M ner al Requi r enent
Calcium % 0.4
Phosphorus, % 0.3
Magnesi um % 0.1

Pot assi um % 0.5

Sodi um % 0.2
Manganese, ppm 30

I ron, ppm 100

Zinc, ppm 60
Copper, ppm 10

'Based on air-dry (.90% dry

matter) feed.
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