






Nutritive Value of Forages as Affected by
Soil and Climatic Differences (Project 430)

Seven-year Summary

F.G. Clary, B.E. Brent, D. Richardson, A.B. Erhart,
E.E. Banbury, F.W. Boren

Effects of environment on the performance of beef steers
in Kansas have been studied since 1962. The experiments, in
three phases, have included seven feedlot trials and one dig-
estion trial.

Phase 1

Four feedlot trials comparing wintering, finishing, and
overall performance of steers fed at Colby, Garden City,
Manhattan and Southeastern Kansas (Mound Valley) Experiment
Stations were reported in the 5lst, 52nd, 53rd, and 54th Live-
Stock Feeder's Day Reports. Wintering gains at Mound Valley
were significantly (P<.05) greater than those at Colby. During
the finishing period, cattle at Garden City outgained (P<.05)
those at Manhattan and Mound Valley. Total gains, (wintering
plus finishing) were greater at Garden City (P<.05) than at
Manhattan and Mound Valley.

Phase 2

In the first phase of the study, ration ingredients were
produced at each station but all cattle were from a common
source. In the second phase, all feed was grown and processed
at the Garden City Experiment Station, so observed differences
should result from factors associated with location alone, not
from feed. The 55th and 56th Livestock Feeder's Day Reports
carried the results. When the feedlot data for both trials
were combined, wintering gains were highest at Colby and lowest
at Mound Valley. Highest finishing gains were at Manhattan,
lowest at Colby. The differences approached statistical sig-
nificance. Wintering plus finishing differences among locations
were not significant.

Phase 3

Recent experiments compared the feeding value of a single
variety of sorghum grain produced in the area of each station,
randomly assigned and self-fed. Sorghum silage was produced
at Manhattan. The rations were made isonitrogenous with a
urea premix (table 1). Feedlot and carcass data are shown in
table 2. Because of animal variability, neither total gains
nor carcass traits differed significantly.
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The apparent digestibility of the four rations was de-
termined in a digestion trial using eight crossbred western
lambs. Results of the digestion trial are shown in table 3.
Since lambs received only the concentrate portion of the
ration, digestion coefficients are quite high. The digest-
ibility of ether extract and crude fiber was significantly
(P<.05) higher for Colby grains than for Mound Valley grains.
Other coefficients were similar.

Table 1. Composition of Premix Used at Indicated
Experiment Stations

Origin of grain Colby Garden City Manhattan Mound Valley

Ground sorghum 64.0 lb. 78.0 lb. 78.0 lb. 72.0
grain, lbs.*

Urea (45% N)* 20.0 6.0 6.0 12.0

Ground limestone, 15.0 15.0 15.0 15.0
lbs.

Vitamin A (10,000 150.0
IU, gm.

150.0 150.0 150.0

Aurofac-10, gm. 380.0 380.0 380.0 380.0

* Varied to make all rations isonitrogenous; premix at 100 lbs./ton of
grain.
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Table 2. Feedlot Results from Phase 3 Trials
Dec. 21, 1968, to April 24, 1969--126 Days

Origin of grain Colby Garden City Manhattan Mound Valley

Steers per lot

Av. initial wt., lb.

AV. final wt., lb.

AV. total gain, lb.

Av. daily gain, lb.

10

793

1082

289

2.30

10

777

1060

283

2.24

10

787

1059

272

2.16

10

775

1038

263

2.08

Feed per lb. gain
Sorghum silage
sorghum grain

Av. hot carcass
wt., lb.

Dressing %, based on
Feedlot wt.

Fat thickness, 12th
rib, in.

Rib eye area, sq. in.

Av. yield grade

Av. carcass grade
Av. choice - - -
Low choice
High good
Av. good - -
Low good

3.3
14.5

647

3.3 3.3 3.3
16.5 17.0 16.3

638 627. 618

59.8 60.5 59.4 59.7

.4 .4 .4 .4

11.26

2.7

11.50 11.49 11.06

2.7 2.6 2.5

3
7

1
3
6

1 1
8 8

-
1 1

- - -
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Table 3. Digestion Coefficients (means) for
Sorghum Grains Used (all-concentrate diet)

Origin of grain Colby Garden City Manhattan Mound Valley

Dry matter 95.01 92.97 93.09 92.31

Gross energy 94.43 92.15 91.84 91.25

Crude protein 88.29 84.32 84.00 85.18

Ether extract* 89.37a 84.72 ab 86.25a b 80.95
b

Crude fiber* 82.95a 69.94a b 71.20
a b

62.32
b

Nitrogen free 97.59 96.44 96.60 96.04
extract

Total digestible 97.27
nutrients

94.83 96.06 94.78

*Means with unlike superscripts differ significantly (P<.05).
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Mineral Content of Feeds Grown at
Various Kansas Locations (Project 430)

F.G. Clary and B.E. Brent

Earlier experiments have shown that cattle may perform
differently at different Kansas locations. Feeds from four
locations (Manhattan, Mound Valley, Colby, and Garden City)
were analyzed for several minerals to see if mineral differ-
ences might be responsible.

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

Data for FS 1a sorghum silage is shown in table 5.

Table 6 shows mineral analyses for two sorghum grain
varieties, and one mixed sample (varieties unknown) taken at
each location. The K.S.U. agronomy department carries out
annual tests on eleven varieties of forage sorghum at four
locations (Garden City, Manhattan, Mound Valley, and Colby).
The results are in table 7.

Using the tables

Such information should help in formulating rations,
because the mineral values are established under Kansas con-
ditions. Crops and feeds vary greatly in water content, so
all water was removed 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. High
moisture grains are about 70% dry matter. Silages are about
35% dry matter, but vary widely. Multiply the percentage of
dry matter by the appropriate mineral level from the table.
For example, the phosphorus content of Pioneer 846 sorghum
grain at Colby is 0.28%. Assume a similar grain were stored
under high moisture conditions (70% dry matter). The level
of phosphorus in the grain, as taken from storage, would be
70% x 0.28 = 0.20%.

Table 8 shows the estimated mineral requirements for
feedlot cattle. From those figures and the feed analysis data,
ration adequacy can be estimated.

All biological measurements 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 much you expect the data to vary.
The average, plus or minus the standard deviation, should in-
clude two-thirds of the observations. The average plus or
minus two standard deviations should include 95%.
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Conclusions

The feed analyses show the variability of feed minerals.
Some of the variation results from location. However, feed
samples taken at the same, or similar locations also vary,
which shows the dangers associated with accepting "book
values". Book values are averages, often of data that vary
widely.

Three minerals, calcium, phosphorus, and sodium chloride
(salt), are routinely added to cattle rations. Comparing re-
quirements with the analyses of Kansas feeds shows why. Sod-
ium is almost absent from most feeds. Most combinations of
feeds meet requirements for magnesium. Manganese and iron
are likely to be deficient on high sorghum-grain diets. Zinc
and copper are likely to be borderline or deficient in most
diets.
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Table 4. Mineral Analysis of Kansas-grown Alfalfa Hay 1

Location % % % % % ppm 2
ppm ppm ppm

Calcium Phosphorus Magnesium Potassium Sodium Manganese Iron Zinc Copper

Colby(2)
3

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

Garden High 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 High 1.62 0.39 0.42 2.06 0.173 47.5 408 48.1 12.5
Valley(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. Number of samples per location
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Table 5. Mineral Analysis of Kansas-grown Sorghum Silage1
(Variety, FS la)

% % % % % ppm 2 ppm ppm ppm

Location Calcium Phosphorus Magnesium Potassium Sodium Manganese Iron Zinc Copper

2. Parts per million. 1 ppm = 0.0001%

1. Dry matter basis

Colby 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

Manhattan 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
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Table 6. Mineral Analysis of Kansas-grown Sorghum Grains1

% % % % % ppm 2
ppm ppm ppm

Location Calcium Phosphorus Magnesium Potassium Sodium Manganese Iron Zinc Copper

Colby 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 --- 19.2 62.9 28.7 10.9
Manhattan 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

Colby
Garden City
Manhattan
Mound Valley

0.014 0.28 0.13 0.35 0.002 17.5 39.4 12.8 5.6
0.016 0.28 0.14 0.35 0.004 18.1 40.9 17.6 5.9
0.023 0.28 0.14 0.30 0.003 11.2 33.1 18.6 4.6
0.011 0.22 0.11 0.28 0.003 15.2 32.6 17.8 4.2

---- Pioneer 846 ----

Colby 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
Manhattan 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

--- RS - 610   ---- 3

- - - - Mixed ----

1. Dry matter basis

2. Parts per million. 1 ppm = 0.0001%

3. Variety
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Table 7. Minerals in Kansas Dryland Sorghum Forages
1

% % % % % ppm2 ppm ppm ppm

Location Calcium Phosphorus Magnesium Potassium Sodium Manganese Iron Zinc Copper

2. Parts per million. 1 ppm = .OOOl%

1. Dry matter basis.

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

1 0

Colby 0.31±.033 0.17±.01 0.17±.03 1.94±.13 0.007±.004 30.7±3.4 143±31 17.0±4.0 4.9±1.9
Garden City 0.25±.03 0.ll±.02 0.20±.03 1.91±.16 0.003±.005 66.5±4.4 210±39 17.5±5.1 22.7±2.3
Manhattan 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±2.9 121±27 46.3±3.4 19.5±1.6



Table 8. Estimated Mineral Requirements
of Feed-lot Catt1e.l

Mineral Requirement

Calcium, %

Phosphorus, %

Magnesium, %

Potassium, %

Sodium, %

Manganese, ppm

Iron, ppm

Zinc, ppm

Copper, ppm

0.4

0.3

0.1

0.5

0.2

30

100

60

10

1
Based on air-dry (.90% dry matter) feed.
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Effects of Winter Nutrition Levels on 
Cow and Calf Performance 

R.R. Schalles, Guy Kiracofe, C.L. Drake and C.N. Reves 

Cow and calf performance under four winter-nutrition levels 
was compared using 34 cows the first year and 87 cows the second 
year. Cows were maintained on the same nutrition treatment both 
years with additional cows added the second year, Cows ranged 
from less than 2 to 11 years of age. Average calving date was 
early April. A total of 95 calves were included during the two 
years. Calves were weighed within 24 hours after birth and at 
monthly intervals from June to November. Cows were weighed each 
month. All cows were graded and calves were weaned and graded 
at the November weighing. 

Winter rations consisted of: (Group 1) 3 lbs. alfalfa hay, 
3 lbs, cracked sorghum grain, 1 1/2 lb. soybean meal; (Group 2) 
3 lbs. alfalfa hay, 3 lbs. cracked sorghum grain; (Group 3) 3 
lbs. alfalfa hay, 1 1/2 lb. soybean meal; (Group 4) 3 lbs. 
alfalfa hay, Each group of cows was wintered and summered in 
approximately 300 acres of native pasture. 

Results and Discussion 

Average November weight of cows 2 years old or less was 
802 lbs.; 3-year-olds, 938 lbs.; and over 3-year-olds, 1046 
lbs. Weights of 2-year-old cows varied little until after 
the cows calved. Heifers receiving only 3 lbs. of alfalfa 
hay weighed 83 lbs. less than those receiving 3 lbs. of 
alfalfa, 3 lbs. sorghum grain, and 1 1/2 lbs. soybean meal; 
and about 45 lbs. less than the other two groups. The diff- 
erence was maintained throughout the remainder of the year. 
The same difference was seen in the 3-year-olds from November 
until the following summer when all groups reached quite sim- 
ilar weights. There was no significant difference in weights 
of cows over 3 years old, regardless of nutrition level. 

Weight of calves differed most between those with 2- or 
3-year-old mothers. Two-year-old cows on the highest level 
of nutrition (Group 1) produced the heaviest calves. Cows 
3 years old wintered on 3 lbs. alfalfa hay and 1 1/2 lbs. 
soybean meal produced lighter calves than 3-year-old cows 
on the other nutrition levels. 

Cows receiving only 3 lbs. alfalfa hay raised fewer calves, 
and required more services to conceive. Two-year-old cows had 
lower percentage calf crops than other age groups, with cows 
over 3 years having highest percentage calf crops. 

Adding 3 lbs. of sorghum grain to the ration was superior 
to adding 1 1/2 lbs. soybean meal, basdd on calf weights and 









Using Simmental Bulls on Hereford Cows 

Miles McKee, Robert R. Schalles and Keith O.   Zoellner 

Fourteen registered Hereford cows in the Kansas State 
University purebred teaching herd were mated artificially to 
the Simmental bull Capitaine #1236 in November and December, 
1968. The 23 ampules of semen available were used on the 
first 23 Hereford cows to show estrus following November 20, 
1968. Of cows inseminated, six calved as two-year olds, two 
as three-year olds, one at four years, two at five years, one 
at eight, and two at ten years of age. The two that calved 
at five years of age were sold prior to calving. Both calved 
unassisted but one calf was dead at birth. Only three of the 
remaining 12 cows calved unassisted. Some of those assisted 
might have calved unassisted. Early results indicated assist- 
ance was good management, as soon as it appeared to be needed. 

Nine of the fourteen calves dropped would be considered 
representative of a normal range in Hereford color patterns 
and shade of red except for considerable white on the legs. 
Two would be considered red necks. Five had extra patches 
of white on their bodies. 

Five of the fourteen calves were born dead or died short- 
ly after birth. Three had fetal heart beats at birth and one 
breathed for about 15 minutes. One cow became partially par- 
alyzed during calving. Another cow developed peritonitis and 
died 36 hours after delivering a dead calf. 

Eight of the Simmental calves, five heifers and three bulls, 
have been grown at the University. Their mothers were wintered 
on dry bluestem pasture with supplemental protein cubes and 
alfalfa hay. The calves have not received creep feed. They 
were weighed March 7, 1970, after being held all day off feed 
and water. 

The calves will be weaned about May 15. The heifers will 
be grown and developed with the purebred heifers at the Univer- 
sity. Performance data, yearling weights, and 18-month weights 
will be collected. The heifers will be bred and kept in the 
University herd for further studies. The bulls will go on a 
140-day post-weaning gain test for performance data. We plan 
to use the bulls in a breeding-experiment to study use of 
crossbred bulls. 

Information on the twelve cows that calved at the Univer- 
sity is summarized in table 19. 

All calves were sired by one bull. The two year old 
heifers inseminated were small, not well grown. Reports from 
other Simmental x Hereford crossbreeding programs indicate 
that sire and size of dam influence ease of calving. 





























All varieties were harvested November 16-19, 1969. Yield 
data are in table 27. The field loss was caculated by difference 
between actual grain harvested by combine and yield calculated 
by hand harvesting heads from 6 plots, per variety. 

Results and Discussion 

There were no significant differences in yield among the four 
varieties of sorghum grain. We did notice the Funk's G-766W was 
3 to 4 inches taller, and lodged more at harvest time than the 
red varieties. Proximate analysis of the four sorghum varieties 
are presented in table 28. 

Digestion coefficients did not differ significantly. When 
the cattle first started on feed, a difference in palatibility of 
varieties was noticed in both the feedlot and digestion trials. 
Less ACCO R-109 was consumed the first few days but after 7 days 
consumption was the same for all varieties. 











The annual K.S.U. Swine Industry Day 
will be Thursday, October 1, 1970 at Weber 
Hall. Visitors are welcome at the swine 
research farm at any time. Groups will 
learn more by making arrangements in ad- 
vance. 






