
Table 10. Hours of labor used by feeding periods. heifer calves fed a liberal grafa 

Number of head in the lot 

Periods 20 

I. Hay and limited grain in dry lot (4 
weeks) 

(l) Hay feeding ..... .........• •.. . .......•..• !.51 
(4) Grain feeding . ...... ...... .... 1.43 
(9) Bedding . ... . .35 

(12) Watering and observation .72 
(14) Care and treatment of sick ani-

mals ... ........ .. ..... ...... ........ . . ..... .... .12 
(18) Feed grinding (5 lbs. per head 

per day) ...................................... ............. .31 
(23) Miscellaneous jobs ........ - ·····- .30 

40 

1.69 
1.67 

.68 

.72 

.12 

.62 

.46 

Total per week 4.74 5.96 
Total for 4 weeks 18.96 23.84 

II. Full feed of silage. limited grain. 
and bay (1 0 weeks) 

(2) Hay feeding .94 1.12 
(4) Grain feeding ····-··············-··-··· 1.43 1.67 
(7) Silage feeding .... ..... •. 2.52 3.39 
(9) Bedding .35 .68 

(12) Watering and observation .72 .72 
{14) Care and treatment of sick ani-

mals ... ... . .12 .12 
(18) Feed grinding (5 lbs. per head 

per day) ........ ..... .. .. ...... .31 .62 
(23) Miscellaneous jobs ..... ..... .30 .46 

Total per week 
Total for 10 weeks 

lll. Full feed of grain with bay in dry 
lot (24 weeks) 

(2) Hay feeding 
(5) Grain feeding 

(13) Wa:ering and observation 
(14) Care and trea:ment of sick ani

mals 
(20) Feed grinding (IS lbs. per head 

per day) 
(23) Miscellaneous jobs 

6.69 
66.90 

.94 
1.44 

.54 

.12 

.92 

.30 

8.78 
87.80 

1.12 
2.38 

.54 

.12 

1.85 
.46 

60 80 100 

hours per week 

1.86 
1.90 
1.01 
.72 

.12 

.92 

.62 

2.04 
2.14 
1.34 
.72 

.12 

1.23 
.78 

7.15 8.37 
28.60 33.48 

1.29 1.4 7 
1.90 2.14 
4.25 5.12 
1.01 1.34 
.72 .72 

.12 .12 

.92 1.23 

.62 .78 

10.83 
108.30 

1.29 
3.33 

.54 

.12 

2.77 
.62 

12.92 
129.20 

1.47 
4.27 

.54 

.12 

3.70 
.78 

2.21 
2.37 
1.67 
.72 

.12 

!.54 
.94 

2.38 
2.60 
2.00 
.72 

.12 

9.57 10.77 
38.28 43.08 

1.64 1.81 
2.37 2.60 
5.98 6.84 
1.67 2.00 
.72 .72 

.12 .12 

!.54 
.94 

14.98 
149.80 

!.64 
5.21 

.54 

.12 

4.62 
.94 

Total per week 4.26 6.47 8.67 10.88 13.07 
Total for 24 weeks 

Manure disposal (38 weeks) 
(21) Total per week in lot 

Total for 38-week period 
Buying and selling 

Total for year 

Total labor for 38-week period . 
Total labor per head 

102.24 155.28 208.08 261.12 313.68 

1.03 1.18 1.32 1.47 1.61 
39.14 44.84 50.16 55.86 61.18 

15.00 15.00 15.00 15.00 15.00 

242.24 326.76 410.14 494.66 577.94 
12.11 8.17 6.84 6.18 5.78 
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Beef from Grasslands 
P. M. Burson, A. L. Harvey, and A. R. Schmid 1 

FoRAGES, PARTICULARLY PASTURE, are the most impor
tant crops grown on many Minnesota livestock farms. These ar e 
the crops around which a land-use program must be developed. 
The kinds of pasture and forage included in a land-use program 
will be determined by th e type of soil, the slope of the land, and 
the amount of erosion . 

as corn and at .the same time maintain 
fer tility and control erosion. Low-pro
ducing pastures and for ages result from 
poor land use, inadequate fer tilization, 
poor grazing managemen t, poor seed 
ing mixtures, stand failures, improper
ly made gr ass silage and h ay, and im
proper use by livestock. 

Recognition of these problems and a 
desire to improve the production and 
u se of pastures and forage for b eef pro
duction led to the Beef Cattle-Gr assland 
project. 

This project is located at the Agricul
tural Experiment Station at Rosemount. 

It was established in 1951 and is di
rected by a committee of thr ee repre
senting the Departments of Soils, Ani
mal Husbandry, and Agronomy. Other 
depar tments are called in to advise the 
committee on specific pr oblems. 

The project is financed by the Min
nesota Agr icultural E xperiment Station 
and 26 donors from related commercial 
groups who are interested in sound land 
use and livestock production programs. 

P M. Bur~on. professor, Department of Soils; A . L. Harvey, professor, Department of 
I Husbandry; and A. R. Schmid, associate professor, Department of Agronomy and Plant 

authors wish to express their appreciation to the feed, fertilizer, packing, pharma
and seed indus tries and the many individual donors for grants-in-aid, matenals, and 

ack nowledg ment is made to D . A . Williams, Stanley Folsum, and N. K. Carnes, 
lt.\IIY110ry Committee, who represented various industries and to C. 0 . Rost, professor emeri

Dt-partment, who assisted in the original organization of the project. 
authors are indebted to 0. E. Kolari and J. C. Meiske, Animal Hu~bandry Department, 

lnasslsta nce in the managemen t of the livestock, and to J. R. Neetzel, Forestry, who 
the p lanning and construction of the pasture and pen fences. 
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experimental pastures have soil 
that are typical of the per

pastures in the beef cattle graz
areas of Minnesota. The land is roll
and subject to severe erosion. This 

bad eroded severely before the 
of Minnesota acquired it. 

depressional areas and the draws 
darker colored soils than the roll

areas and are made up of soil erod-
trom the slopes. 

1'he soil types are predominantly 
Qltr8Jlder and Port Byron silt loams. 

Ostrander series is well drained 
,.n colored prairie soil developed fro~ 
)l*.n or clay-loam subsoils. It is leached 

considerable depth and needs lim
to grow pasture legume crops suc

~Jiy. The Port Byron series is 
except that it was developed 
loess deposits with a silt-loam 

Three pasture layouts and areas are 
,Jved in this study. They are as fol-

Forty acres for extensive pasture 
including liming, fertilization, 

'-OVation, seeding, grazing manage
and use by beef cattle. This area 

divided into five pastures, each 7.5 
They were arranged so that each 
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pasture was similar in soil type, range 
of slope, and degree of erosion. 

The pastures are called A, B, C, D, 
and E. 

One-half of each pasture was fer
tilized and limed according to the soil 
test and one-half was left unfertilized. 
One pasture was renovated each year 
in the rotation of 1 year renovation and 
4 years of pasture. If the legume stand 
remained satisfactory after 4 years of 
grazing, renovation was delayed 1 or 
more years. 

2. Thirteen acres. divided into eight 
pastures of 1.6 acres each (called G 1 
to G8) in 1956, to compare the use of 
manure, nitrogen fertilizer, and renova
tion. 

3. Four acres, divided into two pas
tures of 2.0 acres each and designated 
F1 and F2. These pastures were grazed 
as extra pastures and were used to ad
just the grazing pressure on the pas
tures in the regular experiments. 

Pastures A, D, E, F, and G are in the 
Ostrander and Port Byron soils series. 
Pastures B and C are mainly Bold
Very-Fine-Sandy-Loam associated with 
the Ostrander and Port Byron silt loam. 

In addition to the three pasture 
studies, in 1952, pilot plots were estab
lished which included the seeding of 
nine pasture mixtures. The plots were 
limed, and phosphate and potash fer
tilizers were applied at different rates 
per acre. The purpose was to study the 
response of the different mixtures in 
terms of yield, protein content, and 
botanical composition. 

SOIL FERTILITY NEEDS 

In the summer of 1951, soil samples 
were tested to determine the liming 
and fertilizer needs. On the basis of 
these tests all pastures were limed at 
the rate of 3 tons of dolomitic lime
stone per acre. The average pH was 
about 5.5, ranging from 5.2 to 6.6. In 
the summer of 1956, pastures G were 
all limed at 3 tons per acre. In 1958 soil 



Table 1. Rainfall in inches as recorded on the Rosemount soils farm 

Month 1953 1954 1955 195S 1957 

inches 

April -··-····-······-···· ------··---···-----· 1.42 1.99 . 92 .84 .27 

May --·······-------·-·--···-·-------- 1.91 3.54 1.00 3.01 4.24 

June ··-- ·····-·······-····--·-···-·-····-·-··---·-·-·-··-·-··· 7.58 5.12 2.97 9.13 6.17 

July --······················-········-·····-···············---····-···- ··--·- S.08 2.93 7.4S 4.18 5.97 

Auqust ········-············-·········-·················-··-··-·-··-·········-· 3.14 3.S3 5.09 s.ss 9.40 

September ............................................................................ Trace 5.02 1.01 .55 1.91 

October ···········•••·•·········· ········•···•••··············••·······•·············· Trace 1.04 2.02 2.17 1.37 

Total ............................................................................................. 20.13 23.27 20.S5 2S.74 29.33 

tests made again on all pastures to de
termine the pH. It had been raised from 
an average of about 5.5 to 6.6 which is 
satisfactory for growing legumes. 

The soil tests for phosphorus and po
tassium showed the levels to be too 
low to successfully grow good legume
grass mixtures. The tests showed that 
available phosphate was low to very 
low, while tlre test for exchangeable 
potassium was low-medium to very 
low. A retest of the unfertilized pas
tures in 1958 showed the phosphorus 
and the potassium to be the same as 
they were in 1951. On the fertilized 
pastures the available phosphorus level 
had increased from medium to high 
with the top 1 inch of the soil testing 
very high. This high phosphorus test 
in the surface inch is the result of the 
annual topdressing applications of the 
phosphate and potash fertilizers. Phos
phorus moves downward very slowly. 

The results of the retests for ex
changeable potash were similar to those 
for phosphorus. On the fertilized areas 
the potassium levels were raised from 
medium to high in the top 4 inches of 
soil. Potassium tends to move down
ward more readily than phosphorus, 
which accounts for the higher levels in 
the top 4 inches. 

SOIL TREATMENTS 

As determined by the soil tests, a 
basic fertilizer treatment of 0-20-20 was 
broadcast on the portion designated as 
fertilized on pastures A, B, C, D, and 
E at 500 pounds per acre as the initial 

treatment in 1952. No more 
was applied until each 
renovated and reseeded. At 
of renovation another basic 
treatment at the same rate was 
This was followed by an 
plication of 200 pounds per 
0-20-20 and 60 pounds of actual 
gen. Annual treatments were 
April of each year as a topdr--a. 
renovation time the basic 
was made in early spring and 
ly worked into the soil at the 
new pasture was reseeded. No 
fertilizer was applied with the 
phate and the potash the year 
ture was renovated. 

The average annual cost per 
fertilizer including the 500 
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the initial renovation, the annual 
cation of 200 pounds, and the 60 
of nitrogen per acre averaged 
mately $15 per acre per year. 

RAINFALL DISTRIBUTION 

One of the most important 
fecting the production of a 
moisture. Not all rain or snow 
sorbed by the soil, but if a 
pasture is maintained, then 
reduced and more water is 
for future use. Poor ·distribution 
fall limits pasture production 
any other factor. 
Tab~e 1 gives rainfall 

from an area by the 
data may be useful in 
of the results. 

Effect of Fertilizer . 

, ON PASTURE COMPOSITION 

and potash fertilizers 
the growth of legumes. These 
must be applied according to 

test to establish and maintain satis
stands of legumes. Nitrogen fer

stimulates the growth of grasses 
phosphate and potash are 

eroded soils with no topsoil 
)OW in organic matter and nit~ogen. 

on these soils that the available 
of nitrogen is most critical be

the response to nitrogen increases 
degree of erosion increases. On 

little or no topsoil, nitrogen 
be applied at a higher rate than 

with 6 inches or more of top
to establish and maintain a com

production of grasses. 
successfully establish pasture 
on eroded soils, apply adequate 

~ts of nitrogen at seeding time. 
with annual applications to 

satisfactory growth, yield, and 
.,lrable composition of legumes to 

However. with regular renova
where tillage is started in early 

there is usually sufficient nitrogen 
decomposition of organic matter 

legumes so that it is not so neces
to apply nitrogen at seeding time. 
1957, 60 pounds of nitrogen per 

was applied in addition to the an-
application of 200 pounds per acre 

te and potash on the fertil-
portions of the pastures. Appar
the grass could not get enough 

from the inoculated legumes 
urn growth so as to provide 

balanced composition of grasses 
legumes. This was particularly 

.,_ble on the more eroded soils 
the topsoil was less than 6 inches 

nitrogen fertilizer was applied 
times and rates throughout 
season, but the total amount 
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for the year was 60 pounds per acre . 
The time and amounts per acre wen~ 
as follows: (1) All during the last of 
April, (2) all in early June or when 
the early spring pasture growth was 
over, (3) one-half in April and one-half 
in early July, and (4) one-half in early 
June and one-half in early July. These 
comparisons were made to see if it was 
possible to get more grass during mid
summer when the legume content is 
frequently too high for Safe grazing. 

Bloat has been a serious problem 
where the percentage of legumes ex
ceeded the grasses. Studies have shown 
that if the legume component exceeds 
50 percent of the total pasture, bloating 
in cattle tends to become more serious. 

Table 2 shows that the application of 
60 pounds per acre of nitrogen ferti
lizer, regardless of the time of season 
applied, increased the percentage of 
grass composition in the pasture. This 
increase in grass composition ranged 
from 3 percent in May, the most vigor
ous period of grass growth, to 24 per
cent in July, the usual period of lower 
grass production. 

It is during this summer period that 
legumes continue to grow well and un
fertilized grasses are in low production. 

Table 3 shows the effect of a split 
application as compared to one appli
cation of nitrogen on the grass compo
sition. In May and June the percent of 
grass was not greatly different for the 
two methods, but in July the grass per-

Table 2. Effect of nitrogen fertilization on 
pasture composition, 1957-58 

Percent grass 

No SO pounds 
Month nitrogen nitrogen Increase 

May -·-·-··-·· .. ·-·- 57 so 
June ·----·--·····-··-- 43 S3 
July --·--·-·-····-···-··- 38 S2 
Auqust ··-·····-··---·--· 37 52 
September ................ 31 48 

Pastures fertilized: A , B, C, D. and E. 
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This is an alfalfa-b rome pasture-the area on the right has had no fe rtilizer and the 

the le fi"has b een fertilized with potassium-potash and 60 pounds of n itrogen. 

centage on the single was considerably 
higher than the split application. This 
is probably due to the insufficient ap
plication of nitrogen (30 pounds per 
acre) in the spring to meet the nitrogen 
need of the eroded soil. Under the con
ditions of tl:lis experiment the single 
application of 60 pounds of nitrogen in 
the spring was best. 

• • • ON PASTURE YIELDS 

Yield clippings were taken on the 
pilot plots and all pastures to determine 
the actual tonnage (at 15-percent mois
ture) of pasture produced per acre. The 
clippings were taken before each graz
ing. 

Yields of pasture per acre, as shown 
in table 4, increased from 1.57 tons per 
acre on the unfertilized plots to 2.63 
tons per acre on fertilized plots. The 
largest increase was obtained from the 
first 300-pound-per-acre increment of 
0-20-20. 

Beginning in 1957, 60 pounds of nitro
gen were applied annually in addition 
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to the annual application of 200 
of 0-20-20. It was applied in two 

Table 3. Effe ct o f s plit versus single 
of n itrogen fertilizer on pasture 

compos ition, 1957-58 

No 
Month nitrogen 

May ························· 57 59 
June ........................ 43 56 
July ·················· 38 55 
August ............. 37 57 
September 31 40 

Table 4. Pasturage yields from various 
of fertilizer a pplied to a legume 

mixture in pilot plots, 1953-54 

Soil treatment 

Unfertilized 
300 pounds 
600 pounds 
900 pounds 
I.200 pounds 0-20-20 ....................... . 
1.500 pounds 0-20-20 . 

Seeding mixture: Alfalfa, 
grass, and meadow fescue. 

at one time, and one-half in the 
and one-half in the summer. No 

t difference was found in the 
per acre between the two ways of 

(table 5). 
all of the nitrogen was applied 

time the pasture y ield increased 
ton per acre (1.28 to 2.15 tons per 

as compared to the unfertilized 
The yield per acre at the dif

times of application ranged from 
tons with the split application to 
tons with the full application, 

an increase of 0.13 ton per acre 
of the single application. When 

of the nitrogen was applied in April 
compared to all being applied in 

June. the yield increase was only 
ton in favor of the early June. 

data indicate no advantage in 
in using split applications over 

smgle application if the 60-pound 

Table 5. Clipping y ields from fertilized pas
lure s • comparing nitrogen fertilization a s 

to time of application and split versus 
single application, 1958-59 

Average tons 
Pounds of per acre at 

nitrogen applied Date of IS-percent 
per acre application moisture 

pounds tons 
1. Unfertilized ................. . ................. 1.28 
2. 60 ......................... Aprii28 2.12 
3. 60 ......................................... June 8 2.I5 
4. 30 ........................................ April 28 2.11 

30 .......................................... July 9 
5. 30 .................... ........... .......... June 8 2.02 

30 ................................ ....... July 9 

• Pastures: B, C. D, E, F, and G 2-4-5-6. 
Pasture C was renovated in I959. No yields 

taken. 
All pastures received 200 pounds per acre of 

0-20-20 annually. 

nitrogen application rate is used. Apply
ing all of the nitrogen, phosphate, and 
potash at one time reduces the cost of 
operation materially. 

Manure Ve1·sus Nitrogen Fertilizer 

Jn !957, experiments were started to 
compare mariure and nitrogen as pas
:ure fertil izers. The manure was applied 
1t tht> annual rate of 8 tons per acre 

about the equivalent of 80 pounds 
nitrogen per acre. The nitrogen was 

applit>d at 80 pounds per acre in April 
llld July as single and split applica

The manure was applied in the 
lallso the residue would settle ·into the 
aowns of the grass sod before grazing 

started. Applying manure in the 
,j did not discourage grazing during 

tilt next grazing season. 
All shown in table 6, the yields ranged 

1.05 tons per acre on the unferti
pastures to 2.61 tons per acre on 

.manured pastures, or an increase 
1.56 tons. The yield from the nitro

fertil izer was 1.73 tons per acre, 
Increase of 0.88 ton per acre. 

This difference of manure over nitro
may be the result of the dry weath-
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ers in April of 1959. Grazing was started 
in early May before the rain began. 
Again, there was a dry period in J une. 
The rains in 1959 were poorly distrib
uted-there would be dry periods fol
lowed by a lot of rain in a short time 
resulting in high runoff. Since these 
pastures (G) are quite hilly, the ma
nure provided a surface residue that 
retarded runoff and evaporation. 

Table 6. C lipping yie lds from fertilize d pas
tures• comparing manure and nitrogen 

fertilizers, 1959 

Fertilizer treatments 

Unfertilized 

Average tons 
per acre a t 
IS-percent 
moisture 

Manure-S tons per acre .................................... . 

tons 
1.05 

2.6I 

1.73 Nitrogen-SO pounds per acre 

• Pastures G I, 2, 4, 5, 6, and 7. 



Pasture ]dixtures 

GENERAL BACKGROUND 

Pasture mixtures should be made up 
of legume and grass varieties with good 
germination and purity. Alfalfa and 
bromegrass are two of the most pro
ductive for Minnesota. They are com
monly supplemented with another grass 
to help thicken the grass stand, espe
cially during the first production year, 
and with other legumes that grow bet
ter in low-lying areas or on heavy, 
moist soils. 

An effective mixture in the beef
grassland pastures is alfalfa-5 to 7 
pounds per acre, alsike clover-1 pound, 
bromegrass-6 pounds, and orchard
grass-2 pounds. Ladino clover was 
used instead of alsike clover for a few 
years but it sometimes produced a high 
legume content in the pasture that ag
gravated the bloat problem. Where 
bloat isn't much of a problem, Ladino 
clover can be used. It is not very 

winter-hardy but it usually ""'""; .. --'' 
first winter. 

When another grass is needed 
mixture, timothy, meadow 
orchardgrass do well. Any one of 
added to alfalfa at a rate of 2 
pounds per acre will increase the 
percentage during the fir~t 

year. Neither meadow fescue 
chardgrass are winter-hardy but 
usually survive the first winter, 
lowing a mild winter, orchardgrasa 
be the most productive. 
vere winter weather after the 
year's growth may result in 
ground and low yield in the 
of the next year. Because 
winter hardiness, orchardgrass or 
ow fescue should not be used 
only grass in the mixture. 
fairly winter-hardy and will 
the mixture. 

Birdsfoot trefoil has been 
Minnesota in many locations, 

r 

You see in these pictures the effect of nitrogen fertilizer on the legume-grass 
a pasture. The left picture is of unfertilized alfalfa-brome which Is mostly alfaUa. 

The right picture is of alfalfa-brome fertilized with potassium. potash. 
and 60 pounds of nitrogen. Notice the higher growth 

and the higher grass percentage. 
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Table 8. Season total yield of pasture as determined by clippings prior to each 
mixtures with legumes drilled solid and in alternate double rows. Legume-gr 

composition estimated. Three replications on pasture B. 1956 aq 

Tons per acre 
at IS-percent 

moisture 

Method of seeding 
legumes in mixture• 

Used in 
mixture 

Fer- Not fer- - -
tilized tilized Alfalfa Clover Grass Alfalfa 

Solid drilled ................... _ .................. _ ....... Ranger 4.S3 2.66 47 11 42 43 
Alternate double rows ·-.. ----...... Ranger 2.87 1.96 42 12 46 34 
Alternate double rows ............. Vernal 2.81 1.71 48 10 42 36 

• Mixture and pounds per acre-alfalfa 7, alsike V2. ladino lf.!, Lincoln brome 6, meadow 
t 200 pounds per acre 0-20-20 annually. 

ried results. In southern Minnesota, 
some birdsfoot trefoil pastures have re
mained productive for 5 years or more. 
In other areas, where there were good 
stands to start with, a few years of 
grazing decreased the stands. Appar
ently the weakening of the plants by 
grazing and the lack of winter hardi
ness caused this. If birdsfoot trefoil is 
to be grown for permanent pasture in 
Minnesota only the Empire variety 
should be used, because it is the most 
winter-hardy. It approaches the winter 
hardiness of Ranger alfalfa. 

PILOT PLOTS 

In 1952, nine pasture mixtures were 
seeded without a companion crop in 
plots 16 by 100 feet. Clippings to simu
late pasture yield and notes of the com
position were taken. The plots were 
grazed after each clipping. The mix
tures seeded, yields, protein content, 
and composition are in table 7. 

The clipping yield data show 
mixtures in which alfalfa was 
tend to be highest in yield for a 
period. In this trial Empire 
trefoil persisted well over the 
period in all mixtures. In the 
that included alfalfa, the birdsfoot 
foil was suppressed. For unknown 
sons considerable alfalfa 
the birdsfoot trefoil mixtur~. 
birdsfoot trefoil has decreased 
1955 until only scattered patches 
mained in 1959. Bromegrass was 
most productive and persistent, 
meadow fescue and alta fescue 
killed in 1953-54. Ladino clover 
jured during the 1954-55 winter. 

ALTERNATE ROW STUDIES 

Since bloat has been a 
these trials, some legumes were 
in alternate single and alternate 
rows in the grass to determine if 
control of the legume-grass 

Table 9. Season total y ield of pasturage and percent legume and grass in the clipp1D41o 
replications on pasture D, 1958 

Tons per acre at IS-percent 
moisture 

Average percent 

Fertilizedt 
Method of seeding 
legumes in mixture* Fertilizod Not fertilized Average Legume 

Solid drilled _ ..... ____ .. --·-·- ---.. 2.87 1.86 2.37 43 57 

Alternate single rows ...................................... 2.69 1.88 2.28 33 67 

Alternate double rows ··-·-···-· - ·-··-··-··- 2.79 1.88 2.32 28 72 

• Mixture and pounds per acre-alfalfa S, alsike V2. Lincoln bromegrass 6, orchardgrau 
t 200 pounds per acre 0-20-20 annually. 
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was possible. If more grass could 
rnaintained in the mixture, less bloat 

be likely. 
seeded by drilling 
with oats from the 

boX of the drill and plugging 
second hole in the grass seed at

for the alternate row seeding 
Jegumes. The seeding rate of the 

was increased in the alternate 
treatments to obtain the same seed

rate per acre as when all holes were 
..,.... For the alternate double row 
.... tment. holes in the grass seed at
fldunent were plugged so that every 
eOaer two holes were open. Clipping 

,Ids and percent composition data 
ble 8) show that yields of pasturage 
,re much less from alternate double 

row seedings than from solid seedings 
(legumes in every row) . A lower leg
ume percentage was evident from un
fertilized alternate double row seedings 
than from comparable solid seedings. 

Similar data from a 1957 seeding are 
shown in table 9. Yield differences were 
negligible for the three different meth
ods of seeding. On the fertilized pasture, 
the percentage of grass was greater 
from the alternate row seedings than 
from the solid seeding. These results 
are somewhat contrary, however. Plots 
at St. Paul have shown that yields de
crease when legumes are concentrated 
in alternate single or alternate double 
rows. This system does not appear to 
be the answer to better control of the 
iegume-grass composition. 

Pasture Renovation 

Pasture renovation is the improve
,nt of a pasture by partial destruc

tilln of the sod, plus any needed liming, 
.ltrtilizing, and seeding to establish or 

tabllsh forage plants without an 
1Wr\'enmg crop. There is a great po

tial for improved farm production 
Dvm pl'rmanent pastures in Minnesota. 
This improvement can be made by crop 
Ntation, by fertilization, and/or by pas

Ire n·novation. The needs of the farm, 
type of land in permanent pasture, 

and otht•r factors will determine the 
IMthod to use. 
lmpro\'(~d rotation pastures are al

t always more productive than per
manent pastures. In many cases, per

,nent pastures on fairly level, tillable 
lind should be broken up and included 

the nop rotation. Better pasture pro
duction per acre plus increased yields 

oth£•r crops will result because of 
reased sod acreage in the rotation. 

Some permanent pastures are un
ited for tillage because of stones, 

lllep slopes, poor drainage, or other 
IIUies. In many instances, such areas 
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can be greatly improved by applying 
lime and mineral fertilizers or manure. 

Between these two kinds of perma
nent pastures, are large acreages of 
pasture on land not suitable for crop 
rotations but which can, with proper 
precautions, be renovated occasionally. 
Renovation will greatly increase pro
duction on such pastures. 

WHEN TO START 

Best results are obtained if tillage is 
started in late summer or early fall. 
One of the first steps is to have the soil 
tested so that the proper amount of 
lime and fertilizer can be applied. Work 
the soil the first time to completely 
loosen all sod. If the sod is thin, about 
three workings with a field cultivator 
will be enough. Some farmers use a 
weighted disk set shallow first to cut 
the sod into small pieces before loosen
ing it with the field cultivator. After 
this, the pasture should not be worked 
for approximately 10 days to give the 
sod a chance to die and disintegrate. 



These photoqraphs show the three types of equipment compared in pasture renovatloa 

Left: An ordinary field cultiv ator; Ce nte r: A Graham Hoeme plow; and Riqht: A RoDle 

As the sod dies, each succeeding work
ing is easier. One or two workings in 
the fall after the initial work should 
be enough. If lime is needed, apply it 
ahead of the workings to thoroughly 
work it into the soil. Fertilizer may be 
added in the. fall or spring. 

KINDS OF EQUIPMENT 

It is often difficult to surface till a 
pasture with a field cultivator or disk. 
The ordinary field cultivator will not 
penetrate very far into a hardy, dry, 
pasture turf. If the turf is fairly thick 
and has not been closely grazed, the 
closely set teeth will drag the loosened 
sod. This equipment, however, has been 
used successfully by many farmers and 
will do an adequate job on thin sods. 
Some of the newer and heavier deep
tillage cultivators have fewer teeth and 
higher clearance and are better suited 
for pasture renovation. The cutaway 
disks also cut off weeds and plants with 
taproots. 

Shallow plowing is the easiest and 
most effective way to kill sod before 
reseeding, but then there's the hazard 
of erosion. If the pasture is not too 
steep (less than 3 percent), plow on 
the contour taking care not to plow up 
water runways. 

On October 2, 1953, two pastures (A 
and E) on the beef-grassland area were 
renovated using four different treat
ments in two replications. The treat
ments were (1) plowing 6 inches deep, 

(2) three cultivations with an 
field cultivator, (3) plowing three 
with a Graham Hoeme plow, ancl 
disking three times with a Rome 
(6-inch cutaway double disk). AU 
received two double diskings 
spring followed by harrowing and 
ing. The seeding mixture in 
acre was Mindo oats, 40; Ranger 
7; ladino, lh; alsike, lh; Lincoln 
6; and meadow fescue, 3. 

Data for depth of penetration of 
types of tillage and yield and 
tion of oats the next year (1 
shown in table 10. The pastures 
hard and dry so that good 
was attained only with the 
Hoeme and the plow. The 
was 5 t•) 6 inches whereas the field 
tivator and Rome disk penetrated 
2 to 21,2 inches. The yield of oat 
the next year was best on the 
treatment-the oat stand was 
and the hay was 85 to 90 percent 
The hay in the other three 
consisted of a mixture of oats, 
and weeds. The alfalfa came 
from plants in the original 
were not killed by the 
Table 10 shows that the most 
alfalfa survived where the field 
vator was used. The Rome disk 
oughly sliced off old alfalfa and 
taprooted plants. 
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Pasture yields of 
1955 are shown in table 11. The 
were 4.2 tons of pasture per 
the field cultivator renovation, 

S 11 penetration o f e quipment and oat-hay y ields in 1954 h om four methods of renov at
~~ :O.ture. Work sta rted October 2 . 1953 u sinq two replications on pastures A and E 

Tons per acre 
of oat hay at 

IS-percent Estimated percent composition of hay 
Total moisture 
pene- Fertilized 

!ration Fer- Not fer-
Not fertilizer 

10-2-53 tilized* till zed Oats Alfalfa Weeds Oats Alfalfa Weeds 

inches tons percent 

2-2V2 1.11 .77 40 30 30 40 40 20 
plow three times 

S-SV2 .82 .78 70 10 20 50 30 20 

2-2Y2 1.18 .79 60 10 30 60 10 30 
6 1.20 1.53 90 5 5 85 5 10 

, Fertilizer was 500 pounds 5-20-20 in 1952 and 500 pounds 0-20-20 in October 1953. 

lbe Graham Hoeme, 3.6 for the Rome 
disk. and 2.8 for the plowed plots. The 
llllh yield of the field cultivator reno
,.Uon came from the old alfalfa plants· 
.. t were not killed . The yields from 
a. plowed pasture are lower because 
tl the heavier companion crops the 
previous year and also because of the 
lick of clovers. These studies show that 
IUI'face ti llage results in heavier stands 
fll c:lo\'er while plowing favors alfalfa. 

fiRTJLIZATION, SEEDING, AND 
MANAGEMENT OF SEEDING 

Ferti lization is needed for successful 
ovation since most permanent pas

tures are low in fertility. Fertilizer may 
applied in the fall or spring at about 

• pounds per acre depending on the 
test. If no soil test is available, an 

lpplication of manure plus 300-400 
pounds of 0-20-20 is usually adequate. 

If no manure is available, an applica
tion of about 400 pounds of 5-20-20 
would be sufficient. 

It is best to seed legumes in early 
spring since they will not survive the 
winter in Minnesota if seeded much 
later than August 10. A good rotation 
pasture mixture, such as described on 
page 10, is best. Legumes may be seeded 
with a companion crop such as oats. 
Best results are obtained if the oats 
are used for hay or silage. Allowing the 
oats to mature is hard on the legume
grass stand and if lodging occurs the 
stand may be destroyed completely. 

SUMMARY 

The fertilization of legume-grass mix
tures for pasture is essential for profit
able production. The application of the 
first increment of 300 pounds of 0-20-20 
at seeding time to a legume-grass mix-

II. Pasture yields a n d crude protein p ercentaqes of leq u m e-q rass pas ture s in 1955 
followinq four m ethods o f renovation. Clippinqs taken prior to e a c h qrazinq. 

A veraqe s o f two re plications from pastures A and E 

Season total 
tons per acre 
at IS-percent 

moisture 

Fer- Not fer
tilized• tilized 

4.2 2.4 
3.3 2.8 
3.6 2.9 
2.8 1.7 

Average 
percent 

crude protein 

Fer- Not fer
tilized tilized 

20.5 19.2 
21.8 18.8 
21.7 18.9 
20.6 19.8 

Estimated percent composition 

Fertilized Not fertilized 

Alfalfa Clover Grass Alfalfa Clover Grass 

35 38 27 31 31 38 
32 34 34 28 31 41 
30 41 29 32 30 38 
49 14 37 46 10 

• Fertilber was 500 pounds 5-20-20 in 1952 and 500 pounds 0-20-20 in October 1953. 
44 
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The following three piciures show the surface condition of the pasture as left by the th 
of machines in a pasture renovating experiment. ree 

------- --
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Rome disk. 

lure was the most effective increment 
increasing clipping yields for the 

two succeeding years. The addition of 
litrogen to legume-grass mixtures in
eeued the grass percentage which 
lided in preventing bloat. A rate of 60 
pounds of nitrogen applied to a mixture 

April was as effective as a split ap
(30 pounds in April and 30 

in June) in increasing yields. 
caution must be taken in apply

nitrogen to legume-grass mixtures. 
a desirabl e legume-grass com
is present, the addition of too 

nitrogen annually will increase 
grass composition to the point 

legumes which are high yield
be producing very little. 

applied to grass pasture at 
per acre annually was somewhat 
effective in increasing pasture 

yields than 80 pounds of nitro
annually. 

mixture studies have shown 
a mixture of alfalfa 5, alsike clover 
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1, bromegrass 6, orchardgrass 2 pounds 
per acre has been high yielding with 
no bloat. Orchardgrass sometimes suf
fers from winter injury. Ladino clover 
was dropped from use in these pastures 
because it tended to aggravate the bloat 
problem. 

Growing legumes in alternate single 
or double rows (6 inches apart) along 
with grass was not effective in controll
ing the legume-grass composition and 
caused a reduction in pasture yield as 
compared to a mixture with legume in 
every drill row. 

Pasture renovation studies showed 
that surface tillage starting in early 
fall using deep tillage type equipment 
such as the Graham Hoeme is most ef
fective . Plowing is somewhat dangerous 
from the standpoint of erosion. The or
dinary field cultivator did not penetrate 
well and tended to clog. Effective work 
can be done with the ordinary field cul
tivator but pasture sods must be thin 
and closely grazed. 



Wintering Stocker Calves 

In the early 1950's, a lot of attention 
was given to making and feeding 
"grass silages." This term broadly in
cludes silages made from forages that 
are relatively high and similar in 
amounts of protein, i.e., alfalfa, alfalfa
brome, grass, pea-vine, oats. All of 
these, except pea-vine silage, are made 
from crops which ordinarily produce 
high quality hay when haymaking con
ditions are good. However, in Minne
sota rainy weather is common when 
first cutting hay should be made. Farm
ers, faced with the possibility of losing 
the crop partially or completely or mak
ing low quality hay, prefer making 
good quality silage from their hay 
crops. Becapse of this, experiments 
were carried out to determine the value 
of grass and/or corn silage for winter
ing growing calves. 

SELECTION OF CATTLE 

In general, cattle were selected to ful
fill the require:ments for: 

Wintering-Steer calves of Hereford 
breeding, 6-8 months old weighing 375-
450 pounds, grading "good to choice," 
were purchased about November 1. 
Most of these came from ranches in 
Montana; a few came from the Dakotas 
and Idaho. 

Pasturing-At the end of the winter
ing trials, the yearlings, at 600 pounds, 
were re-lotted and put on pasture. Ad
ditional steers were· purchased in the 
spring to meet pasture requirements. 

TREATMENT BEFORE STARTING 
ON FEED 

When the cattle arrived at the Sta
tion, they were rested in well bedded 
pens. They had salt, water, and as much 
good quality alfalfa-brome hay as they 
would eat. A day or two later they were 

offered a few pounds of ground 
corn to supplement the hay. 

Efforts were made to prevent 
control losses from such 
shipping fever, blackleg, "red 
(infectious bovine rhinotracheitis) 
"lepto" (leptospirosis), and from ' 
mange, and lice. 

Shipping fever occurred in 
every group purchased. However 
nursing together with intra-m~ 
injections of antibiotics controlled 
disease fairly effectively. 

Prior to starting on feed, all 
were vaccinated for blackleg. 
calves were vaccinated for "red 
and "lepto," and they were 
grubs, mange, and lice when 

STARTING ON EXPERIMENT 

The calves were started on 
quality alfalfa or alfalfa-brome 
They were usually fed all the hay 
wanted with some ground ear 
first week. Then other feeds that 
to be part of the rations 
i.e., silage, corn, protein 
and feed additives. The 
depended upon the weight of the 
and proposed length of the 

Calves were fed rations 
principally of silages. Those 
silage were usually started 
pounds per head per day 1 or 2 
after they arrived and the 
creased gradually until the 
peared to be on "full feed" (3-5 
per hundredweight per day). 
amount of silage eaten 
amount of hay was reduced 
3 or 4 pounds per head daily. 
proved that growing calves 
pounds ground ear corn per 
day in addition to the hay and 
(especially alfalfa-brome, oats, 
vine) to make satisfactory gains 
1.25 pounds per head per day. 
silage feeding was started, the 
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OF SILAGES 

Jn November 1953, six lots contain
eight grade Hereford steer calves 

per Jot of about 380 pounds each were 
.earted on rations designed to deter
aaine the comparative value of silages 
CIIIIDD'only used to winter calves in 
J(innesota. Five lots were fed alfalfa 
;Oqe, alfalfa-brome silage, grass silage, 
_., silage, pea-vine silage, and the 

sixth lot alfalfa hay as basic forages. 
(See table 12.) 

The results show that when silage 
is the basic feed for wintering calves 
it must be supplemented with hay 
and/or some concentrate to produce 
normal gains. Apparently calves haven't 
the feed capacity to consume enough 
silage to meet their growth require
ments. An average of 4.02 pounds al
falfa hay and from 2.09 to 3.62 pounds 
concentrate added to the silage rations 
was needed to produce average daily 
gains of 1.01 to 1.13 pounds. The cost 
per pound of gain ranged from 13.1 
cents for the corn silage lot to 14.3 cents 
for the alfalfa-brome silage lot. 

The lot fed only alfalfa hay made 
an average daily gain of 1.11 pounds 
on 13.19 pounds of alfalfa hay at a cost 
of 12.1 cents per pound. 

fable 12. W intering steer calves on various s ilages, Nove mber 17, 1953 to May 20. 1954 
(184 days) 

Alfalfa Alfalfa Alfalfa-brome Grass 
hay silage silage silage 

8-9 8 8 8 

380 379 379 381 
566 565 585 586 
204* 186 189t 205 

1.11 1.01 1.03 1.12 
_,..~---- -
,..... daily feed, lbs. 

&llalfa hay - - ········-·····- 13.2 4.0 4.0 4.0 
&llalfa lilage - ··-·-·--- --· 11.2 
lllalfa-bromo silage ..... -..... ········-····- -······· ···-···· 10.4 
.... 1Uage ............................... ......... . ........ ··•······ 10.3 
Clint 1llage ·············-········· .. ··········· ······-· ......... ·····-·· ....... . 
..... \'IDe ailago - ....................................... . ........ .. ....... . ..... 
CINuDcl ear corn ... - ................................... 2.8 3.4 3.6 
aa...ct oil meal _ ....................................... . ........ .. ....... .. ...... 
... al mixture:j: _ ........ -........ -........... .056 .062 .058 .062 ..... ..... -........................ - .077 .086 .083 .088 

13.7 14.7 15.0 
13.6 14.3 13.4 

"Dvbt calves in lot from January 12-March 9. 
tODe IUbatitulion made from alfalfa hay lot an January 12. 
t!wo par1a steamed bone meal to 1 part common salt led free-choice. 
f Trace mineralized salt fed free-choice. 

Corn Pea.vine 
silage silage 

8 8 

378 379 
587 578 
209 199 

1.13 1.08 

4.0 4.02 

11.0 
.. ....... 10.3 
1.0 3.6 
1.1 

.052 .062 

.087 .096 

14.8 14.4 
13.1 13.3 

Feed prices used: alfalfa hay, $20.00 per ton; alfalfa silage, $7.00 per ton; allalla-brome silage, 
" ton; grass silage, $7.00 per ton; com silage, $8.00 per ton; J;>ea-vine silage, $6.00 per ton; 
ear com, $1.40 lor 70 lbs.; linseed oil meal, $80.00 per ton; mmeral mixture, $48.00 per ton; 

IIIII, S2S.OO per ton. 

19 



Table 13. Wintering steer calves on forages (average of two trials-152 days}-Nov .... .._. 

1954 to April 20. 1955 (156 days) and December 1. 1955 to April 27, 

Basic feed Alfalfa 2 parts l V2 parts I part Corn 
silage alfalfa alfa11a alfa11a silage 

silage silage 
I V2 parts 

silage 
1 part 2 parts 

corn silage com silage corn silage 

Number calves 8-9 8 

Average initial weight, lbs . ......... 408 408 
Average final weight, lbs. 555 582 
Gain per steer, lbs. .. .............. 147. 174 

Average daily gain, lbs . ..... --.. .97 1.14 

Average daily feed, lbs. 
Alfalfa silage .............. . .............. ...... 15.4 10.2 
Com silage .... --- 5.1 
Alfalfa hay -····-· ·-··-····-···--- -· 3.8 3.8 
Ground ear corn ...... ··-· ·-·-·· .. 3.0 3.1 
Trace mineral ..... ------· - ·•·· ~ .072 .071 
Mineral mixture II ........ ..... _. ___ .055 .043 

Cost per day, cents ....... ___ 15.5 15.8 
Cost per pound gain, cents - 15.8 13.8 

• Only 8 steers January 13 to February 3, 1955. 
t One substitution made January 13, 1955. 

8 8 8-9 
408 408 407 
583 586 594 
175 178 187 

1.15 1.17 1.23 

7.7 5.1 
7.7 10.2 15.3 
3.8 3.8 3.7 
4.0 2.8 2.8:j: 

.073 .069 .072 

.047 .045 .041 
15.7 15.5 15.7 
13.7 13.2 12.7 

:j: Began feeding ground ear corn December 20, 1954. 
§Began feec;ling ground ear corn February 21, 1955. 
II Two parts steamed bone meal to I part stock salt. Feed prices used: alfalfa hay 

ton; alfalfa silage, $7.00 per ton; corn silage, $8.00 per ton; ground ear corn, $1.40 for 70 
mineral salt, $48.00 per ton; bone meal (2 parts) and stock salt (I part), $30.00 per ton. 

SILAGE COMBINATIONS 

Grass silages have approximately 
twice as much digestible protein, but 
they are relatively lower in total di
gestible nutrients than corn silage. 
Therefore, it seemed possible that grass 
silage might supplement corn silage to 
produce more rapid and efficient gains. 
Experiments were made two successive 
winters using the same basic rations. 
Five lots were fed rations which con
sisted basically of alfalfa silage and 
corn silage fed alone and combined in 
different proportions. The sixth lot re
ceived alfalfa hay as the only forage. 

In the 1954-55 experiment it became 
necessary, about a month after the ex
periment started, to feed ground ear 
corn to all lots except the alfalfa hay 
lot in order to get the calves to make 
an average daily gain of at least 1 
pound. It was also necessary to include 
ground ear corn in the alfalfa hay ra
tion in February. 

In the 1955-56 experiment the calves 
were heavier at the start of the trial. 
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They were started on a ration 
ing of 7.5 pounds silage, 3 pounds 
falfa hay, and 3 pounds ground ear 
The alfalfa hay and ground ear 
were fed at a constant rate 
out the trial while the silage waa 
creased according to appetite. 

The average results of the 2 
experiments are in table 13. 

The calves fed corn silage made 
most gain and at the lowest feed 
whereas calves fed alfalfa silage 
the slowest and most expensive 
The average daily gain for the 
fed corn silage was 1.23 pounds 
head per day at a feed cost of 12.7 
per pound. The average daily 
the alfalfa-brome silage-fed calves 
0.97 pound per head per day at a 
of 15.8 cents per pound. In the 
silage-fed lots the addition of the 
silage increased the average daily 
and decreased the cost of gain in 
portion to the amount of corn 
the ration. 

Contrary to results obtained in 
54, the calves fed only alfalfa 

1810 
as well as the silage-fed calves 

with the addition of ground ear 
during the latter part of the ex

,_unent. The average daily gain of the 
aJfalfa-hay-fed calves for 2 years was 
.... pound. They had an average daily 
(IIIP!IUPlPtion of 0.97 pound of ground 
ear corn and 10.99 pounds of alfalfa hay. 

During the winter of 1958-59 alfalfa
bfOPle, oat, and corn silages were com
pered (table 14). . 

C&h·es fed corn Silage made the most 
nqrid gains-1.52 pounds per head per 
daY· They were followed by those fed 
.atalfa-brome silage-1.45 pounds per 
beld per day and those fed oat silage
.20 pounds per head per day. The al

falta-brome and corn silages were fair 
good in quality averaging 25 and 30 

percent dry matter, respectively. The 
.-t silage fed during the first part of 
die experiment was fair in quality but 
that fed during the last 3 months was 
ol poor quality. It averaged about 48 

percent dry matter, so a lot of spoilage 
occurred and it was low in palatability. 

The amount of feed consumed per 100 
pounds gain averaged highest for alfal
fa-brome silage (1,978 pounds), followed 
by corn silage (1,780 pounds), and oat 
silage (1,580 pounds). On the dry matter 
basis the alfalfa-brome and corn silage 
lots were eaten about equally per 100 
pounds gain while the oat silage was 
23 percent higher. 

When linseed oil meal replaced part 
of the ground ear corn, the calves ate 
more alfalfa-brome and corn silage and 
made greater average daily gains (about 
0.2 pound per head) with 10 percent 
less feed per 100 pounds gain. How
ever, the calves fed linseed oil meal 
with oat silage also ate more silage, 
gained slightly more (0.04 pounds per 
head per day), but with a lower feed 
efficiency (4 percent). 

Based on silage consumed, feed costs 
of all lots were very economical, aver
aging between 10 and 11 cents per 

fable 14. Wintering steer calves on various silages, November 12, 1958 to April 29. 1959 
(168 days) 

Alfalfa-brome silage Oat silage Corn silage 

None LOM• None LOM' None LOM' 

~rcolves 8 8 8 8 8 8 

A-9• in•tial w eight, lbs. - 419 419 418 419 419 417 
ANraQ• hnal weight , lbs. ·······- 645 681 617 624 660 689 

~· ate<>r, lbs. -·-········· 226 262 199 205 241 272 

09e daily gain, lbs. -·······. 1.35 1.56 1.18 1.22 1.43 1.62 

ltero~~• dally feed, lbs. 
~~~aq. -- . 20.5 23.0 11.1 13.0 19.5 20.6 
Allalla brome hay -- .. 3.0 3.0 3.0 3.0 3.0 3.0 
Ground f\ar corn 

~--- ·-···"' 
3.9 2.9 3.9 2.9 3.9 3.1 

'-olein supplement ---- .... 0.8 . ..... 0.8 . ..... 0.8 
Tlace min<>ral salt --- ........... 0.10 0.06 0.06 0.05 0.05 0.05 
•••al mixture t - 0.06 0.03 0.03 0.02 0.02 0.03 

27.6 29.7 18.1 19.8 26.5 27.6 
per cwt. gain, lbs. . 2,042 1.913 1,536 1,625 1,857 1,702 
co.t per day, cents:j: ·-· ·- 14.8 16.9 11.3 13.3 15.2 17.2 
co.! per lb. gain, cents ... 10.9 10.8 9.5 10.9 10.6 10.6 

• LON linseed oil meal, protein supplement. 
1'1ro parts steamed bone meal and one part stock salt. 
Feed prices used: alfalfa-brome hay, $14.50 per ton alfalfa-brome silage, $7.00 per ton; oat 
17.00 per ton; com silage, $8.00 per ton; ground ear corn, $1.00 per 70-lb. bushel (14-percent 

re); linseed oil meal. $68.00 per ton; trace mineralized salt, $55.00 per ton; mineral mixture, 
~· ton; 12 mg. stilbestrol implants, 3 cents per head. 
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This steer in a chute is being checked for a 
numbex_ before he is weighed. 

pound gain. When protein supplement 
was fed, feed costs increased approxi
mately 2 cents per head per day at no 
increase in cost per pounds of gain. 

Calves implanted with 12 mg. stil
bestrol gained 0.16 pound more (1.32 
to 1.48 pounds) per head per day than 
those not implanted regardless of kind 
of silage or whether or not a protein 
supplement was fed. Gains of calves 
were increased either by implanting 
with stilbestrol or supplementing with 
a protein supplement or both. The ef
fects of implanting stilbestrol and add
ing a protein supplement appeared to 
be additive and independent of one an
other. 

SUMMARY 

1. Wintering steer calves 
pounds alfalfa or alfalfa-brome 
3-4 pounds ground ear corn with 
alfalfa and/or corn silage they 
to gain 1-1.25 pounds per head Per 

2. Alfalfa, alfalfa-brome, oat, 
pea-vine silage are about 75-80 
as efficient as corn silage for 
gains in wintering steer calves. 

3. Adding 0.8 pound linseed oil 
to rations consisting basically of a 
feeding of either alfalfa-brome 
and corn silages, along with ' 
mately 3 pounds alfalfa or alfaua-tmr 
hay and 3-4 pounds ground 
increased the average daily 
growing steer calves 0.14 pound 
to 1.47 pounds) . Feed costs 
creased about 2 cents per head per 
but the cost per pound of gain 
increased. 

4. Implanting calves with 12 mg. 
bestrol resulted in 0.16 pound 
(1.32 to 1.48 pounds) gain per head 
day than those not implanted 
less of the kind of silage fed or 
or not a protein supplement was 

Various methods of fertilization, 
ture mixtures, rates of seeding, 
vation, and methods of 
were measured in terms of 
pounds of beef prdouced per acre. 
ture yields were determined by 
ing clippings taken at intervals 
the season. Beef produced per acre 
determined from gains of 
steers grazed on pastures 
the estimated carrying capacity. 

Pasturing Steers 

PREVIOUS TREATMENT 

Steers which had been fed wintering 
rations previous to the pasture season 
were used in the grazing experiments. 
After the wintering trials, the steers 

22 

were weighed, graded, re-lotted, 
turned on to pasture about May 
an average weight of 596 pounds 
to 707 pounds). Two pasture areas 
used: five pastures (A-E) of 7.5 
each divided equally by electric 

was fertilized (see page 6) and 
one-half was unfertilized and 

(Gl-8) of 1.6 acres each 
:.;..;.. ... 

11
ea so that there were four treat
in duplicate. Each pasture had 

.,ater and iodized block salt, but no 

...,.se. 'J'be cattle wer e kept on pasture con-
JfalltlY throughout the grazing season. 
weilhts were taken at the start and at 

end of the trials and whenever the 

1
tt)e were chan ged from one pasture 
another. When it became necessary 

11 remove or add steers to a pasture, 
tlleY were weighed. If a steer died 

00 
pasture his weight was estimated 

11111 recorded. When rotational grazing 
,.. practiced and considerable coarse 
powth occurred, the pastures were 

,pped a day or so before or after 
tren~fer of cattle. Clipping helped de
rtzoy weeds and helped the pasture 
flOW more uniformly. 

.Experiments wer e conducted to de
termine the value of several systems 
o1 pasture utilization, i.e. (1) continu
ous grazing, (2) ration-a-day grazing, 

I) weekly rotational grazing, (4) soil
•· (51 feeding grain on pasture, and 
:t) implantmg cattle with stilbestrol. 

The various grazing systems were 
ttudied because the productivity of a 
JUture and the typ e of grazing man
llement used go hand-in-hand. On a 
tDw production, permanent pasture 

re is little to be gained by using an 
1lensive grazing m anagement system 

IUCh as ration-a-day grazing. On the 
other hand, if this pasture is well fer

lized and capable of producing a lot 
or forage, a rather intensive type of 
puing management, such as rotational 
lll&ing or ration-a-day grazing, is de

to use the forage efficiently. 
a grazing system permits removal 

from one or t wo of the pastures 
the lush spring growth when it 

for pasture. 
or alfalfa-clover-grass 

benefit from an intensive 
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grazing system as compared to a con
tinuous system because the legumes 
have a recovery period before each 
grazing. This lengthens the life of the 
legume stand. It also tends to reduce 
spot grazing such as often occurs under 
a continuous grazing system . 

The question is sometimes raised as 
to how far one should go toward in
creasing the intensity of grazing. Would 
a four-pasture rotational grazing sys
tem be satisfactory or should one go 
to five or more pastures using a ration
a-day system? In an attempt to answer 
this question a preliminary study was 
conducted in 1952 to compare rotational 
with continuous grazing. This was fol
lowed in later years by a comparison 
of ration-a-day vs. weekly rotational 
grazing. 

Continuous vs. Rotational Grazing
In this preliminary trial, 35 yearling 
steers (bought in May) were used to 
compare continuous vs. rotational graz
ing on two alfalfa-bromegrass pastures. 
The results are summarized in table 15 . 

The amount of beef produced per 
acre by the steers grazed on two pas
tures in rotation was 16.3 pounds (228.3 
vs. 212 pounds) or 7 percent greater 
than the amount produced by steers 
grazed continuously on one pasture. 
Further work in 1953 showed that steers 
gained a little more on a two-pasture 
than on a three-pasture rotation. How
ever, the better results obtained from 
the two-pasture rotation may have been 
due to a more accurate estimate of the 
carrying capacity of those pastures. 

Table 15. Continuous vs. rotational grazing, 
June 16 to September 22, 1952 (98 days) 

One pasture 
(B) grazed 

continuously 

Acres per pasture ........ 7.5 
Steer days, total ................. 700. 
Steer days per acre ......... 93.3 
Total gain, lbs. ...... 1,590. 

Two pastures 
(A and E) 
grazed in 
rotation 

15.0 
1,882. 

125. 
3,425. 

Average daily gain , lbs. 2.27 1.81 
Beef per acre, lbs. ......... 212. 228.3 



Ration-a-day vs. Weekly Rotational 
Grazing-In 1954, pastures A and E 
were seeded with a mixture of alfalfa
ladino-brome-meadow fescue and each 
split into fertilized and unfertilized 
portions. In 1956, these pastures were 
fenced off into strips % of an acre in 
size. Pasture A was grazed to approxi
mate a weekly rotational grazing sys
tem. Six yearling steers were placed 
on the fertilized strips and six on the 
unfertilized strips. Early in the season 
it took a little more than a week and 
later a little less than a week to graze 
each strip. Hay was removed from two 
strips during the first round of grazing 
on the fertilized pasture and from one 
strip on the unfertilized. 

Pasture E was laid out the same as A 
but the grazing system was ration-a
day. An electric cross wire was used 
on the strip pastured to limit new pas
ture for each day. Back grazing was 
permited until an entire strip was 
grazed. During the first round of graz
ing, hay was removed from three strips 
on the fertilized and from two strips on 
the unfertilized pastures. Six yearling 

steers were grazed on the 
six on the unfertilized areas. 

In 1957 the experiment was 
except that pasture A was 
ration-a-day grazing and pasture 
weekly rotational grazing. The 
grazed was adjusted according 
apparent productivity of the 

The data are shown in 
suits from 1956 are given in 
beef and hay production and from 
as beef production. A fertilizer 
$7.00 per acre for 200 pounds of 
nium nitrate for the fertilized 
is not included in the table. This 
applied each spring to increase 
grass percentage to help prevent 
It was believed that in a mixture 
in legumes very little increase in 
could be expected from 
trate so these costs were not 

In 1956, more hay was obtain...t 
ing the first grazing from the 
day pastures than from the 
grazing pastures. Difference 
the two systems in beef 
acre, average daily gains, 
returns per acre was small. 

Table 16. Beef production from alfalfa-clover-grass pasture using ration-a-day vs. weekJr 
tiona! grazing, May 23 to September 11. 1956 and May 23 to September 12. 1957 

Pasture A, 
weekly rotational 

1956 results 

Steers per pasture, number ··-·····-········-····-·····-····--········---··-··· .. 
Average daily gain, 1bs. ···-··-·-·····-·-·-··-····---· 
Beef per acre, 1bs . ......... ·- -·-·---·-··----·······-··-··-
Hay per acre, ton .... -··-·--·-····-····-················· 
Value of beef per acre• 
Value of hay per acret ...... . 
Beef plus hay minus cost of hay fed and 200 lbs. 

0-20-20 fertilizer 

Fer-
tilized 

6 
1.52 

259 
1.4 

$56.96 
$25.20 

$72.26 

Not fer-
tilized 

6 
1.53 

272 
0.6 

$59.73 
$10.80 

$68.61 

Pasture E. 
weekly rotational 

1957 results 
Fer

tilized 

Steers per pasture, number ......... - ... - ................... _ __ ..... 6-10 
Average daily gain, 1bs. ...... .......................... .......................... 2.09 
Beef per acre, lbs. ....... .... ·-·· .......... - ... - ............ -----· ..... _ 544 
Value of beef per acre• -· __ .................. -. ··--·--·----· ·- $ll9.68 
Beef minus cost of 200 lbs. 0-20-20 fertilizer . .. .... Sl13.96 

• $22.00 per cwt. 
t $18.00 per ton. 
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Not fer-
tilized 

5-7 
1.99 

460 
$101.20 
$101.20 

-
Fer-

tilized 

1.32 
229 

1.7 
$50.34 
$30.60 

Fer-
tilized 

6-8 
1.97 

548 
$120.56 
$114.82 

in 1957 little difference was 
between the two systems in 

.. roduced per acre. In 1957, steers 
weekly rotational grazing areas 
were the ration-a-day areas in 

tended to graze the part of the 
grazed last because of the con

of droppings. These drop
had been spread before spring 

started. 
of these trials indicate that 

beef production it was not worth 
extra effort of moving the electric 

each day. It must be kept in 
however, that a weekly rota

llaft81 grazing systen: is a rather inten
method of grazmg. 

loiJage or Zero Grazing System
with the grazing system studied 

J956, six yearling steers were kept 
dry lot and fed green-chop for
Beef production from these steers 
! not be accurately compared to 
production from the grazing sys
because the forage came from 
portions of the farm with various 

f'lrtility lc\·els. The average daily gains 
Gl the stct•rs fed soilage was 1.45 pounds 

day which was about the same as 
1t for the pastured steers. This sys

required one man for 35 minutes 
~h day and the use of a tractor and 

ltJd chopper. Little forage was wasted 
with this system, however, it is obvi

that justifying such a commitment 
labor and machinery would require 
rather large scale operation. (See 
,Je 17.) 

Rye was a rather unsatisfactory crop 
for green-chop feeding because it was 
available only a short time and because 
it became rather unpalatable. Cattle 
refused it more and more in the bunks 
as rye approached the heading stage. 
Spring sown oats was more satisfac
tory. It maintained its palatability 
longer and provided green-chop ma
terial for 18 days. Alfalfa-grass was 
very satisfactory but could not always 
be obtained at the best stage of matu
rity. It was refused when the alfalfa 
approached full-bloom stage. Sudan
grass was a satisfactory crop providing 
feed for a total of 25 days. 

EFFECT OF PASTURE IMPROVE
MENT ON BEEF PRODUCTION 

An old pasture consisting mostly of 
bromegrass and timothy was divided 
in 1956 into eight pastures each 1.6 
acres in size to compare the beef pro
duction from three different types of 
pasture improvement vs. no improve
ment. The four treatments in two repli
cations were untreated, grass with 80 
pounds N annually plus P and K, grass 
with 8 tons of manure annually plus P 
and K, and renovated plus P and K an
nually. 

All pastures were limed in the fall 
of 1956 with 3 tons of ground limestone 
per acre. The areas for renovation were 
cultivated three times in the fall and 
once in the spring with a heavy duty 
field cultivator. In the spring of 1957 

Table 17. Crops used in soilage feeding experiment 

Date 

5/ 23-5/ 31 
6/ 1 -6/7 
6/ 8 -6/27 
6/ 28-7/ 15 
7/ 16-7/ 18 
7/ 9 -7/ 26 
7/ 27-8 / 20 
8/ 21-9/ 6 
9/7 -9/ 10 

25 

Days 

9 
7 

20 
18 
3 
8 

25 
17 

4 

Dry matter 
consumed per 

Height steer per day 

inches pounds 
16 9.6 
32 12.0 
32+ 16.6 
29+ 17.6 
14 13.0 
32 15.8 
26+ 15.1 
36+ 14.6 

9 17.1 



these areas were fertilized, disked, 
packed, and seeded to flax and a mix
ture of Ranger alfalfa, 5; alsike clover, 
1; Lincoln bromegrass, 6; and orchard
grass, 2 pounds per acre. The manure 
treatment was made in the fall. The 
phosphorus and potassium treatment 
was 300 pounds initially of 0-20-20 ap
plied in the spring of 1956 to all treat
ments except the untreated control. This 
was followed each year by an annual 
application of 200 pounds of 0-20-20. 

The first comparison of beef produc
tion from the four treatments was made 
in 1958. In the spring of 1958, two steers 
of approximately 600 pounds were 
placed in each treatment on each repli
cation. On the more productive treat
ments, as determined by clipping 
weights before the steers went onto 
pasture, they were given only part of 
the 1.6 acres and the remainder was 
cut for hay in June. Because it is diffi
cult to cut small areas for hay and 

estimate how much area is 
the steers, the number of 
pasture was- varied in 1959 
to the productivity of the 
in 1959 the steers were 
replications to allow more 
altering numbers. At the start 
1959 season, three steers were 
to the two control pastures, four 
nitrogen, four to the manure 
to the renovated. ' 

Data for 1958 and 1959 are 
in table 18. Due to 
cumstances 6 instead of 8 tons 
nure were applied in 1958 and 
stead of 80 pounds of actual 
were applied in 1959. 

The renovated pasture 
pounds of beef per acre as 
to 265 pounds for the ni 
pounds for the manure, and 251 
for the control in 1958. Because 
conditions, maximum production 
the various treatments was not 

Table 18. Effect of three methods of pasture improvement on beef production May 20 
September 12. 1958 and May 13 to September 27, 1959, G pastures 

1958 results 

Average daily gain per steer, lbs. 
Beef per acre, lbs. . ..... _ ......... -.... . . ........ , .................. -.. . 
Value of beef per acre • _, ____ ....... _._ ....... _,_, ___ .... _ .. .. 
Lime, manure, fertilizer costs per acret -----
Tillage and seed costs per acre:j: _ ... _ .. ____ _ 
Salt cost __ , _______ .. _, _____ , .. ---· ·-----·-
Margin over costs 

1959 results 

Average daily gain per steer, lbs . ..... _ ........ __ 
Beef per acre, lbs. ______ , ____ , ___ .... __ _ 
Value of beef per acre• ___ ,_, .... _. _______ , __ _ 

Lime, manure, fertilizer costs per acret -·--
Tillage and seed costs per acre:j: ___ .... _ .. ,_ .. __ _ 
Salt cost _ ............. -........ -............ _ .. ____ ,_ ........ -..... -·-·---........ _,_ 
Margin over costs 

• $22.00 per cwt. 

Control 

2.14 
251 

$55.22 
$ 0.97 ___ .... 
$ 1.00 
$53.25 

Control 

1.60 
186 

$40.92 
$ 0.97 

$ 1.00 
$38.95 

t Lime on all pastures 3 tons per acre (10 years). 

Manure Nitrogen 
6 tons per acre 80 lbs. per acre 
andP and K andP andK 

annually annually 

1.81 1.78 
272 265 

$59.84 $58.30 
$16.95 $20.32 

-------- --~-

$ 0.84 $ 0.71 
$42.05 $37.27 

Manure Nitrogen 
8 tons per acre 60 lbs. per acre 
and P and K and P and K 

annually annually 

1.62 
258 
$56.76 
$20.32 

$ 1.33 
$35.11 

1.79 
285 

$62.70 
$18.64 

$ 1.33 
$42.73 

Manure, $1.20 per ton. 
Fertilizer-300 lbs. 0-20-20 initially and 200 annually to manure. nitrogen, and renovated. 

:j: Tillage--four cultivations, one disking at $3.00 per acre per operation. 
Tillage and seed cost spread over 3 years. 
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the returns above costs were 
tor the control than for the rna-

and nitrogen treatments. 
renovated pastures again pro
the most beef per acre and 
the highest return over costs 
The beef produced per acre for 

was 330 pounds as com-
to 285 pounds for the, nitrogen, 

for the manure, and 186 
for the control. 

appears that the best beef produc-
and returns are obtained from 

pasture that has been prop
limed, fertilized, and seeded to a 
legume-grass mixture. The use of 

and nitrogen on grass is effec
i.n increasing the carrying capacity 
is especially useful for pastures 

cannot be renovated or put into 

a cropping system because of terrain, 
stones, and related factors. 

EFFECT OF GRAIN FEEDING 

During the summers of 1953 and 1954, 
comparisons were made among three 
steers on unfertilized pasture receiving 
no ground ear corn, four steers on un
fertilized pasture fed ground ear corn 
according to appetite, and six steers in 
dry lot fed grain in amounts sufficient 
to produce gains equal to the cattle on 
pasture. The data are given in table 19. 

The average gain per steer was 220 
pounds (214-225 pounds) with an aver
age daily gain of 1.81 pounds (1.79-1.84 
pounds). With the prices used, the group 
on pasture without grain showed the 
greatest margin over feed cost, $19.51 

fable 19. Feeding grain on pasture and in dry lot-May 18 to September 28, 1953 and 
May 20 to September 14. 1954 

Unfertilized 
pasture, average 3.28 acres 

No grain fed 

....... atHrl per lot - --·--------·--· .... -·-·---··--· 3 
&....,. Initial weight, lbs. -· --·----------·-.. - 576 
&....- final weight , lbs. _ .. ___ ,__________ 790 
,_. vain per steer, lbs. __ ,._ ... _ .. _,_ .. _, _____ , ___ , __ ... __ 214 

....._ day• on tria l ._ ... _ ...... --.... --....... _ ........ _ ... _ ..... -....... -.... -......... _ 119.5 
a-ave daily gain, lbs . ................................ -................................... --.. ·- 1.79 

AtWa98 doily ration , lbs. 
Qnluad ear corn , ____ , ___ , ______ , .. ,, ___ , .... _, ____ ,_ .. ___ ,_ 

~ oil meal ·----·--·-.. -... -.... --.... _ .. , ... ____ .......... _. __ _ 
llllalfa bay 
-al mixture 
lall. Iodized 

~total feed per steer, lbs. 
a.-d ear corn 
U...CS oil meal 
Alalia hay 
-.al mixture 
... Iodized 

• ODe 1teer replaced June 25, 1954. 
t Bar fed Augus t 27-September 15, 1953. 
t •oc full fed. 

195.3 

.4Jt 

.12 

49.5 

13.9 

23.4 
$ 4.11 
$19.51§ 

Grain fed 

4 
574 
794 
220 
119.5 

1.84 

267.8 

4.0 

.42t 

.11 

474.8 

51.2 

12.7 

214.8 
22.9 

$ 8.32 
$19.24 11 

Dry lot 
grain 
fed 

6 
562 
788 
225" 
125 

1.80 

7.5:j: 
1.0 

11.5 
.04 
.07 

931.4 
125.0 

1,448.4 
4.5 
8.7 

472.8 
636.8 
$17.03 
$ .61 

!8timated initial cost cwt. $22.50; estimated selling price cwt $20.00. 
- !atimated initial cost cwt. $22.50; estimated selling price cwt. $21.00. Feed prices used:_ corn 
lib meal, $1.40 for 70 lbs.; linseed oil meal, $80.00 per ton; alfalfa hay, $20.00 per ton; mmeral 

148.00 per ton; salt, $40.00 per ton; pasture, $2.00 per head per month ($8.00 for season). 
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The group which ate an aver-
4 pounds ground ear corn per 

per day on pasture showed a mar
over feed cost of $19.24 per 100 

Even though selling for $1.00 
per 100 pounds, the steers that 

fed the ground ear corn while on 
with a feed cost of $8.32 per 

pounds showed slightly less mar
$0.27 per head ($19.51-$19.24) than 
,&eers fed no grain on pasture. The 

fed in dry lot on a limited con
ration (8.5 pounds) showed a 

t margin over feed cost, i.e., $0.61. 
Ill these feeding trials with small 

.bers of steers it did not pay to feed 
Ung steers a full feed of ground 
corn on unfertilized pasture, nor 
it profitable to feed yearling steers 
trkted concentrate ration in dry 

pounds) beef per acre, sold for $1.50 
more ($21.50 vs. $20.00) per 100 pounds, 
resulting in $9.26 more ($29.00 vs. $19.74) 
margin over feed cost than the steers 
which received no concentrate. In this 
trial, it was very profitable to include 
the high protein supplement containing 
stilbestrol. 

EFFECT OF GRAIN FEEDING AND 
STILBESTROL IMPLANTS 

Feeding grain and/or protein supple
ments to cattle on pasture in various 
amounts is an old practice and results 
in lower feed cost per 100 pounds gain 
than when cattle are fed in dry lot. The 
use of stilbestrol, fed or implanted, to 
stimulate gains by beef cattle on pas
ture is a relatively new development. 

An experiment was carried out in 
1957 and repeated in 1958 to determine 
the value of implanting steers with 
stilbestrol when they are fed with and 
without ground ear corn on unfertilized 
and fertilized pastures. 

Each year, 24 steers were lotted as 
uniformly as possible according to 
treatment and pasture fertility . Two 
alfalfa-brome pastures of 7.5 acres each 
were divided into four equal parts (1.9 
acres). Half of each pasture was ferti
lized (see page 6). Rotation grazing 
was followed between the two similar 
pastures. The results are in t able 20. 

Each method of handling steers on 
pasture resulted in an increased pound-

Table 21. Results of several methods of handling steers on pastu!e 

A veraqe increase per acre 

Returns above feed 
Beef produced and fertilizer cost 

pounds percent dollars percent 

133 41.3 23.70 32.6 

53 14.6 13.01 16.7 

ISS 49.8 21.18 28.6 

186 62.6 36.71 55.2 

267 103.5 39.88 62.9 

141 54.7 20.19 31.4 

344 133.3 59.11 91.9 
--
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age of beef ranging from 53 to 344 
pounds per acre. The smallest increase, 
53 pounds per acre, occurred when the 
steers were implanted with 24 mg. stil
bestrol at the start of the pasture sea
son. The largest increase, 344 pounds 
per acre, occurred when the steers were 
implanted with 24 mg. stilbestrol and 
ate an average of 6 pounds ground ear 
corn per head per day on alfalfa-brome 
pasture fertilized with 200 pounds 0-
20-20 and 60 pounds of nitrogen. 

75 

70 

65 

60 

55 
en 
en 
4 50 
0::: 
(!) 

.... 45 
z 
LIJ 

The latter method also 
greatest increase in returns 
and fertilizer costs ($59.11 or 91.9 
cent) over the controls. 

Table 21 summarizes the 

VALUE OF FERTILIZING 
PASTURES GRAZED BY 

One of the main reasons for 
ing the Beef Cattle-Grassland 
was to determine the value of 

tOO 

~ 
<ot::> 

v 

0 40 
0::: FERTILIZER 
LIJ 
0.. 35 

30 

25 
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This qraph shows the qrass content of fertilized and unfertilized pastures on A and E Ia 
The mixture used was: Alfalfa 7, ladlno 'lz. alsike 'lz, meadow fescue 3, 

and Lincoln hrome 6 pounds per acre. 
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)lee! produced on fertilized and un
pastures, steers rotationally qrazed 

twO or three pastures, A-F, 1952-55 
and 1958-59 

Fertilized Unfertilized 

97 67 
75 

7,877 
105 

20,619 13,495 
lbs . ...... 1.81 1.71 

275 180 
$60.50 $39.60 

$45.50 $39.60 

pastures used for beef production. 
'De original layout of pastures and fer

•r treatments are described on 
5 and 6. Since 1952, comparisons 
been made of the effect of fer

dliJation on yield and utilization of 
.ous pasture mixtures as well as 

srrying capacity and amount of beef 
produced per acre. The results in terms 
of carrying capacity, amount, and value 

beef produced per acre are summar
lled in table 22. 

The ·application of fertilizer to alfalfa
Wollle pasture grazed in rotation dur

ix seasons resulted in an increase 
45 percent in carrying capacity, 53 

peftent in the average amount of beef 
produced, and 15 percent in the average 
return per acre less fertilizer costs. Re
turns over fertilizer costs averaged 
115.50 per acre, an average of $5.90 per 
ICre more than pastures not fertilized. 

l. Rotational grazing of two pastures 
a.ulted in 16.3 pounds (212 to 228.3 
pounds) or 7.7 percent more beef per 
la'e than when steers were grazed con

IUOusly on one pasture. 

2. Weekly rotational grazing proved 
to be superior to ration-a-day grazing 
when all costs were considered. 

3. Manure at 6-8 tons applied an
nually to brome-timothy pasture in
creased beef production per acre about 
16 percent, nitrogen at 60-80 pounds 
annually increased it 25 percent, and 
renovation increased it 65 percent . 

4. Rye was unsatisfactory as a soil
age crop because of short period of use 
and lack of palatability. 

5. Several methods of handling steers 
on pasture (1957 and 1958) resulted in 
the following increases in beef pro
duced per acre: 

*Feeding ground ear corn,' 133 
pounds (322 to 455 pounds), 41.3 per
cent. 

*Implanting steers with stilbes
trol; 53 pounds (362 to 415 pounds), 
14.6 percent. 

*Fertilizing alfalfa-brome pas
tures," 155 pounds (311 to 466 pounds), 
49.8 precent. 

*Feeding ground ear corn' and im
planting steers with stilbestrol' 186 
pounds (297 to 483 pounds), 62.6 per
cent. 

*Feeding ground ear corn1 and fer
tilizing pastures," 267 pounds (258 to 
525 pounds), 103.5 percent. 

*Implanting steers with stilbestrol• 
and fertilizing pastures," 141 pounds 
(258 to 399 pounds), 54.7 percent. 

*Feeding ground ear corn,' im
planting steers with stilbestrol; and 
fertilizing pastures,• 344 pounds (258 
to 602 pounds), 133.3 percent. 

StPers ate an average of 6 pounds ground ear corn per head per day. 
S!Pers implanted with 24 mg. stilbestrol at start of trial. 
Pastures fertilized annually with 200 pounds 0-20-20 and 60 pounds actual nitrogen per acre. 
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Other Findings 

ADDING PRESERVATIVES TO 
GRASS SILAGES 

During 1953 to 1957, steer calves were 
wintered on rations consisting basically 
of alfalfa hay and silages made from 
alfalfa, alfalfa-brome, grass, oat, pea 
vine, and corn without preservatives. 
The results were satisfactory, from the 
standpoint of gain and cost, when the 
silage was good and was supplemented 
with small amounts of alfalfa hay and 
ground ear corn. When the quality of 
silage fed was poor, spoilage was great
er and gains were lower and more 
costly. Many experiment stations have 
reported on the effects of using various 
preservatives. However, the results of 
those trials have not been consistent. 

At Rosemount, alfalfa-brome silage 
was preserved by adding the following 
at the time of ensiling: 

1. Cane molasses (100 pounds per ton). 

2. Sodium metabisulfite (8 pounds 
per ton). 

3. Ground ear corn (150 pounds per 
ton). 

4. Ground ear corn (300 pounds per 
ton). 

5. Dried beet pulp (150 pounds per 
ton). 

Results of the feeding tests with 
growing calves in which silage was 
supplemented with 3 pounds of alfalfa 
or alfalfa-brome hay and from 0.6 to 
3 pounds of grpund ear corn per head 
per day indicated that with one excep
tion (No. 3) there was no advantage 
in increased daily gains or cost per 
pound of gain for the preservation 
methods used. The group fed alfalfa
brome silage preserved with 150 pounds 
ground ear corn per ton (No. 3) ate 1.6 
pounds ground ear corn per head per 
day, in addition to about 1.5 pounds 
used in the silage for preservative as 
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compared to the 2.9 pounds of 
ear corn per head per day fed 
brome silage with no preservative. 
a feeding period of 168 days the 
fed preserved silage gained 1.13 
per head per day at a cost of 12.4 
per pound. The untreated silage 
gained 1.03 pounds at a cost of 
cents per pound. 

FEEDING MOLASSES WITH 
GRASS SILAGES 

In addition to comparing 
brome silage made with and 
molasses as a preservative, 
were made with a group of calves 
1 pound of molasses to every 20 
of alfalfa-brome silage at time of 
in g. 

Calves fed molasses on anatra-bl 
silage gained 0.1 pound (0.85 to 
pounds) more per day than calvea 
alfalfa-brome silage preserved witb 
lasses at 0.9 cent lower cost ptor 
gain (20.7 to 19.8 cents). Calvea 
alfalfa-brome silage made with no 
servative gained 0.90 pound per 
per day at a cost of 20.7 cents 
pound gain. 

In a short feeding trial (49 days) 
490-pound calves, the addition 
pound of cane molasses to 
pounds of oat silage at feeding 
suited in an increase of 0.11 
daily gain (1.11 to 1.22 pounds) 
increased cost of 1.5 cents per 
(14.0-15.5 cents). A comparison 
other groups of calves in the 
periment fed pea vine silage 
increase in average daily gain 
pound (1.08 to 1.39 pounds) at 
duction in cost of 0.6 cent" per 
(14.3 to 13.7 cents) as a result 
plementing one group with I 
molasses. 

Because these were short 
ments, no recommendations 

value of adding cane molasses 
silages at the rate of 1 to 20 

time can be made. 

CAPACITY OF 

BLOAT 

Bloat is a serious problem when 
steers are grazed on legume-grass pas
ture. When comparisons were made in 
1956 and 1957 between weekly rota
tional grazing and ration-a-day grazing, 
a lot of bloat started late in June. The 
explanation is that the first spring 
growth of a legume-grass mixture is 
higher in grass content. 

By the latter part of June the per
centage of legume was greater than the 
percentage of grass. The two most 
abundant legumes in the mixture were 
Ladino clover and alfalfa. Ladino clover 
normally does not overwinter very well 
in Minnesota. However, the mild win
ters preceding the 1956 and 1957 pas
ture seasons allowed the Ladino clover 
to survive and contribute substantially. 

capacities are given in Since 1957, the newly seeded pasture 
mixtures contained no Ladino clover 

Table 23. Carrying capacity of pastures• 

Animal units per acre for each montht 

April May June July Auqust September October 

l'llo•anonl pasture, fe rtilized 

....,anent pasture, unfertilized 

INc! canarygrass 

AllaUo·clover ·grass 

1M clover grass 

lwMtclover ·grass 

- --------~-··-··--·· ..... . 

g rowth) 

1M clover.grass (2nd growth) 

JMan9rou 

-- --~···-···-·-·-·-········ V2 

I 

'f.! 

l V2 

ll/4 

I 

'f.! 
2 

I V2 
IV• 

l lf.o 131.. 

3f.o 

V2 
2 

I 3/• 3;4 

I V2 
V2 

2 

I V2 V2 
% IV• v. 
Va I I 

v. 
Vs 
3f.o 

V2 
1/3 

v. 
v. 

3/• 
V2 

2 

V2 

v. 
Vs 
112 

W2l 
V3 
v. 
v. 

(1/4) 

v. 
V2 
-···· 

--
V2 

Vs 

'I• 

(1/s):j: 

1/s 

1/s 

¥8 

(1/s) 

v. 
• Calculated from pasture clipping data obtained at the St. Paul Campus of the University. 

One animal unit equals: 
I beef cow and calf 
I 1,20Q.pound cow producing 20 pounds of milk 
2 500.pound yearling steers 
5 aheep 
5 aows with litters to weaning age 
20 pigs (50 to 150 pounds) per acre on full grain feed. 

t Fiqurea in parentheses indicate grazing during the year preceding p lowing. 
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but some orchardgrass. Orchardgrass is 
not very winter-hardy but when it does 
survive it becomes a good grass con
tributor. 

No fixed pattern of bloating could be 
observed except that no bloat occurred 
when the grass percentage was high. 
On the fertilized pastures on A and E 
in 1957 less bloat occurred than on the 
unfertilized because of the higher grass 
content resulting from the application 

of 60 pounds of actual n 
tilizer per acre. Some bloat 
July when the grass content 
near or less than 50 percent. The 
composition of these pastures is 
in figure 2. 

Steers bloated on ration-a-day 
ing as well as on weekly 
grazing regardless of 
bloating started, hay placed 
tures to help prevent it was 

Discussion 

The production of beef from forage 
requires careful attention to every im
portant factor which might influence 
the production. Neglect of any factor 
may result in poor returns. If the aim 
is to get cheap gains on pasture, the 
calves must be wintered so that they 
will gain no more than about 1 to 1% 
pounds per head per day. Beef animals 
that put on more weight than that dur
ing the winter will not make maximum 
gains on pasture. 

The pastures must be productive. A 
soil test should be taken and a lime 
fertilizer applied if needed to grow a 
good legume-grass mixture. It has been 
shown that a legume-grass mixture of 
alfalfa, 5; alsike, 2; brome, 6; and 
orchardgrass, 2 pounds per acre pro
duce high yields with a desirable 
legume-grass composition for grazing. 
Some pastures may not be adapted to 
renovating and seeding to such a mix
ture. These could be fertilized with 
commercial fertilizer including 60 to 
100 pounds of actual nitrogen per acre 
to stimulate the grass. Manure applied 
at 6 to 8 tons per acre is also effective. 
On legume-grass pastures that might 
be too high in legume composition for 
safe grazing, hay might be taken for 
1 year or the grasses stimulated with a 
moderate application of nitrogen fer
tilizer. 
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Once productive pastures 
tained, good grazing 
needed to use the grass 
Understacking will lead to too 
waste. Overstocking and grazing 
wrong time of year may 
legume stand. For beef proaucua 
two or three pasture rotational 
system is best. If properly stocked, 
allows about 1 week to 10 days of 
ing in a pasture and then 3 to 4 
rest. During the first round of 
in the spring, a heavier stocking 
is needed than for later rounds of 
ing. If pastures become short, 
grain on pasture will allow 
stocking rates with less pressure~ 

the pastures. The use of stilbestroJ.j 
beef cattle on pasture has clearly 
a profitable procedure. 

Beginning with September, the 
should be kept off the good 
grass pastures. At this time grass 
tures fertilized with nitrogen or 
nure could be used. 

Grain feeding in dry lot after 
come off pasture is necessary to 
prove the grade and selling price. 

Beef production from grassl81 
properly managed, can be 
and constitutes good land 
cially on rolling land subject to 




