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Pasture crops are the cheapest source of high quality feeds produced on 
the farm but th8y are virtually the forgotten feed in Minnesota's thriving 
livestock produ0ti on industry. 

Most of the ?, 000>000 acres of Minnesota 1 s permanent pasture lands are 
today in need of a. prc;grarn of i mpr ovement and manage,nent. It is a challenging 
condition in the business of livestock production t o realize that pastures and 
forages are the economical foundation of beef production but many farmers do 
not appreciate the production and labor saving possibilities of this source of 
feed. 

We are squarely confront ed here with the little appreciated fact that a 
good land-use program involves both the production of good pastures and 
forages and the proper utilizatiQn of these crops by livestock. 

One of the chief causes of our problem is that the production and utiliza
tion information needed to achieve best land-use simply is insufficient. Inves
tigations have been limited and inadequate. 

It is, therefore, essential that studies such as these be made applicable 
to Minnesota Livestock production . It is the purpose of this project to find 
the answer to these problems and bring them to our Minnesota livestock 
producers. 



SUMMARY OF OBSERVATIONS 

Beef-Grassland Project 1952-55 

The production of high quality pasture and forage crops on the rolling 
soils of Minnesota and their utilization by good quality grazing steers is an 
efficient method of beef pro::l.uction. Soils that are sub ject to erosion and low 
in fertility, when used for pasture and fora .l!es, will produce a high return per 
acre in the form of beef and other livestock products, 

1, In 1955 gains of 222.2 pounds of beef p:ir acre were made on fertilized 
pastures grazed in rotation during a 118 day period as compared to 161 .1 pounds 
on the unfertilized pasture or an increase of 37.9 per cent. 

2. In 1955 the value of beef produced per acre on established pastures 
ranged from $32,22 on the unfertilized pastures to $45,55 on the fertilized 
pastures, a gain of $13.33 per acre for fertilized pastures. 

3. The addition of 1 , 63 pounds per head per day of a 40% protein supple
ment containing 5 mg 1 s of stilbestrol per pound to steers full-fed corn and cob 
meal on pasture produced an average daily gain of 2.51 pounds per head, This 
was a 52.0% increase over steers on pasture with no grain and resulted in $9.26 
cwt. more margin over feed cost, 

4, Grass silage fed with a small amount of alfalfa hay to calves will not 
produce normal growth. It takes 3 to 4 pounds of corn and cob meal per head 
per day to balance the grass silage and alfalfa hay, 

5. Good quality alfalfa hay will produce normal grcwth in steer calves 
without the addition of concentrates. 

6. In the fall and winter of 1954-55 dry lot feeding following summer 
pasturing raised carcass grade, increased dressing percentage , selling price 
cwt,, and margin per steer over feed cost in proportion to the length of 
time fed in dry lot up to 120 days. 

7, In 1954 gains up to 309.1 pounds of beef per acre were made on fertil
ized pastures grazed in rotation during a 117 day period as compared to 138,4 
pounds on the tmfertilized pastures or an increase of 123,3 per cent. 

8, In 1954 the value of beef produced per acre on established pastures 
ranged from $29,06 on unfertilized pastures to $66 . 46 on the fertilized pastures, 
a gain of $37,40 per acre for the fertilized pastures. 

9. In 1954 steers on pasture alone showed a greater margin of return over 
feed cost than those fed grain on grass or on a limited grain rotation in the 
dry lot. 

10, Steers grazed in rotation will gain an average of about 1 , 80 pounds per 
head per day with a range of 1.14 to 2.32 pounds, 

11, The occur·.1.~ nc9 of bloat is unpred i ctable. Bloat occurs more frequently 
wheiri. more than 50 per cent of +,h~ _:ra.sturage are legumes. 



12. Rotation grazing will prcxiuce more beef per acre than continuous 
grazing on alfalfa grass mixtures, 

13. Salting the steers in the opposite end of the pasture from th~ water 
supply will encourage more uniform grazing. 

14. On fertilized pastures the steers grazed the dropping spots to a much 
greater extent than on the unfertilized pastures, 

15. Acid soils must be limed to grow satisfactory crops of legumes. Soils 
should be tested and lime applied at the recommended rate per acre the year 
before the pasture mixtures are seeded, 

16. Test the soil to determine the kind of fertilizer to use. Apply as a 
basic treatment 300 pounds or more per acre in the fall or at the time of seed
ing or top dress established pasture stands in the spring or fall. Common 
fertilizer grades might be 0-20-20 or 5-20-20 or an equivalent. 

17. The applic~tion of at least 30 lbs, of nitrogen (100# ~f Ammonium 
Nitrate or the equivalent per acre) will stimulate the growth of pasture grasses 
on soils that are eroded or low in nitrogen, Under favorable moisture condi
tions the grasses can be stimulated in growth to provide a more desirable 
balance with the legumes which can reduce the possibility of bloat. 

18. Early spring moisture is most important in the prcxiuction of pasture 
crops if efficient returns are to be obtained throughout the season from the 
use of commercial fertilizers. 

19, If land is subject to erosion, use a heavy field cultivator instead 
of a plow in preparing the seedbed. 



FEEDING COMBINATIONS OF ALFALFA Pl\TD CORN SILAGES FOR WINTERING CP.LVES 

A. L. Harvey, Animal Husbandry; P. M. Burson, Soils; A. R. Schmid, Agronomy 

Fifty "good to choice" grade Hereford steer calves of similar breeding, 
weighing approximately 375 pounds each,were purchased from a rancher in Montana . 
They arrived at the Soils Farm, Agricultural Exr,eriment Station, Rosemount, 
on October 22, 1954. On Novembe~ 15, the calves were graded, weighed, lotted 
and started on the six different rations consisting basically of alfalfa and 
corn silages combined in different proportions with the view that the silages 
might supplement each other. Lot I received alfalfa silage; Lot II, two parts 
alfalfa silage and one part corn silage; Lot III, equal parts of alfalfa and 
corn silage; Lot IV, one part alfalfa silage and two parts corn silage; Lot V, 
corn silage; Lot vr, alfalfa hay. The calves in Lots I to V were started with 
4½ pounds silage and 3 pounds of alfalfa hay per head per day. The amount of 
silage fed was increased as the calves were able to handle it and the amount of 
alfalfa hay fed was gradually increased to an average of about 4½ pounds per 
head per day for the l ength of the trial. Lot VI was started on 4 pounds of 
alfctlfa hay, which amount w3.s increased as the calves grew. As in previous 
years, the plan was to feed each lot enough to make a littl e over 1 pound gain 
per head per gay throur,h the winter period and if necessary supple::i:ent the forages 
with corn and cob meal. Table 1 is a summary of the results of the winter 
feeding. 

In this experiment, the calves in L0t V receiving corn silage and alfalfa 
hay made the largest daily gain (1.22 pounds per head per day) at the lowest cost 
(12 cents per pouna). Of the lots £3d silage (I to V) the calves receivi ng 
alfalfa silage gained the least (. 98 pounds per head per day) at the highe st cost 
(15 e4 cents per pound per head per day). The addition of cor n silage to alfalfa 
silage increased the average daily pain and decreased the cost of !2'ain in direct 
proportion to th e amourrt of corn silage in the ratioi1. As i n previous years it 
was necessary to add corn and cob meal to the silage fed lots in order to produce 
the desired gains. Calves do_not rav8 suffici 0nt feed capqcity to consume enough 
sila,e-e to meet treir growth reguinme~. In thi s year 1 s trial it was necessary 
to supplement tha lot tLot VJ.) fed. on alfalfa hay alone to pr educe the desired 
gains which was in direct contrast to the preceding year's trial wh en the calves 
fed alfalfa hay alone gaj_ned 1.11 pounds per head per day without supplement at a 
cost of l ?. .l cents per pound. In this connection it should be no-Led thai:, one 
calf in Lot VI had to be removed and treated because of a severe infestation of 
worms. 
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Table 1 

WINTERING STEER CALVES ON ROUGHAGES 

November 15, 1954 to April 20, 1955 (156 days) Grade Hereford Steer Calves 

Lot No. 
Basic feed 

No. calves 
Av. initial wei€llt (lbs.) 
Av. final weight (lbs.) 
Gain per steer (lbs.) 
Av. daily gain (lbs.) 
Av. Daily feed 

Alfalfa silage 
Corn silage 
Alfalfa hay 
Corn and cob meal 
Tracs mineral 
Bone meal - 2 parts 
Conunon salt - 1 " 
Cost :p9r day(cents) 
Cost per lbs. gain 

I 
Alfalfa 
Silage 

9 
370.1 
519.6 
153.1(1) 

.98 

12.2 

4.52 
3.08(3) 

.05 

.044 
15.l 

II 
2 parts Alf. 

Silage 
1 part Corn 

Silage 

8 
369.8 
546.5 
176.7 

1.13 

8.17 
4.08 
4.57 
3.14 (3) 

.062 

.048 
15.6 

III IV 
l½ parts Alf. 1 part Alf. 

Silage Silage 
l½ parts Corn 2 parts Corn 

Silage Silage 

8 
369.4 
551.4 
182.0 

1.17 

6.11 
6.11 
4.62( 
2.92 3) 

.07 

.. 053 
15.3 

8 
369.4 
553-5 
184.1 

1.18 

4.08 
8.17 
4.60(3) 
2.54 

.069 

.055 
14.6 

V 
Corn 
Silage 

9 
368.7 
559.1 
190.4 

1.22 

VI 
Alfalfa 

Hay 

8 
369.1 
518.3 
143.5( 2) 

.92 

12.19 
4.48(3) 
2.54 

9.64 
1.93(4) 

.063 

.042 
14.7 

.067 

.031 
13.7 

~---cents _____ 15c4 13 07 13.1 12.4 12.0 14.9 
Everett Swanson, Assistant He~dsman- Feeder 
Calves cost $20.00 cwt. loaded on car in Montana . 

(1) Only 8 steers in Lot I January 13 to February 3. 
(2) One substitution made in Lot VI, January 13. 
(3) Began feeding corn and cob meal, December 20. 
(4) Began feeding corn and cob meal, Febr~ary 21. 

Feed prices used: alfalfa hay - $20.00 per ton; alfalfa silaPe - ~7.00 per ton; corn silage -
t 8.00 per ton; corn and cob meal - $1.40 for 70 lbs.; trace mineral salt - $48.00 per ton; 
bone meal (2 parts) and common salt (1 part) - $30.00 per ton. 



FERTILIZING PASTURES TO INCREASE BEEF PRODUCTION 

A. L. Harvey, Animal Husbandry; P. M. Burson, Soils; A. P. Schmid, Agronomy 

On May 18, 1955, 39 steers from the winter silage feeding experiment (reported 
above), averaging 554 pounds, were lotted and turned on to pasture. They 1.,ere 
grazed in rotation on 5 pastures of 7.5 acres each. All pastures were limed in 1952 
at the rate of 3 tons per acre. One-half of each pasture had been fertilized with 
500 pounds per acre of 0-20-20 according to soil test. Pastures A and E were 
fertilized in the spring of 1952 and again in the fall of 1953, pastures C and D 
in the fall of 1952 and pasture Bin the springs of 1952 and 1955. Only 7 days of 
grazing were obtained from B, but 29 tons of oats silage were harvested previous 
to grazing. 

The 1955 pasture season at Rosemount was unµsual as far as weather and moisture 
distribution were concerned. During April, May and most of June there was a 
definite shortage of moisture to the point where pasturage was seriously reduced in 
yield. This was followed by rains duripg July with another shortage of moisture 
during August up to September 15. Observations indicate that the fertilized 
pastures were not retarded by drought as much as the unfertilized pastures. However 
the balance of legumes to grasses changed as moisture conditions changed. As the 
dry weather conditions occurred the more drought resistant legumes continued to grow 
while t r e grasses were retarded resulting in a greater proportion of legumes to 
grasses and a greater incidence of bloat. lfuere the moisture conditions were most 
favorable both legumes and grasses grew in more desirable balance which is an 
important factor in reducing t r e occurrence of bloat . 

Table 2 GAINS ON PASTUR~ ONLY 

May 18 to September 13, 1955 (118 days) Grade Hereford Yearling Steers 

Pastures A, B, (l) c, D
1 

E1 
Grazed in Rotation 

Fertilized Unfertilized 

Number of Steers 8-24 5-18 

Acres of pasture 18.75 18.75 

Total steer days 2530.0 1692.0 

Steer days per acre 134.9 90.~ 

Total gain (lbs.) 4166.0 3020.0 

Av. daily gain (lbs.) 1.65 1.78 

Gain per acre (lbs.) 222.2 161.1 

Estimated value cwt. 9/13/55 C20.50 $20.00 

Value of beef produced per acre $45.44 $32.22 

(1) Pasture B seeded spring 1955 - 29 tons of oats silage harvested June 29th. 
Seven days grazing 8/19 - 8/26. 
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THE EFFECT OF GR .IN FZBDI NG STE;:;Rs OFF PASTURE ON MARGI N OVER FEED COST AND 

CARCASS GRADE. 

A. L. Harvey, Animal Husbandry; P. r1. Burson, Soils; A. R. Schmid, Agronomy. 

Many beef producers ask: "How long should steers off summer pasture be 
fed to make the greatest return over feed cost?" In order to get information 
pertaining to the question, 37 yearling Hereford steers that were on pasture · 
during the summer of 1954 were used. Six steers were marketed off pasture on 
Sept ember 27. Thirty-one steers were put in dry lot and fed l½ pounds of linseed 
oil meal per head daily along with a full feed of corn and cob meal and alfalfa 
hay. From 6 to 10 head were marketed after 30, 60, 120 and 149 days feeding. In 
general, the dry lot feeding raised carcass grade, increased dressing percentage, 
selling price cwt. and margin per steer over feed cost in proportion to the 
length of time fed up to 120 days. Tables 3 and 4 summarize t he results. 

Table 3 GRAIN FEEDING STEERS OFF PASTURE 

Group I II III IV JT 

No. steers 6 6 6 10 9 
Date marketed 9/27/54 10/27/54 11/26/54 1/25/55 2/23/55 
Days in dry lot 0 30 60 120 149 
Ave. initial weight 

5/20/54 
577 577 577 577 577 

Ave. final weight 819 863 905 955 1011 

Gain per steer 242 286 328 378 434. 
Total cost per steer (1)$139.00 $150,00 $160.50 i 173.oo $187.00 

at time of marketing 

Selling price cwt. (2) $ 19.15 $ 20.90 ; 20.65 $ 22.65 22.65 
9,outh ,st. Paul 

Selling value per steer $156.84 $180,37 $186.88 $216.31 $228-99 

liar gin per steer over 
Feed cost ~ 17.84 $30.37 $ 26.38 $ 43.31 $ 41.99 

(1) Estimated value 5/20/54 - 577 lbs. at $22.50 cwt.• $129.83; Pasture gains 
at $3.79 cwt. - Dry lot gains at $25.00 cwt, 

(2) Trucking and marketing costs of $.35 cwt. deducted. 
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Table 4 FEDERAL CARCASS GRADES (1) 

No. Av. Date Days on Price Commercial Good Choice Av. 
3 Grou12 Steers Weight(lbs.l Marketed Grain Cwt. (2) Low Av. High Low Av. High Low Av. High Dress % ( ) 

I 6 819 9/27/54 0 $19.50 1 5 53.5% 

II 6 863 10/27/54 30 $21.25 1 3 2 54.0% 

III 6 905 11/26/54 60 $21.00 2 2 1 1 56.01% 

IV 10 955 1/25/55 120 ~p2J.OO (2)* 
3 1 2 2 1 1 57.2% 

V 9 1011 2/23/55 149 $23.00 l* 1 3 2 2 58.4% 

~-- - ----

Ji 
I 

(1) Carcasses graded by C.R. Boland, U.S.D.A., W. J. Au.rran and P.A. Anderson, Animal Husbandry, U. of Minnesota 

(2) Selling price South St. Paul, Minnesota. (3) 1-Jarmed dressed weight shrunk 2%. ➔~Cut out dark 



FEEDING STILBESTROL TO STEERS ON PASTURE AND IN DRY LOT 

W. J. Aunan and A. L. Harvey, Animal Husbandry; P. M. Burson, Soils; 
A. R. Schmid, Agronomy 

Two groups of steers were turned on alfalfa-brome pastures of 2.8 acres each 
which had been fertilized in the spring of 1955 with 70 pounds of nitrogen per 
acre. One lot of 3 steers (Lot VIII) were on pasture only and the other lot of 4 
steers (Lot VIII) was fed 2 pounds of 40% protein supplement containing 10 
milligrams of stilbestrol per head per day (beginning June 9) plus all the corn 
and cob meal they would eat. The r esults of this te st are summarized in Table 5. 

Table 5 FEEDING GRA;:N AND STJLBRSrROL TO STEERS ON PAS'IURE 
May 18,"to- ScfteP1ber 13, 1955, &r c?.de.1iP-T"eicr-ciYe'.;r-li!'"!._g ..;;;S,.;;;t,.;;;e,.;;;e~r~s ___ _ 

Lot No. 

No. steers per lot 
Av. initial weight (lbs.) 
Av. final weight (lbs.) 
Av. gain pe~ steer (lbs.) 
No. days on trial 
Av. daily gain (lbs.) 
Gain per acre (lbs.) 

Av. daily ration fed (lbs.) 
Corn & cob meal 
40% protein supplement 

i ncluding stilbestrol 
Iodized salt 

Concentrates required per 100 lbs. gain 
Feed cost pe r 100 lbs. gain 
Esti:nated cof't cw~. 5/18/55 
Valu8 per steer S/J_8/55 
Estimated sell:.,13 price cwt. 

So. St. Paul., 9/13/55 

Pas-~~:r es 2.8 ac:ces ed.ch 
Vl I VIII 

No grain fee. 

3 
548 
742.7 
194.7 
118 

1.65 
208.6 

$4.23 
$22.00 

$120.56 
~20.00 

Corn and cob meal 
40% rrotein supplement, 
incl,1C..:ing stilbestrol. 

4 
529 
825.8 
296.8 
ll8 

2.51 
423.9 

6. 8 ( ) 
1.63 1 

.06 

335.1 
$10.84 
$2?..00 

$llb, 38 
$21.50 

Value per s-0ee1:· 9/13/55 $148.54 $177.55 
Marp:::i_:1 ~r _:-:te2:-__ o"Jer fe_e_d_co_s ___ t ________ _.$ ___ 1 __ 9 __ • __ 7__,_4 _________ ~2_9 __ • __ o_o __ _ 
Everi:::-t S,,.:,.'.')S0:1 - !'"c•eJ-::r 
(1) June 9 startc:d fe erjing 2 l bs. 40% protein supplement per head per day which 

included 10 mg 1 s stilbestrol. 

Feed Prices ~ -~= Corn and cob meal, $1.40 per 70 lbs.; protein supplement, $83 .00 
per ton; iodized salt, l 45.00 per ton; pasture, $2.00 per head per month ($8.00 
for s eason) 

In 1954, full feeding corn and cob meal on pasture produced the same amount of 
gain per steer but did not in~rease the selling price cwt. resulting in $6.08 small 
margin over feed cost than the steers on pasture only. 

In 1955, the addition of 1.63 pounds per head per day of high protein supple
ment containing stilbestrol to steers fed corn and cob meal on pasture increased 
the average daily gain per steer from 1.65 pounds to 2.51 pounds (52%). Also, the 
steers were valued at $1.50 cwt. more and returned $9 ,26 cwt. more than the steers 
receiving no grain on pasture. 
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CONTROLLING BITING FLIES ON GRAZING BEEF CATTLE 

L. K. Cutkornp, Entomology 

The experiment involving the use of insecticides and repellents in automatic 
treadle sprayers for the control of biting flies on growing beef cattle in 1954 
was repeated during the summer of 1955. Treadle sprayers of the same design were 
adjusted to deliver about 0.7 cc. per nozzle at each spraying. One upper nozzle 
delivered the spray to the back and one lower nozzle delivered spray to the legs 
and flanks of the animals. Each lot of approximately 3½ acres was grazed by 4 
animals consisting of Shorthorns, Hereford and Red Polled heifers and steers. 
Results are summarized in the following table. 

Table 6. CONTROLLING BITING FLIES ON GRAZING BEEF CATTLE IN 1955 

Average number of flies per Percent reduction of We ight gains 
cow per examination da.y flieis -over •unt:ceat~ d tows over untreated 
HORN FLIES STABLE FLIES HOR~ F'LIES S'l'AoLE fLIES 

Lot 1 
(6/15-8/3) 2.5 6.1 95.0 76.2 161 

Lot 2 
(6/15-8/3) 39.2 14,3 20.3 44.2 79 

Lot 3 
(6/15-8/3) 1.6 6.1 96.7 76.1 159'-~ 

Lot 3 
(8/3-9/13) 0.7 5.4 98.2 67.3 57➔1-

Lot 4 
(6/15-8/3) 49.2 25.5 

Lot 4 
(8/3-9/13) 40.0 16.6 

* Lot 3 gained a total of 216 pounds or 54 pounds per head more than untreated in 
the 91 day period. 

Spray materials: 
Lat 1 0.5% pyrethrins f 5% piperonyl butoxide (Pyrenone) 
Lo'j 2 -- 1c;s :Ci-n-pro~yl isocinc!1or.,e ronate (R-326 experimental) 
Lot 3 -- 0.2~% pyrethrins + 2.26% piperonyl butoxide t 55.45% Crag fly repellent. 
lot 4 -- Untreated 

After August 3, 1955 two additional materials were used in Lot 1 and 2, They 
were considerably less effective on stable flies. They showed no we: __ ,ht gains over 
the control in that 6 week period. Cther biting flies, such a.s deer J.nd r.orse 
flj_ er:; were seen occasionally but did not appear to be of any conseq..:encE; in 
influencinE the results. 
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