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What's New with Fertilizers in Minnesota? 
H. E. JONES and W . P. MARTIN* 
Commercial fertilizers are playing an 

increasingly important role in Minne
sota crop production. In 1940 only 
18 627 tons were used by farmers. In 
1953 the usage had jumped to 266,145 
tons. It will be nearly 300,000 in 1954. 
Our estimates indicate that from 
1,500,000 to 1,750,000 tons could profit
ably be used on present Minnesota crop 
acreage. 

Changes in Fertilizer Application 
Along with the increase in use has 

come important changes in fertilizer 
materials and in the way they are ap
plied. The 1949 Minnesota legislature 
enacted a fertilizer law requiring that 
mixed fertilizers for fi eld crop use con
tain not less than 27 per cent plant food . 

Due to this and to the wholehearted 
cooperation of the fer tilizer industry, 
the average plant foo d content of mixed 
fer tilizers has increased from 25.9 per 
cent in 1947 to 36.1 per cent in 1953. 
More important has been the nearly 
$2 000 000 saved for Minnesota farmers 
t~ough reduced freight and handling 
charges. 

In 1940 phosphate was the principal 
fertilizer applied. It still remains im
portant to a balanced fertility program 
but potash and, particularly, nitrogen 
are giving profitable returns on more 
and more acres each year. In 1950, for 
example, only a few thousands of acres 
of corn had straight nitrogen fertilizer 
applications. 

In 1954 more than a half million acres 
received some nitrogen either as a side
dressing or as a broadcast application 
before planting. This increase was made 
possible by an intensive educational 
program demonstrating the value of 
nitrogen in increasing corn yields and 
by a tremendous step-up in nitrogen 
supplies. 

The widespread use of anhydrous 
ammonia and nitrogen solutions along 
with solid forms of nitrogen has re-

• Extension Soils Specialist and Head of De
partment of Soils. respectively. 

sulted in a new multimillion dollar 
industry within the past two years in 
Minnesota. This industry is the custom 
application of nitrogen and other ferti
lizers. 

The progress in fertilizer recommen
dations by the University of Minnesota 
Agricultural Experiment Station based 
on its fertilizer experiments has been 
equally as rapid as the increase in 
fertilizer sales. 

In 1945, for example, recommenda
tions for corn on fields low in organic 
matter which had not grown legumes 
or received manure for two years were 
about 40 to 50 pounds of plant food per 
acre. This meant from 100 to 125 pounds 
of such grades as 4-24-12, 5-20-20, or 
8-16-16 in the row at planting time. 

A similar field in 1954 would receive 
a recommendation for 175 to 200 pounds 
of plant food per acre applied partly 
as a broadcast treatment before plant
ing, partly as a starter in the row at 
planting time, and partly as a side
dressing of nitrogen at second cultiva
tion. 

New Way to Use Soil Tests 
In 1949 the University of Minnesota 

started a soil-testing laboratory to bet
ter serve farmers in determining the 
fertility needs of their soils. It had long 
been known that fertility levels varied 
widely from field to field and farm to 
farm due to differences in soils and 
their treatment. Use of the soil test has 
greatly increased the efficiency of ferti
lizer use through more specific recom
mendations for these varying condi
tions. It is no longer necessary to give 
a general "shotgun" recommendation 
for a given area of the state. Each field 
can have its own prescription. 

Steps have been taken to improve the 
effectiveness of the soil-testing pro
gram. More reliable testing procedures 
are being used in the laboratory. The 
Soils Department is beginning an ex
perimental program that will give soil 
test results an even better correlation 
with crop yields than in the past. 

Among the most important steps is 
a change from making the recommen
dations at the central laboratory on the 
St. Paul Campus to making them in 
the county agent's office. The labora
tory with its specialized equipment and 
well trained staff will continue to run 
the analyses, but in many counties your 
county agent will make the recommen
dations. He will be backed up, of 
course, by the technical soils staff in 
the Institute of Agriculture. We think 
this will simplify the reports, speed up 
recommendations, and increase their 
effectiveness. 

Guide for Fertilizer Use 
The extension specialists in soils and 

the staff of the Soils Department have 
prepared a new bulletin to help you 
keep up on the new developments in 
fertilizer use. This publication entitled 
Guide to Fe1·tiLize1· Use in Minnesota 
will be ready for distribution about 
mid-December. It has a number of fea
tures which we think you will like. 

One section of the bulletin describes 
the plant foods normally supplied by 
fertilizers and how they help crop 
growth. Another section defines some 
of the commonly used fertilizer terms 
such as "fertilizer ratio," "fertilizer 
grade," "mixed fertilizers," "speciality 
fertilizers," and "straight goods." 

For example, "straight goods" is a 
term used to designate fertilizer ma
terials containing only one of the three 
major plant foods-nitrogen, phos
phorus, or potassium. These materials 
are used either to supply a single nu
trient needed for crop growth or in 
the manufacture of mixed fertilizers. 
The bulletin describes the more im
portant "straight goods" fertilizers and 
their uses. 

The lime, nitrogen, phosphate, and 
potash needs of different areas of the 
state are outlined with the use of maps. 
These maps are based on soil test re
sults since the testing program was 
begun in 1949 and emphasize the im-

(Continued on Page 3) 
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Changes • 
Ill Dairy Feeding 

PAUL E. NEWMAN* 

Progress in poultry and swine feed 
ing during the past 20 years has been 
phenomenal, but new developments in 
dairy cattle feeding have been far less 
dramatic. 

Some changes, however, can be point
ed out and must be considered. 

1. High fixed costs are developing in 
dairying. Barns and milk houses must 
meet rigid health standards. Building 
and equipment costs are high. Wage 
rates have increased more than feed 
and milk prices. Most of these costs 
are about so much per cow no matter 
how much milk she produces. Conse
quently, today more than ever before, 
a high level of production per cow is 
essential for profit. 

Even though grain costs per cow go 
up nearly as fast as production, other 
costs per cow are more nearly station
ary. Consequently, th ere is a sharp drop 
in cost of milk production as the level 
of production increases (table 1). 

2. The productive level of our dairy 
cows is increasing-particularly in the 
better herds. 

In 30 years, production of all dairy 
cows in United States increased 25 per 
cent from 163 pounds of butterfat per 
cow in 1920 to 209 in 1950. The average 
of all Dairy Herd Improvement Asso
ciation cows, however, has increased 
more strikingly from 247 to 370 pounds 
of butterfat per year. This is an in
crease of 50 per cen t and is even more 
significant since there are five times as 
many cows being tested now as 30 years 
ago. This upward trend is constant and 
shows no signs of reversing itself in the 
foreseeable future. A 300-pound fat 
herd is commonplace, 400 will soon be 
average for good herds, 500 is a com
mon goal frequently surpassed. 

The individual dairyman today is 
competing against more efficient dairy
men than he was yesterday. He must 
increase his level and efficiency of pro
duction to stay in business. 

3. A cow's nutritional needs are much 
more critical and exacting at h igher 
levels of production (table 2). 

Table 2. Daily Requirements of 1.200-Pound 
Cow P roducing 40 Poun d s Milk Daily v s . One 

Producing 80 Pounds Daily 
3.7 Per C en t Butterfa t 

Total digestible 
nutrients. lbs . 

Protein, lbs . ......... 
Phosphorus, lbs. 

Required 
for 

mainte- Supplied Extra 
nance plus by 25 lbs. needed for 

mixed 
40 80 alfalfa- 40 80 

lbs. lbs. grass lbs. lbs. 
milk milk bay milk milk 

21.6 33.9 12.3 9.3 21.6 
2.65 4.54 1.65 1.00 2.89 

.094 .162 .052 .042 .llO 

• From Morrison. F . .B. 1 Feeds and Feeding. 
i~~4.Morrison Publishing Company, Ithaca. N.Y .. 

In herds of lower testing breeds and 
approaching a 500-pound fat average, 
most of the mature cows will reach 80 
pounds of milk daily during part of 
their lactation. The feeding problem for 
a 40-pound producing cow is not 
especially critical, but for an 80-pound 
producing cow it is. To supply 21.6 
pounds of total digestible nutrients from 
an average grain ration would mean 
feeding at least 30 pounds daily. This 
level is neither desirable, physiologi
cally advisable, nor economically prac
tical. 

4. Quality in roughages is increas
ingly important. Better roughages have 
higher feeding value per pound and can 
be fed the cow in larger amounts. More 
of the needs of high producing cows 
can be met with high quality roughages, 
and excessive grain feeding need not 
be resorted to. The feed cost per hun
dred pounds of milk can be lowered 
with good roughages. 

5. Grain feeding m ust be carefully 
planned. The only purpose of grain is 
to supply what roughages cannot or do 
not (table 3). This means grain rations 
must be first of all high in energy, the 
common lack in all roughages. Other 

Table l. Milk Production Costs at Increasin g Levels o f Milk Production, 1953 

Pounds of milk (3 .7 per cent butterfat) yearly 
Costs 

Grain and roughage costs per cow 
New York conditions-Grain ·-·········································-·········· 
New York conditions- Roughage ...•................................................................. 

New York conditions-Total grain and roughage .................•..•. 
Minnesota conditions•-Total grain and roughage ..................... _. 

Feed costs per hundredweight of milk 
New York conditions ..........•..............................................•........................................... 
Minnesota conditions• ···································································-···-····-···············-···-· 

Labor and overhead costs per hundredweight-
New York conditions ··············-··········-···-···········-··· ............................ ·-·····---····-

Total costs per hundredweight-New York conditions ---··-

5,000 

s 87 .81 
66.20 

154.01 
90.00 

3.08 
1.80 

2.81 
5.89 

10,000 15,000 

$168.73 $251.38 
84.96 97.45 

253.69 348.83 
130.00 165.00 

2.54 2.33 
1.30 1.1 0 

1.78 1.61 
4.32 3.94 

. ~ Minnesota figures, based on DHIA records, are included on feed costs to relate figures to local 
conditions . They were not a part of Dr. Newman's presentation. 
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Table 3. Rou ghage Diffe rences A ffec t Amoun t 
of G rain Re quire d 

Roughage 
quality 

Daily 
rate 

ea·ten 

Grain 
needed Approxi

crnnually mate milk : 
by COW grain 

producing ration 
10,000 lbs. during 

of milk lactation 

Average 2 lbs. per 100 
lbs. body weight 3,924 lbs. 3:1 

Excellent 2.5 lbs.per 100 
lbs. body weight 2,038 lbs. 6:1 

Annual saving 
in qrain per cow 1,886 lbs. 

qualities of the concentrates must be 
adapted to the roughage. These include 
the level of protein, calcium, and phos
phorus, and whether or not vitamin A 
and D should be included. 

The amounts of concentrates fed must 
be carefully adapted to the level and 
quality of roughages consumed. 

Rate of concentrate feeding must be 
carefully related to kind and amounts 
of roughage. Otherwise either it will be 
wasted or the cow will be underfed. 

With increasing levels of milk pro
duction per cow, the necessity of a good 
dry cow feeding program is much 
greater. The heavy producer must have 
r eserves to draw from during the peak 
of her lactation. Otherwise she cannot 
reach her full production and even 
more important her production in the 
later part of her lactation will be seri
ously lowered. 

The most important nutritional ad
vances with dairy cattle in the immedi
ate future will come from a greater 
knowledge of what goes on in the ru
men and why. Basic rumen research 
information is rapidly being uncovered 
from which practical applications will 
eventually be possible. For a few years 
yet we must be careful that the enthu
siasm of our advertising departments 
does not exceed the real knowledge of 
research people in the field . 

As dairy feed people we must remem
ber that our individual success is de
pendent on the degree to which we can 
help the individual dairyman operate 
more efficiently and profitably . 

• Vice-President, Beacon Milling Company, 
Inc., Cayuga, New York. 
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Introducing Three l(ey Staff Members 
These newly appointed University of 

Minnesota staff members will be work
ing closely with Minnesota feed, seed, 
and fertilizer dealers in the future. 
They are (from left to right) Skuli 
Rutford, William P. Martin, and Wil
liam T. S. Thorp. 

Skuli Ruiford, newly appointed di
rector of the Agricultural Extension 
Service, will head a staff of 400 full
time workers in 87 Minnesota counties 
and on the St. Paul Campus of the 
University. County agricultural, home, 
and 4-H agents work under his leader
ship. 

The new director is a native of Min
nesota and has been assistant director 
·since 1943. He has also served as a 
county agent, as head of the Minnesota 
Rural Rehabilitation Administration, 
and as a specialist in land use and 
conservation at the University. 

Skuli Ruiford· William P. Martin William T. S. Thort 

William P. Martin, new head of the 
University's Soils Department suc
ceeded C. 0. Rost, who retired June 30. 
Dr. Martin is a native of Utah and came 

to Minnesota from Ohio State Univer
sity where he had been professor of 
agronomy and bacteriology. He is a 
graduate of Iowa State College and has 
served on the Univeristy of Arizona 
and U. S. Forest Service staffs. 

William T. S. Thorp, ne..:..r director of 
the School of Veterinary Medicine and 
assistant dean, came to the University 

FERTILIZER USES Continued from page 1 

portance of soil tests in a sound ferti
lizer program. 

Most of the bulletin is devoted to a 
series of tables outlining general guides 
for fertilizer use on each of the im
portant crops grown in Minnesota. The 
recommendations are given on the basis 
of high, medium, and low soil test 
levels. 

How Recommendations Are Made 
An important change from previous 

publications giving fertilizer recom
mendations is that all recommendations 
will be made in terms of the pounds of 
each of the plant foods-nitrogen, phos
phate, and potash-needed per acre. 
Outlining the general fertilizer recom
mendations in this manner will permit 
each dealer to supply the farmer from 
the grades of mixed fertilizers and the 
"straight goods" he normally handles. 

Recommendations are also divided 
into those for soils with fine-textw·ed 
and those with course-textured surface 
soils. This division takes into account 
the amount of clay which might act 
as a reservoir for plant nutrients and 
the amount of available moisture that 
different soils can hold. 

Since the laboratory is not as yet 
making tests for nitrogen, recommenda
tions for this nutrient are based on the 
level of organic matter in the soil, the 
number of years since legumes or ma
nure has been used, and the crop to 

be grown. Each of the tables also car
ries recommendations for methods of 
applying the fertilizer. 

A typical recommendation for a 
farmer desiring good corn yields might 
be as follows: 

Situation: A silt loam soil with corn 
after corn and no manure 
application. Organic matter 
medium, phosphate test low, 
potash test medium. 

Fertilizer 
needs as 
indicated 
by table: 

Fertilizer 
might be 
applied as 
follows: 

55 pounds of nitrogen 
80 pounds of phosphate 
30 pounds of potash 

100 pounds per acre of 0-48-0 
or 250 pounds of 0-20-0 
broadcast prior to plowing. 
190 pounds per acre 4-16-16 
or 150 pounds 5-20-20 in row 
at planting time. 

140 pounds per acre 33-0-0 
or 55 pounds 82-0-0 side
dressed at about second 
cultivation. 

The bulletin also sounds a warning 
in regards to fertilizer use. Commer
cial fertilizers have an important place 
in any soil fertility and conservation 
program in Minnesota. But they will 
not take the place of drainage, liming, 
good crop rotations, or erosion control. 
They shouJd be used along with these 

from the National Institutes of Health. 
Dr. Thorp is a graduate of Michigan 
State College where he received his 
Doctor of Veterinary Medicine degree. 
He served at Pennsylvania State Col
lege for 10 years before joining the 
staff of the National Institutes of Health 
in 1947. There he was in charge of the 
laboratory aids branch. 

basic soil management practices. 
The kind and amount of fertilizer to 

use depends upon the state of fertility 
of the soil and the crops to be grown. 
It must be understood that there is no 
best fertilizer for any crop on all soils, 
nor is there any best fertilizer for all 
crops on one soil. Fertilizer use for any 
specific field or crop can best be deter
mined by the use of soil tests well cor
related with fertilizer experiments. 

Seed and Fertilizer 
Dealers Set Meetings 

Five special regional meetings are 
being arranged for retail seed and fer
tilizer dealers in certain parts of Min
nesota. The meetings are being spon
sored by the University of Minnesota 
Agricultural Extension Service, Minne
sota Crop Improvement Association, and 
Minnesota Seed Dealers' Association. 
For details see your local county agent. 

Dates for the meetings follow: 
Nov. 16, Worthington-Rock, Nobles, 

Murray, Cottonwood, and Jackson 
Counties. 

Nov. 17, Granite Falls-Redwood, 
Lyon, Lincoln, Yellow Medicine, Lac 
qui Parle, Chippewa. 

Nov. 18, Mankato--Le Sueur, Nicol
let, Brown, Watonwan, Martin, Waseca, 
Sibley, Blue Earth, Rice, Faribault. 

Nov. 19, Rochester-Goodhue, Wa
basha, Winona, Houston, Fillmore, 
Mower, Dodge, Olmsted. 

Nov. 23, Stillwater-Washington, Chi
sago, Isanti, Anoka, Ramsey, Dakota. 
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Stilbestrol Shows Promise • 
Ill 

WISE BURROUGHS* 
Several outstanding research de

velopments have come to light during 
the past year in beef cattle nutrition. 
Most striking perhaps has been the 
good results obtained with stilbestrol 
placed in cattle supplements as a feed 
additive. 

Stilbestrol when added to cattle sup
plements increases live-weight gains 
markedly and decreases feed costs ap
preciably. L ive-weight gains appear to 
be stimulated on all types of cattle 
rations. However, the greatest stimula
tion is noted on the better rations con
taining generous amounts of grains. 

Gains have been stimulated as much 
as 37 per cent on high corn fattening 
rations which amount to as much as 
three-quarters of one pound additional 
gain per steer per day. On high rough
age rations where cattle are being win
tered to gain m oderately, stilbestrol 
stimulates gains by approximately 10 
to 15 per cent. 

Both heifers and steers respond to 
stilbestrol feeding. However, somewhat 
more response is noted in steers. Age of 
cattle does not appear to be consequen
tial in the response of stilbestr ol upon 
growth and fattening. Cattle w eighing 
600 pounds appear to r espond as well 
as cattle weighing 1,100 pounds. How 
ever, extremes in weight below or 
above th is range have not been tested. 

Feed costs on all types of cattle r a
tions and with differen t kinds of cattle 
are reduced from 10 to 20 per cent . 
This saving in feed costs with current 
feed prices represents a saving of ap
proximately 2 cents to 4 cents per 
pound of gain. Appetite is stimulated 
moderately by stilbestrol feeding, 

• Professor of Animal Husbandry, Iowa Sta te 
College. 

IN THIS ISSUE . . . 

EDITOR'S NOTE-In his pre
sentation to the Fifteenth Annual 
Animal Nutrition Short Course. 
September 13-14 at the Univer
sity of Minnesota, Dr. Bur roughs 
reviewed many new developments 
in beef cattle nutrition. We here 
present a condensed version of 
of his remarks on the use of 
stilbestrol in beef cattle nutrition. 

the stimulation in feed consumption 
averaging about 5 per cent. 

Stilbestrol in Fattening Cattle Supplement, 
Iowa State College, Ames , Iowa 

112-da y feeding period 
Milligrams of stilbestrol 

fed daily per steer 
(8 s teers p er lot) ----------

None 2.75 5.5 11.0 

Av. initia l weight, lbs. .. 691 693 696 696 
Av. fina l weig ht, lbs. .. 94 1 968 992 1039 
Av. da ily gain, lbs. ......... 2.23 2.46 2.64 3.06 
A v. daily ration 

Ground com, lbs. ...... 12.7 12.7 14.6 14.6 
Silage, lbs . ......................... 11 .8 11 .9 11.8 11.7 
Hay, lbs. ................................. 2.5 2.5 2.5 2.5 
Supplement , lbs ............ 2.0 2.0 2.0 2.0 

Feed required per I 00 
lbs . gain, a ir-dry 
basis , lbs . ............ . -············ 940 864 87 4 756 

Cos t of feed p er lb. ga in 22.1¢ 20.2¢ 20.9¢ 18.3¢ 

In one exper iment at Iowa State Col
lege different levels of stilbestrol were 
added to the r ation. These levels-0, 
2%, 5%, and 11 milligrams daily per 
animal-showed a progressive favor
ableness to the higher · levels. Based 
upon all experiments conducted to date, 
the m ost desirable level appears to be 
10 milligrams per animal daily. Al
though excellent results were obtained 
with 5 or 6 milligram levels of stilbes
trol, slightly better results were ob
tained at the 10 to 12 milligram level. 
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Beef Rations 
One of the more encouraging features 

of mixing stilbestrol in cattle feeds is 
the absence of undesirable side-effects 
in bringing about faster gains and 
cheaper gains in the feedlot. Contrary 
to the experimental results obtained 
earlier with stilbestrol pellets given by 
implantation under . t_he skin, no signs 
of restlessness, riding, udder develop
ment, and high tailheads have occurred 
in cattle given stilbetsrol by mouth QY 
mixing it in feeding supplements. 

The physiological action of stilbestrol 
when given orally therefore appears to 
be somewhat different t han the physio
logical action of stilbestrol when given 
by pellet implantation. 

Although dressing percentage and 
car cass grade seem to be lowered with 
stilbestrol implantation, there has been 
little or no alteration observed in car
cass quality when stilbestrol is fed. 

F inally the meat tissues from stilbes
trol-fed cattle appear to be free of 
harmful residues of stilbestrol. Th is 
same situation is also true of the offal 
organs of cattle. Even the stilbestrol 
taken into the d igestive tract in the 
feeding supplement appears to be quan
titatively eliminated within a very 
short time. Data of this nature have 
been submitted to the Food and Drug 
Administration in Washington for ap
proval. 

WARNING 

The information concerning diethyl
stilbestrol feeding in this report is in 
±he experimental stage only and the 
materials and procedures described do 
no± constitute recommendation for 
usage. Any person making use of these 
results at ±his time must assume all 
responsibilities for any hazards which 
m ay be involv ed. 
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