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Promote A Quality Forage Program 
WILLIAM F. HUEG, JR. 

As a dealer in agricultural supplies 
you can help yourself and your custo
mers by promoting a forage manage
ment program that leads to extra profit 
from every forage acre. A successful 
forage program develops from careful 
planning. These plans include the right 
crop and variety, adequate lime and 
fertilizer, and appropriate use of herbi
cides and insecticides. 

These are items that you sell, but no 
matter how much your customers may 
invest in good seed, lime, fertilizer, and 
chemicals, they will miss the mark if 
they fail to adopt good management 
practices. The difference between top 
profits and just breaking even may de
pend on how early they harvest and 
how they handle their forage crops for 
hay and silage. 

Early Harvest Means Higher 
Quality 

Encourage your customers to harvest 
the first crop early. Each day of delay 
changes plant composition by lowering 
protein and total digestible nutrients 
(TDN) and increasing fiber. These daily 
changes rapidly reduce the feeding 
value of the forage . Early cutting may 
produce less total forage from each 
acre, but the improved quality means 
extra dollars from livestock feeding be
cause of better use of the forage. 

Date and frequency of cutting dem
onstrations at 12 Minnesota locations 
in 1960-1961 clearly show the impor
tance of cutting the first crop of forage 
early. Table 1 shows the composition 
of alfalfa-grass mixtures for protein, 
fiber, and TDN. 

The date and frequency demonstra
tions covered Minnesota from the south
east corner to the extreme northwest. 

William F. Hueg, Jr. is an associate professor 
and extension agronomist. 

Table 1. Composition of alfalfa-grass mixtures harvested at different dates and 
growth stages-average of 12 locations in Minnesota, 1960-1961 

Cutting date 
(1st cutting) Stage of growth TDN* 

percent 

Fiber Protein 

percent percent 

June 2 Pre-bud ...................................................... 70.8 23.9 20.1 
June 15 Late bud-1!10 bloom ............... 62.3 30.4 17.2 
June 24 lf2 bloom .................................................... 59.3 32.5 14.3 
July 2 Full bloom-mature ..................... 56.0 34.8 12.5 
6 to 8 weeks regrowth 2nd cutting ............................................. 61.9 30.8 16.7 
!1 to 6 weeks regrowth 3rd cutting 68.3 26.1 19.0 

~ TDN is calculated by formula from protein and fiber. 

This gave a good sampling of growing 
conditions. The percent composition for 
each of the quality factors were in very 
close agreement for any given date re
gardless of location. 

Feeding Value in First-Crop Forage 
Decreases 1 Percent Each Day 

The greatest change in forage quality 
is in the first crop. This is a wide vari
ability when compared to changes in 
the second and third crops. During the 
first 2 weeks of June, fiber increases 
rapidly. About 60 percent of the total 
increase is during this period. The in
creased fiber has a marked effect on 
TDN. 

Of the total change in TDN, 62 per
cent is during the first 2 weeks of June. 
Of the total change in protein, about 
38 percent is during this 2-week period. 

Forage digestibility declines about V2 
percent each day from June 1. The in
take of forage, affected by increased 
fiber, decreases at least V2 percent for 
each day delay. The data in table 1 
support the rule of thumb that states, 
"for each day delay in harvest after 
June 1, the feeding value of first crop 
forage decreases at 1 percent per day." 

This daily loss is large enough to be 
the difference between profitable, low 
cost feeding, and just breaking even. 
Quality deterioration is rapid and goes 
on at about the same rate for any given 
date and location in Minnesota. Because 
of this fact, harvest delays should be 
avoided. 

More Feed from Fewer Tons 

In addition to quality information 
yield data was also obtained from thes~ 
demonstrations. Two-time and three
time cuttings were also compared. Table 
2 shows the 2-year average for dry mat
ter protein and TDN from the 12 dem
onstrations. 

It is interesting to compare the pro
duction of TDN from the alfalfa-brome 
mixtures with that produced from corn. 
Have you ever considered that alfalfa
brome might be this valuable as a feed? 
When early cut and properly handled 
it can be an excellent source not only 
of high protein, but also high energy. 

When treatments I and II are com
pared with treatment IV there is a 
marked improvement in forage quality. 
This improved quality is shown by 

(Continued on page 8) 
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The Fertility GAP • 1n Minnesota 
ROBERT D. MUNSON 

Do we have "soil mining" or "soil 
building" on our 18.9 million crop acres 
in Minnesota? That question is an im
portant one, especially when we realize 
that the value of crops produced on 
Minnesota's 145,660 farms in 1960 was 
$803,600,000. 

L et's first take a look at some of Min
nesota's 1959 census data in order to 
get the picture. That picture may not 
be as brigh t as it could be. For exam
ple, 86 percent of Wisconsin's and 95 
percent of two other midwest states' 
corn acreage get some fertilizer. In 
Minnesota 57.1 percent of the corn acre
age, 35.2 percent of all harvested crop
land, and 4.2 percent of the soybean 
acreage was fertilized. 

One might rationalize that the above 
values sh ould not cause concern be
cause after all, "Minnesota is a fairly 
new state, only a little over 100 years 
old, and our soils are still fertile and 
don't need added plant food." This 
would q uell the interest of some people, 
but not individuals that travel over the 
state studying nutritional problems on 
various crops or who have viewed the 
state's soil test summary data. Soil test 
summaries of soil samples tested from 
over the state give an indication of soil 
fertility levels. Table 1 sh ows the per
cent of soil samples from various sec
tions of Minnesota that test in the me
dium to low range for phosphorus and 
potassium and less than pH 6.3. 

It is apparent that many of the soils 
now being farmed are initially below 
nutrient levels considered sufficient for 
efficient and profitable crop production. 

This article is a condensation of a speech 
given at the Soils Short Course on the St. Paul 
Campus. Mr. Munson is from the American 
Potash Institute. 

Table 2. Acres. total and state average yields. and value of p r oduc:lion of eight of 
Minnesota's m a jor crops fo r 1960 • 

Total State aver- Value of 
Total yield age yields production 

1,000 1,000 bushels $1,000 
acres bushels per acre 

Corn .................................. .............................. .. 6,660 309,258 54.0 297,202 
Wheat ............................................................... . 967 26,543 27.4 49,901 
Oats ................................................................. .. . 3,865 189,385 49.0 102,268 
Barley ............................................................ .. 892 29,882 33.5 24,503 
Soybeans ..................................................... .. 2,090 41,800 20.0 95,722 
Potatoes ........................................................ .. 104 22,137 211.6 18,955 
Alfalfa-mixed hay ............................ .. 3,479 7,568 (tons) 2.18 (tons) 128,656 

~,Minnesota Agricultural Statistics, 1961. 

Table 3. Tons of N, P ,O,, and K.O removed by the grain. hay. and tubers of eight 
major Minnesota crops, 1961 

Crop N P .o . K ,O 

tons tons tons 
Corn ............................................................................... . 139,166 54,120 38,657 
Wheat ...................................................................... .. 16,589 8,294 4,976 
Oats .................................. .......................... . 59,182 23,673 17,754 
Barley ..... ................................................................. ... .. 13,446 6,350 4,482 
Soybeans* ............................................................ . 18,288 28,738 
Potatoes ......... .......................................................... .. 2,296 885 3,736 
Alfalfa-mixed hay ....................................... .. 94,600 37,840 170,280 
Total .......................................................................... . 325,279 149,450 268,623 

* Soybeans and other legumes primarily use nitrogen that is "fixed" by sym
biotic organisms. 

If the nutrient levels of many of 
our soils are below that considered opti
mum for top profit per acre, are we 
making progress in improving the situa
tion? To see how we are progressing, 
we can take a look at some major crop 
and fertilizer statistics for the year 1960. 
Table 2 summarizes the acreages, state 
average yields, and value of production 

for eight of Minnesota's major crops on 
over 18 million acres. 

Table 1. Per cent of soils testing less than pH 6.3 and medium or less in extractable 
phosphorus and exchangeable potassium • 

When a crop is harvested, essential 
elements that have been taken up dur
ing the season are removed. If the total 
crop is removed, as is the case with hay 
or silage, the removal of these elements 
is greater than when only the grain is 
harvested. Let's consider how many 
tons of nitrogen (N), phosphate (P,O.), 
and potash (K,O) would be required 
annually for Minnesota, just to replace 
the amounts estimated to be removed 
by the eight crops in table 2. These esti
mates are given in table 3. These are 
probably conservative estimates be
cause over 850,000 acres in other crops 
were not included in these calculations. 
Also, in many cases the entire crop of 
corn or oats was removed as silage. For 
example, in 1959 nearly 900,000 acres 
of corn silage were harvested. Harvest
ed silage particularly removed large 
amounts of nitrogen and potassium. 

Soils testing in categories 

Medium and low 
Less than 

Section of Minnesota pH 6.3 ExtractableP ExchangeableK 

percent 
Western ........................................................................................ 14 
Northeast and north central ................................. 68 
South central ....................................................................... .. 27 
Southeastern ...................................................... .................... 54 

percent 
61 
15 
68 
35 

*Minnesota Soil Test Summaries. Minnesota Soil Series 45. 

percent 
38 
87 
60 
80 

(Continued on page 3) 
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Fertility Gap_ Table 5. Average pounds of N , P ,O,, and K,O per acre removed by eight major 
crops a nd amounts replaced by fertilizer in 1961 

(Continued from page 2) 

Crop removal-1960 ................................... . 
Nutrient replacement-1961 
1960 deficit ........................................ . 

N 

36.0 
7.2 

28.8 

pounds per acre 
16.6 
13.2 
3.4 

K .o 

29.8 
8.2 

21.6 

For the 1961 fertilizer year, Minne
sota's State Department of Agriculture 
reported that only 65,702 tons of N, 
119,689 tons of P .o ., and 73,975 tons of 
K .O were used in the state. Table 4 
shows the differential between the 
amounts of N, P .O., and K.O removed 
and that applied. The same general 
deficit has been true for many years 
because it is only within the past 10 to 
15 years that we have really begun to 
use fertilizer in Minnesota. These defi
cits are in general agreement with those 
calculated by the Soils Department, al
though they used fewer crops and dif
ferent assumptions in determining their 
estimates. The important thing is that 
we have a basis to estimate how our 
soil fertility ledger is balancing. 

Table 6. Comparison of Minnesota's and Indian a's 1959 fertilizer use per 
harvested crop acre 

Now let's put these removal and 
usage values in terms of pounds of N, 
P .O,,, and K.O per acre, values we can 
all grasp. Relationships in these terms 
are presented in table 5. It is apparent 
that even in a high fertilizer-use year, 
additions per acre are still drastically 
low in nitrogen and potassium (added 
as potash). 

You will recall that in 1959 only a 
little over one-third (6,664 million 
acres) of our harvested crop acres re
ceived any fertilizer. What was the 
average removal-addition balance pic
ture? 

Average rates for the state on the 
acres that received fertilizer were 19.2 
pounds of N per acre, 32.6 pounds of 
P .O. per acre, and 21.2 pounds of K .O 
per acre. You will note by comparison 
that the acres fertilized were receiving 
fairly respectable applications, but that 
the amounts of nitrogen and potassium 
were low while the amounts of phos
phorus were high. Again, however, it 
is necessary to point out that in 1959 
12.25 million acres of harvested crop
land did not receive "pound-1" of plant 
food. 

If we compare Minnesota's 1959 fer
tilizer usage per harvested crop acre 
with that of a more mature fertilizer
use-pattern state such as Indiana, the 

State 

Minnesota 
Indiana ................................................................. . 

N 

6.4 
22.0 

trends ahead are also obvious. These 
relations are in table 6. 

In spite of efficiencies of utilization of 
applied nutrients and manure applica
tions the time is approaching in Minne
sota when nutrient additions will be 
equal to or greater than nutrient re
moval- particularly because many of 
our soils are inherently low in fertility. 
In some instances land has been pur
chased for a rather nominal price per 
acre. In order to get profitable produc
tion out of such land, capital investments 
have to be made on lime and fertilizers. 

In a recent article in the Minneapolis 
T1"ibune, Russell Asleson reported that 
in 1960 Minnesota used some 500,000 
tons of limestone, about 2,877,000 tons 
less than the 3.377 million tons that 
should be used annually in the state. 
He stated that some 6 million acres of 
cropland in the eastern third of Min
nesota r equire immediate liming. 1959 
census data indicate that less than 1.1 
percent of our crop acres were limed 
in that year. Furthermore, the average 
rate of lime per limed acre was only 
2.1 tons per acre. Unless something is 
done, only 500,000 tons of lime will be 
used again in 1962. Thus it is obvious 
we have a GAP in this phase of soil 
fertility . It is significant in this regard 
that the effectiveness and efficiency of 
applied fertilizers is usually improved 
when acid soils are limed. 

Table 4. Difference b etween tons of N. P .o •. and K.O removed by eight major 
Minnesota crops and that applied in fertilizers for 1960 

N 

tons 

Crop removal 1960 . ..................................... 325,279 
Fertilizer applied-1961 .......................... 65,702 
1960 deficit ................. ............................. .. ........... 259,577 

tons 

149,450 
119,689 
29,761 

tons 

268,623 
73,975 

194,648 

P .o . 

pounds per acre 
11.0 
29.8 

7.2 
33.7 

Some may ask the question, "Can 
we use more fertilizer and would it be 
profitable if we did?" This is certainly 
a legitimate question. Recently, I found 
out how farmers that had participated 
in Minnesota's Extra-Profit Corn Con
test came out as far as profits from fer
tilizers were concerned. After calculat
ing the 7-year average yield of 107.4 
bushels per acre obtained by 1,564 con
testants from over the state, the re
turns above fertilizer costs averaged 
$9.10 per acre for the period. Incidental
ly, contrast their average corn yield 
with the 1961 state average of 63 bush
els per acre. 

Regarding attitudes toward possible 
profits from fertilizer use, the follow
ing statements by James Gibbons and 
Earl Heady of the Iowa Center for 
Agricultural and Economic Adjustment 
in Iowa Fa1·m Science are significant. 
They state that "We've found that 
within a wide range of conditions, fer~ 
tilizing good cropland according to soil 
test recommendations should have a 
high priority for operating funds. This 
practice gives some of the highest re
turns on farm-invested funds. It's gen
erally more profitable and less risky to 
invest funds here than in nearly any 
other place in the farm business." 

When we know that nutrient addi
tions should be modified according to 
the level of available nutrients in the 
soil and crop grown, it is important to 
realize that greater stress is being put 
on soil today than 20 years ago. Under 
our current technology and manage
ment, soils must have the capacity to 
supply the essential elements at a more 
rapid rate. For example, one may run 
into serious fertility problems on al
falfa when time of cutting management 
permits taking three cuttings of high 

(Continued on page 8) 
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New Wrinkles in Calf Feeding 
JESSE B. WILLIAMS 

Today some of the problems dairy
men ask most about arise from the 
handling of 50 to 100 infant calves. A 
few years ago they were more con
cerned with the relative merits of 
whole milk and milk r eplacer feeding. 
Here we report on some of our recent 
research and development in many as
pects of calf feeding . Understanding 
these developments is important to both 
the farmer and the feed salesman, mixer, 
or manufacturer. 

Some dairymen have larger herds ; 
others work off the farm raising calves 
as a side line. 

Side-Line Operations 

A typical side-line operation consists 
of a made-over dairy barn that will 
handle 25 to 50 small calves. The calves 
are reared on milk replacer, grain, and 
hay and are then shifted to a grain, 
hay, and pasture diet. 

The heifers from such an operation 
are kept through a summer, wintered 
as yearlings, bred at 15 to 18 months, 
and are available for sale as heavy 
springing heifers in the late fall and 
early winter. 

The male calves from the calf-raising 
operation are handled in a similar man
ner and then placed on 60-120 day 
feeding for sale as slaughter animals. 

The Calves' Environment 

Calves should be purchased locally 
to redu ce the kinds of transmissible dis
eases that can be brought in. Purchased 
calves should b e examined by a quali
fied veterinarian and treated under his 
supervision with sulfas or antibiotics. 
Commercial milk replacers and many 
calf starters contain medicinal prepara
tions of doubtful value because of the 
low concentration of the drug and low 
initial feed intake by the animal. 

Once a disease breaks out in a large 
number of small calves usually 25 to 
75 percent of those under 3 weeks die. 
Environmental conditions are frequent
ly such that the efforts of the veteri
narian go for naught. Most calf barns 
lack sufficient ventilation to provide a 
healthy atmosphere. Fresh air needs to 

Jesse B . Williams is a professor in the De
partment of Dairy Husbandry. 

be brought into the calf barn even 
though the temperature inside the barn 
may be lowered. The most desirable 
environment will have an exchange of 
air each 5 minutes. 

Extreme cold itself is not a very im
portant hazard to the calf. The calf is 
born with an excellent fur coat that 
will protect him in most situations. 
Wind exposure may frost bite the ears 
and occasionally the nose but cold it
self does not affect the calf. Calves 
need protection from drafts and direct 
cold w inds. 

Calves can be very successfully kept 
in open housing where the three sides 
of the building are tight and the south 
side is open. Some barns need solid 
wall pens, some 42 inches high while 
others need them 5 feet high to protect 
against directional drafts. The ideal 
barn does not have solid wall parti
tions, thus permitting an even air flow. 
Dry bedding is a must for small calves 
to avoid the accumulations of manure 
and r esulting manure burns on the 
flanks and sides. 

Milk Replacers 

Milk r eplacers occupy a very impor
tant part in the nutrition of our new 
born calves. Most milk r eplacers are 
made up of approximately 75 percent 
dried milk products, 10 to 15 percent 
stabilized lard, and 10 to 15 percent 
cereals, minerals, and vitamins. Some 
milk r eplacers use hydrogenated vege
table oils to replace butterfat and ani
mal fat products. Vegetable fats prob
ably will eventually replace the ·animal 
fats because of ease of mechanical han
dling, price of the fat, and availability . 

Rumination and Feeding 

Actual rumination begins at a very 
early age in the calf. Normally, rumi
nation is thought to occur when the 
calf starts chewing the cud consistently. 
However, bacterial action in the rumen 
has started several days before. The 
small calf produces several of the B 
vitamins by the time he is 14 days old. 
Some B vitamins are produced at less 
than 10 days of age. 

Most calves chew the cud a bit by 
the time they are 3 weeks old and all 
healthy calves should be chewing their 
cud by the time they are 5 weeks old. 
However, heavy feeding of whole milk 
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will delay rumination and will delay 
cud chewing. Most of the potbellied 
calves seen on farms are in a marginal 
state of nutrition. In fact, the potbelly 
is probably due to malnutrition. The 
intestines and stomachs fill with gas 
rather than with food nutrients. 

Supplementary Flavoring 
Condimen ts 

The dairy calf does not seem to b 
greatly impressed by supplementary 
flavoring condiments. The addition of 
two artificial flavors and in different 
concentrations in an experiment at Wa
seca did not seem to cause a calf to 
consume more feed. In fact, the higher 
levels will reduce feed consumption. 
Some of these calves were conditioned 
to the flavors from birth in hopes of 
stimulating greater feed consumption. 
Individual calves showed individual 
preference for a particular flavor when 
preference trials were run. This did 
not mean, however, that they consumed 
more total feed or gained faster. Fla
voring water seemed to please the ap
petite of individual calves and was very 
unpleasant to other individual calves. 

Early Wea n ing 

Experimental work at our Experi
ment Stations at Waseca, Rosemount, 
and St. Paul have conclusively demon
strated that dairy calves can be suc
cessfully weaned at 28 days of age. 
The calves were kept on dam's milk 
for the first 4 days of life and then 
shifted to an experimental milk re
placer by the tenth day and then 
weaned on the twenty-eighth day. The 
milk replacer included 80 percent dried 
skim milk powder, 9 percent cerelose, 
10 percent sweet spray dried butter
milk, and 1 percent minerals and vita
mins. The calf starter included 40 per
cent ground shelled corn, 30 percent 
ground whole oats, 20 percent wheat 
bran, 10 percent soybean oil meal, 1 
percent trace mineralized salt, 1 per
cent dicalcium phosphate, and fortified 
with vitamins A and D. This diet is 
economical, storable, and acceptable to 
the calf. 

Feeding Calves for M eat Sales 

Our interest in raising dairy animals 
for sale as red meat began to develop 
seriously after a series of trials by 
Kenneth Miller, Southern School and 
Experiment Station, Waseca, demon
strated that dairy heifers could be 

(Continued on page 6) 
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Profit Tips on Fertilizer Use in Corn Production 
C. J. OVERDAHL 

P r ogress is being made in under
standing ferti lizer profits. Observations 
from numerous fer tilizer plots con 
du cted th roughout the state during the 
past several years indicate situations 
where fert ilizer profits are best at
tained. 

East Central Minnesota 

The results in this area (mostly 
sandy loam soils) indicate that n itro
gen is th e main limiting factor . Yield 
increases from 65 pounds of nitrogen 
sidedressed , wher e phosph ate and pot
ash wer e adequate, averaged 22 bushels 
per acre giving pr ofits of $13.50 per 
acre for supplemental nitrogen. In past 
years, increases from such a rate h ave 
been even h igh er. The 120-pound rate 
in 1957, for example, gave increases 
over 70 bush els per acr e. Nitrogen re
sponses following a legume crop h ave 
been qui te small. Soils in this ar ea gen
erally test high in phosphorus while 
potassium usually tests low. Phosphate 
response from a $3 per acre (30 pounds) 
row tr eatment averaged 6 bush els w h en 
th e potash rate was 90 pounds per acr e. 
At lower potash rates ther e were no 
profits from ph osphate. The highest ni
trogen treatment was also n ecessary 
before phosphate showed benefits. 

Potash profits were $11.50 beyond 
fer tilizer costs from the 90 pounds rate. 

It would appear that wh er e drough t 
hazard is not great that liberal rates 
of n itrogen, 80 to 100 pounds per acr e 
sidedressed p lus starter and h igh rates 
of potash , are most profitable. Where 
drough t is a perennial h azard, 50 
pounds of nitrogen usu ally is sufficient. 

Southeastern Minnesota 

F our experimental plots in south
eastern Minnesota on Fayette soils 
averaged a 21-bushel increase from 
100 pounds of nitrogen even though 
yields of 100 bushels were attained 
where only starter nitrogen was used. 
Such yield increases would mean about 
$8 per acre profit from supplementary 
nitrogen when corn does not follow a 
legume. 

Phosphate responses in this area 
were generally quite low but profits 

C. J . Overdahl is an associate professor and 
extension soils specialist. 

were obtained from t he 30-poun d rate 
in the row. Potash applied in the row 
showed extremely high returns per 
dollar invested and appeared superior 
to broadcast rates. 

It would appear that a 1:4:4 or 1:3:9 
ratio of fertilizer used at about 150 to 
200 pounds per acre in the row would 
satisfy most phosphate and potash 
needs for corn and bring high profits 
particularly from potash. Such treat
ments averaged $9.50 to $10 per acre 
profits beyond fert ilizer costs. When 
th is figure is added to the n itrogen 
profits, following a nonlegum e, experi-

mental plots showed a $15 to $18 profit 
beyond fertilizer costs. These are aver
ages for all soil test levels. When potas
sium tests were low in this area, nearly 
$20 per acre profit was obtained from 
30 pounds of row applied potash. 

South Central Minnesota 

Th is is a broad area roughly from 
Waseca and Freeborn Counties to the 
two western tiers of counties along the 
South Dakota border and as far north 

(Continued on page 6) 
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Profit Tips-
(Continued from page 5) 

as Meeker and Kandiyohi Counties 
(chiefly Clarion-Nicollet-Webster soils). 

In 1961, the best treatment of those 
used was 70 pounds of nitrogen along 
with 200 pounds of 5-20-20 in the row 
and 40 pounds of broadcast phosphate. 
Yield increases from nitrogen averaged 
20 bushels per acre giving about a $10 
to $11 profit when corn followed a non
legume. 

Row fertilizer of 200 pounds of 5-20-
20 averaged a profit of $4 beyond fer
tilizer cost on 15 fields. Broadcast phos
phate also appears quite profitable 
particularly if the carryover possibility 
is taken into consideration. All 15 fields 
in this area in 1961 tested either me
dium or high in phosphorus and potas
sium. If plots had been located where 
phosphorus or potassium tests low it 
is reasonable to assume that consider
ably higher profits from these nutrients 
could be expected. 

Southwestern Minnesota 

If an evaluation of subsoil moisture 
could be made, improvement in fer
tilizer profits would be certain. Profits 
in this area in 1961 were extremely 
variable depending on moisture supply. 
In general, phosphate, particularly 
when broadcast, gave big increases 
when the test was low. The average of 
all 17 fields in 1961, however, showed 
only a 10-bushel increase from 40 
pounds of phosphate-an average of 
about $6 beyond phosphate cost. Profits 
were considerably above this on fields 
with apparently adequate subsoil mois
ture. 

Nitrogen responses were also ex
tremely variable with some increases 
from 70 pounds of nearly 30 bushels 
while other fields showed no response. 

Research at the Morris Experiment 
Station would indicate that a consider
able difference in nitrogen response oc
curs depending upon the preceding 
crop. A 5-year average shows that corn 
following alfalfa gave no nitrogen re
sponse while corn grown the second 
year following alfalfa had about a 10-
bushel increase from 80 pounds of ni
trogen. At this rate such a response 
only breaks even. For corn, 3 or more 
years away from a legume, the average 
yield increase was 27 bushels. It would 
appear, that with moderate to low sub
soil moisture perhaps lower rates of 
nitrogen (such as 40 pounds) would be 
most profitable on second year corn. 
There appears to be no doubt as to the 
nitrogen profits on a continuous corn 
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program or corn grown with no leg
umes in the rotation from rates of 70 
to 80 pounds of nitrogen. With high 
available subsoil moistw·e, rates could 
be profitable perhaps at 100 pounds of 
nitrogen. 

In General 

Soil tests are the best tool to hand 
pick the field with the best profit pos
sibilities. Profits on low testing soils 
throughout the state have been very 
high. 

Fertilizer dealers and farmers should 
talk over soil test results with the 
county agent or other agriculture lead
ers in the community. Fertilizer appli
cations must be fitted to soil test levels, 
drought hazards, past crops, and past 
yields. Past yields are usually an ex
cellent supplement to soil test informa
tion. 

Where preceding crop yields have 

Calf Feeding-
(Continued from page 4) 

raised to a weight of 850 pounds in 12 
months. This discovery was made while 
testing out some artificial flavors for 
possible use in calf starter rations. 
To place maximum stress on the calf 
starters the Milking Shorthorn-Hol
stein-Brown Swiss calves were fed a 
limited amount of the nonfat milk re
placer and weaned at 28 days. These 
68 crossbred calves averaged 90 pounds 
at birth and gained 2.3 pounds daily. 

Rosemount Feeding Plan 

The Rosemount feeding plan makes 
use of milk replacer for the first 56 
days of life. The limited amount of 
milk replacer keeps the calves hungry 
and they are quick to seek forage and 
grain or silage. The average calf from 
birth to 950 pounds will consume ap
proximately 45 pounds of milk re
placer, 110 pounds of salable whole 
milk, 950 pounds of calf starter, 170 
pounds of soybean oil meal, 3,750 
pounds of soft shelled corn, and 2,200 
pounds of corn silage. This brings the 
feed costs to sale weight at approxi
mately $100 per animal. 

The calf starter used is composed of 
both hay and grain. Most calves are 
consuming at least 6 pounds daily at 
the end of the milk replacer period. 
Many calves are consuming 13 pounds 
daily. The ration is composed of 25 per
cent ground shelled corn, 20 percent 
ground alfalfa hay, 20 percent of 44 
percent-soybean oil meal, 5 percent 

·-

March 1962 

been high (over 100 bushels), use care 
in selecting the right starter ratio and 
rate. In most cases where soils have 
been very productive, phosphate and 
potash needs will be satisfied by the 
starter application. Where productivity 
is low and weeds and soil insects are 
controlled, heavy broadcast rates as 
well as starter will likely be most 
profitable. 

Choosing the right nitrogen level is 
difficult. Following alfalfa only low 
rates are recommended, probably that 
which goes on as starter only. Follow
ing soybeans use about 20 pounds less 
nitrogen than for the same field follow
ing corn or small grains . Where drain
age is slow, nitrogen will give big in
creases unless there is a problem of 
excess water. On coarse textured soils, 
such as sandy loams or loamy sands, 
always apply nitrogen as a sidedress
ing and use liberal rates following non
legumes in satisfactory rainfall areas. 

liquid molasses, 15 percent wheat bran, 
12¥.! percent beet pulp, 1 percent di
calcium phosphate, 1 percent trace 
mineralized salt, and vitamins A and D. 

The first Rosemount group of milking 
Shorthorn steers averaged 1.59 pounds 
daily gain from birth to 18 months. 
These animals weighed 81 pounds at 
birth and had a final weight of 950 
pounds. They were not in a finished 
condition, however, and sold as heavy 
feeders. 

Eight Holstein steers were sold in 
early January 1962 from the Rose
mount Station, averaging 870 pounds 
at 13 months of age. These steers made 
an average daily gain of 2.21 pounds 
from birth to sale and the cost per 
pound of gain was less than 13 cents. 
Although the steers were quite uniform 
in weight, they were not uniform in 
body conformation. The dairy sire in
fluence will be heavily felt in the 
establishing of conformation. 

Twenty-four other Holstein male 
calves have completed 6-month weights 
since this project was started in No
vember 1960. These 24 calves averaged 
97 pounds at birth and 405 at the end 
of 183 days. The birth weight ranges 
were 66 to 126 pounds. The 6-month 
weight ranges were from 259 to 484 
pounds. The average daily gain was 
1.68 pounds. There have been 14 Hol
stein females that reached 6 months 
with an average birth weight of 89 
pounds and a range of 62 to 117 pounds. 
The 6-month weights averaged 392 
pounds with a range of 297 to 500 
pounds. The heifers gained 1.65 pounds 

(Continued on page 7) 
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Piper Sudan Top Yielder In 
1961 Trials 

Piper sudan rated high in 1961 Uni
versity of Minnesota trials comparing 
hybrid sorghums and sorghum-sudan 
grass hybrids with Piper and Greenleaf 
sudan. Piper had the highest yield, low
est prussic acid content, and fastest re
covery after grazing. 

University agronomists A. R. Schmid, 
L. H. Smith, and J. D. Nalewaja found 
that Piper yielded 3.9 tons of pasturage 

Calf Feeding-
(Continued from page 6) 

daily, even though they averaged less 
at birth and had the same birth weight 
range. 

Twenty-three Milking Shorthorn 
male calves with an average birth 
weight of 77 pounds and a birth weight 
range of 42 to 106 pounds had a 6-
month weight of 333 pounds and a 
range of 213 to 407 pounds. The average 
daily gain was 1.4 pounds for the 183 
days. Fourteen Milking Shorthorn fe
males of the same age averaged 71 
pounds at birth, a range of 54 to 82 
pounds, and averaged 317 pounds 6 
months later with a range of 218 to 
388. The heifers gained 1.34 pounds 
from birth to the end of the 183 days. 

The starting weights and average 
daily gains between these two breeds 
were quite significant. The Milking 
Shorthorns will gain about .8 to .9 
pound daily for the first 60 days while 
the Holsteins will average about 1.25 
in the same period. The difference in 
starting weights plus the difference in 
appetite in the first 60 days gives the 
Holstein a tremendous advantage. The 
Milking Shorthorns seem to follow a 
similar growth pattern after 60 days 
of age. There appears to be little dif
ference between the selection of males 
or females for this type of feeding 
work with these two breeds. Sire dif
ferences will show up without ques
tion. Calves purchased for a similar 
feeding program should come from 
herds or animals that are showing the 
least amount of dairy character or gen
eral angularity. 

Mech anical Feeding Device 

A mechanical feeding device has 
created a new interest in raising large 
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per acre and came through with 76 per
cent recovery 10 days after grazing. 
Sorghum-sudan crosses yielded nearly 
as well, but showed only 36 to 37 per
cent r ecovery. Greenleaf sudan yielded 
3.1 tons per acre and showed 61 percent 
recovery . 

Soil Moisture Survey 
Reported 

Despite the possibility that some 
ar eas of Minnesota will have an excess 

numbers of heifer calves for future 
cow sales and the raising of male 
calves for veal. Calves are usually pur
chased in groups of 10 to 15 and one 
group is fed by the automatic nursing 
device. Some installations in California 
have the nursing device mounted on a 
track so that the device is moved from 
one pen of calves to another under a 
time clock-electric motor operation. 
The units in Minnesota are usually 
made up of 3 to 5 of the m echanical 
feeding devices and handle 35 to 75 
calves. Commercial milk replacers are 
used but care must be exercised to pre
vent bridging within the feeder. 

Seven Milking Shorthorn steers and 
two Milking Shorthorn heifers aver
aged 97 pounds in weight at 1 month 
of age. They were fed on a Nursette 
fo r 57 days and weighed 195 pounds 
at the end of the trial. One steer gained 
2.74 pounds a day while another gained 
.81 with an average daily gain for the 
group of 1.72 pounds. The cost per 
pound of gain for this group of milk 
replacer fed veal calves was 27 .6 cents 
per pound. They did not make any 
m on ey because they were overweight 
by the time they were finished. Sea
sonal veal prices must be carefully 
watched in order to be financially 
profitable. 

Dairy Steer Feeding 

Butter bas been the equilizer for the 
dairy industry for many years. Dairy 
steer feeding shows promise as a farm 
production equalizer. During years of 
forage and grain surplus, these animals 
can be kept on the farm and sold at 
any age or weight without serious mar
ket discrimination. Greater consumer 
demand for average grade red meat 
can easily be m et by dairy steer feed
ing. Labor forces can be deployed to 
give the farmer more income from 
present acreage. 
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of moisture this spring, two areas of 
the state, the northern one-third and 
Lac qui Parle County, may experience 
serious soil moisture shortages in 1962. 

That's according to soil moisture sur
veys conducted during 1961 by the Uni 
versity of Minnesota in cooperation 
w ith ARS and Soil Conservation Serv
ice personnel. 

D. G. Baker, University soil scientist, 
and W. C. Burrows, ARS soil scientist, 
Morris, report that because of late sea
son rains in 1961, many areas of the 
state had an above-normal supply of 
moisture last autumn. As a result, even 
a normal spring rainfall will fill soil in 
these areas to its maximum water-hold
ing capacity. The specialists say that 
soil moisture supplies were high in 
south-central and southeast Minnesota; 
normal spring rains and a rapid snow
melt could create serious surplus water 
problems there. 

Late season rainfall resulted in near
normal fall soil moisture at Dodge, 
Mille Lacs, and Polk County test sites. 
Baker and Burrows say that those areas 
will require normal rainfall this spring 
to provide normal moisture reserves as 
the growing season begins. 

In Red River Valley areas, frost has 
penetrated to a depth of 5 feet , increas
ing the possibility of early spring run
off. But heavy snowfall in early Decem
ber and before the frost had penetrated 
deeply into the soil retarded frost pene
tration in many areas of the state. As a 
result, south central and southeastern 
Minnesota may expect more rapid 
thawing this spring, increased infiltra
tion of early spring rains, and less run
off. But this will not prevent the possi
bility of flooding in areas with high soil 
moisture reserves or where the frost is 
deep. 

Published by the University of Minnesota Ag· 
ricultural Extension Service, Institute of 
Agriculture, St. Paul l. Minnesota. 
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Forage Program-
(Continued trom page 1) 

yields of 200 to 300 pounds more pro
tein or 100 to 400 pounds more TDN 
per acre from three cuttings. This extra 
protein or TDN will more th an pay for 
the extra tr ip over the field. These fig
ures clearly illustrate that total yield 
of forage per acre is a poor basis for 
determining the success of any forage 
program. 

More Dollars from Planning 
Harvest 

The total number of acres of forage 
to be harvested in any one cutting will 
dictate the starting time to harvest the 
crop at highest quality. Harvest plans 
should be such that all of the first crop 
is under cover by mid-June. 

The extra protein and TDN as a re
sult of earlier cutting will increase the 
dollar value of forage. If forage har
vested in treatment IV is worth $20 
per ton as hay then treatment I or II 
hay is worth $26 to $29 per ton using 
a value of 10 cents per pound for the 
extra protein. At a yield of 3 tons of 
h ay per acre this improved quality 
means $18 to $27 more income from 

Fertility Gap -
(continued from page 3) 

quality hay per year. Many fields are 
producing 125 bushels per acre, rather 
than the conventional 80 bushels that 
top farmers wer e getting 15 years ago. 
This trend will continue and soil nutri
ents will be placed under even greater 
stress and nutrient removals will be 
even higher. E. H . Rinke has indicated 
that within 15 to 20 years, 200 bushels
per-acre corn yields will be as common 
as 100 bushel-per-acre corn is today. 

From the above analyses, it is ap
parent that Minnesota does have a soil 
fertility GAP with which people inter
ested in the st ate's soils must be con
cerned. (No mention has been given to 
the boron, sulfur, and, recently, zinc 
problems that also need consideration.) 
Soils over much of the state were ini
tially low in the elements necessary 
for plant growth and development. 
Therefore, each year liming and fer
tilization are delayed, the soil mining 
continues and the deficit becomes 
greater. As A. C. Caldwell pointed out 
in a recent article, "The bank of nutri
ents in the soil is not inexhaustible, to 
continue to withdraw, we must deposit. 
It's about time we started doing a bet
ter job of it." 
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Table 2. Effect of date and frequency of cutting on dry matter yield, protein, and 
TDN per acre--average of 12 locations, Minnesota, 1960-1961 

Treatments Cutting dates 
Drymatter Protein 

per acre per acre 

tons pounds 

TDN* 
per acre 

I 3x early 
II 3x median 

III 2x late 

June 2, July 15, August 31 ........... . 3.2 1,192 
pounds 

4,152 
4,470 
4,041 
4,056 

June 15, July 27, August 31 ....... . 3.5 1,273 
J une 24, August 15 ............................. .. 3.4 1,013 

IV 2x very late July 2, August 31 ................................... . 3.7 986 

*The TDN in this forage is equivalent to 92, 99, 90, and 90 bushels of No. 2 
corn respectively. Protein is 2lh to 3 times greater in forage than in corn. 

each forage acre. This extra value is 
best realized when the forage is fed to 
livestock. 

Implications for Dealers fr om 
A Quality Forage Program 

1. The extra protein and TDN from 
these cuttings means more animal pro
duction. Three hundred pounds of pro
tein and 400 pounds of TDN will pro
duce approximately 1,000 pounds of 
milk. At 3 cents per pound this is $30 
extra income from each acre of early
cut forage. 

2. Farmers who get greater returns 
from forages by adopting an improved 
cutting schedule will be better custo
mers for high quality seed of superior 
varieties, fertilizers, insecticides, and 
other supplies needed for high yields 
and profitable production. Improved 
forage acres means improved cash po
sition. This could remove some farmers 
from your credit list. 

3. Using pre-emergence herbicides 
with row crops may mean earlier first 
crop harvest by delaying the first culti-

vation. Herbicide cost will be covered 
adequately by improved forage quality. 
Corn and soybean yields may be boost
ed by eliminating weeds when they are 
most damaging. 

4. Extra equipment may be needed to 
accomplish early cutting, such as field 
conditioners, mow drying systems, or 
a new silo to handle hay crop silage. 
Based on 100 tons of hay equivalent 
(1 ton of good hay equals 3 tons of 
good silage) 6 to 9 acres of hay pro
ducing 3 tons per acre will meet the 
annual cost of such equipment. This 
equipment further assures getting high 
quality forage because of reduced leaf 
loss. 

5. When commercial fertilizer is used 
on forage crops, three-time early cut
ting should be adopted. Fertilizer can't 
do the job by itself. But used in com
bination with timely harvest, it can 
bring you more pounds of protein and 
TDN from each forage acre. 

Extra profits can be made from each 
forage acre in Minnesota with simple 
management changes. As a dealer you 
gain from a more prosperous agricul
ture. Promoting a quality forage pro
gram is good business. 
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