SOIL MOISTURE and BALANCED FERTILITY
Factors in Corn Production

T TAKES from one to two pounds

of nitrogen to produce a bushel
of corn. This means that Minnesota’s
6,000,000 acres of corn, which pro-
duce nearly 300,000,000 bushels, re-
move at least a quarter-million tons
of nitrogen from our soil every year.

Fig. 1. Effect of continued early season
drouth on yield and fertilizer response, Red-
wood County. Nitrogen was applied in April
before planting; phosphate and potash in late
May. No starter fertilizer was used.

It is commonly assumed Minnesota
farmers are replacing this nitrogen
by growing soil-building legumes and
by applying farm manures and com-
mercial fertilizers containing nitro-
gen.

That isn’'t so. The figures that fol-
low show why.

If our 2 million acres of alfalfa or
clovers return 50 pounds of nitrogen
to the soil of each acre, this would
total 50,000 tons.

Possibly 50 per cent of the nitro-
gen produced by our farm animals
and poultry is eventually returned to
the soil. This may supply a second
50,000 tons.

The 371,000 tons of commercial
fertilizer sold in the year ending June
30, 1955 contained only 33,000 tons
of nitrogen.

This means that if the 133,000 ton
total of present efforts to restore
nitrogen to the soil were directed to
our corn alone, the return would be
only half of that removed by one

John M. MacGregor is associate professor, De-
partment of Soils.
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corn crop. Consequently, a large in-
crease in the use of fertilizer nitrogen
is necessary if soil nitrogen is to be
kept at levels essential for optimum
plant growth.

Recently, large applications of com-
mercial nitrogen have often given
substantial increases in both yield
and the protein content of corn. Such
yield increases, however, are not uni-
versal. Adequate soil nitrogen is only
one of the many essentials necessary
for best plant growth and yield.
Consequently, unsatisfactory returns
from nitrogen application can usual-
ly be traced to other unfavorable
conditions during the growing season.

Top production can be obtained
only when all conditions are relative-
ly favorable. Three factors are espe-
cially important in limiting corn
yields in Minnesota. They are:

1. Not enough corn plants per acre
to make use of applied fertilizer.

2. Inadequate soil moisture.

3. Poor soil fertility and nutrient
balance.

In this article we consider two of
those factors—moisture and fertility.

Soil Moisture

Plants growing in fertile soils gen-
erally make more efficient use of soil
moisture. Healthy plants will natu-
rally meet adverse growth conditions,
such as drouth, much better than will
those suffering from a nutrient de-
ficiency.

Corn plants, however, can be suf-
fering from either moisture or nutri-
ent deficiency and still looks perfect-
ly normal. Upper leaves of corn may
roll when the available moisture is
low, and lower leaves may ‘fire”
when soil nitrogen or potash supplies
are deficient. These symptoms occur
only when such deficiencies become
critical to plant survival.

If growing conditions are favorable
in the first half of the season, corn
produces lush vegetative growth. If
such growth conditions continue and
the available soil nutrient supply is
adequate, yields will be high. If later,
however, soil moisture or nutrients

are short for a long stretch, the well-
known distress symptoms show up,
a warning of lower yields and limited
fertilizer effect.

If it’s dry, however, early in the
season, the corn plant meets the situ-
ation by limiting overall growth, and
leaf rolling and “firing” is seldom
seen. Often the dry weather is fol-
lowed by heavy late summer rains.
Then the only evidence of probable
limited yield and fertilizer response
is that the corn plants seem to be
“standing still.” This is characterized
by the corn plants being smaller than
normal. It is in this situation that
many farmers are often most dis-
appointed with fertilizer response.

Drouth Effect

A good example of the early drouth
effect on corn growth and eventual
yield was shown on an experimental
field at Gilfillan in Redwood County
in 1955. Rainfall for April was 1.55
inches or 69 per cent of normal; for
May, 0.50 inches or 15 per cent; for
June, 1.87 inches or 42 per cent; for
July, 3.72 inches or 122 per cent; and
for August, 4.97 inches or 167 per

Fig. 2. An early spring drouth on this Sibley
County plot was relieved in June. A starter
fertilizer was used (4-24-12 at 150 pounds per
acre). Nitrogen helped to increase an already
high yield.

cent. The rainfall for the entire sea-
son was 83 per cent of normal.
The first good rain fell on July 8.
By this time corn on the higher-lying
(Continued on page 8)
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soils typical of the area had adjusted
to the limited moisture. Though ap-
pearing normal, the corn plants were
smaller than usual. On the lower-
lying portions of the field, the soils
were better supplied with both or-
ganic matter and available moisture.
Here the more favored corn plants
were much larger. Figure 1 shows
that the corn yields were little af-
fected, under limited spring rainfall,
by early application of nitrogen,
phosphate, and potash.

The only evidence that the mois-
ture deficiency might lower corn yield
was the absence of the usually rapid
corn growth during May, June, and
early July. When rains came, even
well-fertilized plants still grew rela-
tively slowly. The relatively limited
corn growth was unable to produce
high yields. Also additional fertility
supplied by fertilization failed to in-
crease plant size or vigor when
earlier plant growth was so seriously
retarded by insufficient moisture.
Under such dry conditions, farmers
should expect both limited yields and
fertilizer response, even though leaf
rolling or “firing” has not occurred.

A second experimental field on the
same soil type was located a few
miles away in Sibley County. Here
rainfall was approximately one-third
of normal during April and May.
Precipitation was about average for
the remainder of the season. There-
fore, the drouth was relieved at least
one month earlier than in the Red-

Fig. 3. Nitrogen in addition to a starter fer-
tilizer (4-12-24 at 125 pounds per acre) pro-
duced large increases in yield on this Isanti
County plot. Additional phosphate and potash
had little effect.

wood County field. Resulting yields
of ear corn, with or without addi-
tional fertilizer treatment, were
higher (figure 2).
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All of the corn on this field was
fertilized with 4-24-12 at 150 pounds
per acre at planting. Even with better
previous soil management and more
adequate plant population (4 stalks
per hill), the timely arrival of rain
in June saved this crop. The addi-
tional applied fertility effectively in-
creased yields.

Fertility Level and Nutrient
Balance

If there is enough soil moisture
during the entire growing season,
available nutrient content and bal-
ance in the soil is important.

The more sandy soils are low in
organic matter and hence low in
available nitrogen. If additional ni-
trogen is applied, potash may then
become the second nutrient limiting
plant growth.

It is generally assumed that mois-
ture is often the limiting factor in
crop production on sandy soils. How-
ever, fertilizer experiments with non-
legumes have shown that deficiency
of nutrients, especially of nitrogen,
is often the cause of poor yields.

A sandy soil seldom loses water by
runoff. Some of these soils have
layers of finer soil materials at dif-
ferent depths from the surface, which
is only slightly permeable to water.
This allows maximum absorption of
rain and gives considerable water
storage for plant use. In addition,
more of the water in sandy soils can
be extracted by the plant roots and
used for growth.

Sprinkler irrigation of these soils,
and the supplying of nutrients in
either liquid or in solid form, can
make tremendous increases in crop
production possible.

On one experimentally fertilized
corn field in Isanti County in 1955,
rainfall in April was 1.13 inches or
42 per cent of normal; in May, 1.04
inches or 29 per cent; 2.44 inches in
June or 60 per cent; 4.77 in July or
137 per cent; and 6.46 in August or
215 per cent of normal. For the sea-
son, the rainfall was 97 per cent of
normal.

Although the rainfall was rela-
tively limited until early July, sub-
stantial increases in corn yield were
obtained by applying 60 pounds of
nitrogen per acre (figure 3).

Wind erosion is a serious problem
on sandy soils, and they are seldom
plowed until planting time. After
plowing, the crop is immediately

sown, a practice conserving moisture
as well as soil. For this reason, the
relatively dry spring through June
was unfavorable, but not disastrous,
to corn growth. A starter fertilizer
(4-12-24) was applied to the entire
field at about 125 pounds per acre.
Even with limited rainfall, plants re-
ceiving fertilizer nitrogen grew large
and healthy with no evidence of leaf
“firing” or yellowing. Where plants

Fig. 4. Soil moisture was in relatively good
supply during the growing season on this plot
at the Morris Experiment Station. Nitrogen in
addition to the starter fertilizer (150 pounds
per acre of 6-24-12) increased the yield. With
addition of more nitrogen, however, the phos-
phate and potash were not ample enough for
further increasing yields.

had only the limited nitrogen avail-
able from the starter fertilizer, they
were smaller, yellow, badly fired, and
often were entirely barren of ears.

A fourth experimental corn field
was located on Barnes silt loam at
the Agricultural Experiment Sub-
station at Morris. The corn plants
responded well to additional nitro-
gen, even on this medium-textured
soil relatively high in organic mat-
ter. Monthly rainfall during April
through August was never less than
78 per cent of normal. The field was
well managed; it had been moder-
ately fertilized for some years. When
the corn was planted in May of 1955,
the starter fertilizer used was 6-24-12
at the rate of 150 pounds per acre.

Application of nitrogen alone at
the rate of 60 pounds per acre in-
creased yields 19 bushels per acre
(figure 4). Application of phosphate
and potash in addition to that present
in the starter fertilizer had little ef-
fect on yield, until nitrogen was in-
cluded. Increasing the application
rate of nitrogen above 60 pounds per
acre was not effective alone. The ad-
ditional phosphate-potash treatment

(Continued on page 20)
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Soybeans vs. Soybean Oil Meal

NE OF THE BEST protein sup-

plements for livestock is the
meal remaining after soybeans have
been processed to remove the oil. And
normally soybean-oil production takes
the bulk of Minnesota’s large acreage.
But if the crop exceeds the demand
for its oil, should farmers consider
feeding the soybeans directly to live-
steek in place of the more expensive
meal? Is it a sound nutritional prac-
tice?

The answer to that question is
found in feeding experiments which
experiment stations throughout the
country have been conducting for the
past 25 years. Those will be briefly
summarized here for the more im-
portant classes of farm animals.

Poultry

The nutritional superiority of pro-
perly processed soybean meal over the
raw bean is most strikingly evident
with chicks and poults. Baby chicks
fed either expeller or solvent-ex-
tracted meals may be expected to
grow about twice as fast as chicks
fed ground soybeans—and with less
feed required per unit gain in weight
(feed efficiency). In fact, a good soy-
bean meal compares quite favorably
with animal protein as a protein sup-
plement in practical chick starter ra-
tions (table 1).

Table 1. Relative efficiency of raw soybeans
and other protein supplements to
chick rations

Relative protein

Protein supplement etficiency (per cent)

Ground soybeans .. a8
Expeller meal ... 84
Solvent-extracted meal .. 92
Fish meal ... . 95
Meat scraps .. 82

The egg production of hens is not
seriously affected by adding soybeans
up to a level of 7 per cent in the lay-
ing mash. Levels in excess of 7 per
cent, however, cause the feed to be-
come less palatable and the mortality
of the hens increases. As a rule, feed-
ing raw soybeans to laying hens is

Irvin E. Liener is associate professor, Depart-
ment of Agricultural Biochemistry.
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not recommended. This is particular-
ly true if the hens are confined and
do not have free access to good range.

Swine

Raw soybeans have not generally
given satisfactory results as the sole
protein supplement to corn for grow-
ing and fattening pigs in dry lot or
on pasture. In one experiment, pigs
receiving ground soybeans gained
only 0.7 pounds per day compared to
1.3 pounds per day gained by pigs fed
expeller or solvent-extracted meals.

The higher oil content of raw soy-
beans (18-21 per cent) compared to
meals (expeller, 3.5 to 5.5 per cent;
solvent-extracted, 0.5-1.2 per cent)
also has a softening effect on the body
fat. The result is undesirable soft
pork.

There is only one instance where
raw soybeans have proved satisfac-
tory for swine feeding. That is in the
case of brood sows, provided a level
of 11 per cent of the ration is not ex-
ceeded.

Cattle

In fattening calves for market
weight, feeding raw soybeans has de-
finite economic drawbacks. This is
well illustrated by the figures shown
in table 2. Not only is the rate of
growth less in the case of calves fed
the raw soybeans, but the margin of
profit is also considerably reduced
when compared to calves receiving
the expeller meal. In contrast to these
results obtained with calves, ground
or whole soybeans compare quite fa-
vorably with meals in fattening yearl-
ings or two-year olds so far as weight
gain and selling price are concerned.
However, if the raw beans are fed in
excess of 2 pounds per day for longer
than 100 days, the animals have a
tendency to go off feed with signs of
scour and bloat.

The use of soybean meal does not
appear to offer any particular advan-
tage over soybeans for dairy cattle as
far as milk and butterfat production
is concerned. Some workers have re-
ported that the higher oil content of
the soybeans actually causes an in-
crease in the fat content of the milk.

But care must be exercised not to
feed more than 15 to 25 per cent of a
grain mixture as soybeans, otherwise
the quality of the butter may be ad-
versely affected. Soybeans in excess
of 30 per cent in the ration may also
cause a depression in the vitamin A
content of the butterfat.

Table 2. Economic advantages of teeding soy-
bean meal (expeller meal) over soybeans
in fatiening calves for market

Ground No
soy- Expeller supple-
beans meal ment

Weight gain (per

=T L n i

day) .. e, 1.601bs. 1.81 Ibs. 1.38 1bs.
Selling prices (per

100 lbs.) ... . $9.50 $9.70 $9.25
Margin above feed

cost (per steer) ... $3.70 $6.43  —$8.54*

* Below cost of feeding.

If urea and unprocessed soybeans
are mixed together in a feed, there is
the danger that toxic levels of am-
monia may be liberated. This is due
to the action of an enzyme called
“urease”—which would be destroved
in the processed meal. ’

Sheep

Whole soybeans can be used to fat-
ten lambs or fed to breeding ewes
with comparative safety, if not used
in too large quantities. Experiments
have shown, however, that the pro-
tein of raw soybeans is not as well
digested by sheep as the meal. The
protein of the raw bean is therefore
not as efficiently utilized as the pro-
tein of the meal.

Summary

Whether raw, unprocessed soy-
beans can be satisfactorily substituted
for the processed meal in the feeding
of livestock depends on a number of
factors. The most important of those
are the animal, its age, and the
amount of soybeans used. In general,
raw soybeans are unsuitable for poul-
try, swine, and calves. With certain
resirictions, soybeans may be used
for heavier beef and dairy cattle and
sheep.



Fig. 1. Fertile tassel on the left furnishes
pollen for the pollen-sterile plant at right. The
ear from the plant at right will be harvested
as hybrid seed produced without detasseling.

HREE BILLION corn tassels! That

is the number removed annually
in the familiar detasseling fields
which produce the nation’s crop of
seed corn. Scattered over £00,000
acres of seed fields, this detasseling
operation represents a 10 million
dollar headache for the hybrid seed
corn industry.

A huge labor force must be re-
cruited and trained each year for a
job requiring only two or three
weeks during July and August. The
tassels in the rows used for seed
must be pulled out before they have
shed any pollen at all.

Even under the best weather con-
ditions, it is an exacting job and
requires a large and well-trained
crew. Rain, wind, extremely hot
weather, and a host of other vari-
ables may make it extremely diffi-
cult to do a timely job of tassel re-
moval, even with the best personnel
management.

Seed producers have dreamed for
years of various methods to produce
hybrid seed without detasseling and
one of their dreams is now becoming
reality.

Male Sterile Corn

Corn plants that are normal in all
respects except that they produce no
pollen have been known for many
years. However, only in recent years
have plant breeders found male
sterile strains that breed true.

When the silks of male sterile
plants are fertilized with pollen from
other corn two very important
changes result.

E. L. Pinnell is associate professor, Carl Borge-
son, associate professor, and E. H. Rinke, profes-
sor, Department of Agronomy and Plant Genetics.
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HYBRID SEED CORN
Without Detasseling
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1. Some progeny produce plants
which shed pollen like any other
corn. The male parents with the
ability to transmit this type of in-
heritance are called “Restorers” from
their ability to restore complete pol-
len production to the offspring of the
sterile plants.

2. Other male parents produce
plants all of which are 100 per cent
male sterile. Here the male parent
is called a ‘“Nonrestorer.”

The characteristics of all plants
and animals are controlled almost
entirely by the units of heredity
which we call genes. These are lo-
cated in the tiny rod-like bodies
known as chromosomes, which are
found in the center of every living
cell. The inheritance of male sterility
however is unique in that the cell
sap, called cytoplasm, surrounding
the chromosomes plays a part in the
inheritance. No one knows at present
just what it is in the cytoplasm that
causes male sterility. Whatever it is,

NORMAL CYTOPLASM

STERILE CYTOPLASM

CHROMOSOMES
(carry genes)

NUCLEUS §

ORDINARY PLANT CELL

NONRESTORER GENE

NO POLLEN
(male sterile)

ried in one of the chromosomes of
the male. The ‘“Nonrestorer” types
carry the same gene in the recessive
form (r) which cannot overcome the
effect of the sterile cytoplasm.

Summing up, three elements may
be used to produce or prohibit pollen
formation at will: (1) special cyto-
plasm, (2) the restorer gene “R,” and
(3) the nonrestorer gene ‘“r.” This
knowledge has already been put to
work to eliminate part of the detas-
seling job. It seems virtually certain
that within a few years detasseling
to produce hybrid seed will be a
thing of the past.

Male Sterile Method Applied

Modern-day hybrids are made by
combining four inbred lines into a
double-cross hybrid. We may desig-
nate the inbred lines and indicate
how they are used by the formula
(A x B) (C x D). To produce double-
cross seed without detasseling each

STERILE CYTOPLASM

RESTORER GENE

NORMAL POLLEN
( Restored by gene R)

Fig. 2. Plant cells illustiating the control of pollen production in corn with three basic
elements: sterile cytoplasm; nonrestorer gene (r); and restorer gene (R).

it is passed on generation after gen-
eration only through the female par-
ent because the male parent contrib-
utes no cytoplasm to the cells of the
offspring.

When the male sterile strain is
crossed to a “Restorer” strain, the
more conventional inheritance by
genes comes into action. The pollen
restoring ability is apparently caused
by a single dominant gene (R) car-

of the inbreds must first be put
through a preparation program.
The first step is to convert inbred
A to a male sterile type. This is done
by crossing a male sterile strain from
Texas (the most satisfactory one
found thus far) to inbred A, using
the latter as the male. Backcrossing
pollen-sterile plants of the hybrid
to line A (always used as the male)

(Continued on page 12)
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Using Male Sterility to Produce
HYBRID TOMATO SEED

T. M. CURRENCE AND R. L. NICKESON

HE PHENOMENON of hybrid vi-
gor in tomatoes has been known
by geneticists since 1912. Because of
the type of flower, however, it is com-
paratively recent that hybrid tomato
seed has been commercially produced.
Unlike corn, both the pistil (female)
and anthers (male) develop in each to-
mato flower. The result is that pollen
produced by the anthers fertilizes the
pistil in the same flower. This is
termed “natural self-pollination” and
is the most intense form of inbreed-
ing. Tomato varieties as they occur
in the trade are therefore inbred, and
comparable with inbred lines of corn.
Obviously to produce a hybrid by
crossing two varieties it is necessary
to eliminate self-pollination. The most
economical means of doing this is to
use as a parent a flower that will not
normally pollinate itself. In other
words, a ‘“male sterile parent.” For-
tunately such forms have been found
and maintained by a number of to-
mato geneticists in various experi-
ment stations. A sterile type main-
tained here for several years does not
pollinate itself naturally due to an
abnormality in flower structure. It
can, however, be self-pollinated if pol-
len is removed and applied by hand.
To make use of such sterile forms,
it is essential that they have an abili-
ty to produce the qualities desired in
their hybrid progenies. The Minne-
sota station has been carrying on a
program with the objective of adding
this ability to a male sterile parent.

The qualities most desired by toma-
to growers in Minnesota are early
maturity, large-size fruits, and good
yield. Why these characteristics are
important is readily apparent to the
many thousand gardeners of the state,
whether they grow tomatoes for sale
or only for home use.

The general breeding method con-
sists of testing a number of male ster-
ile plants by actually crossing each of
them with several normal varieties.
Each set of crosses from an individual

T. M. Currence is professor, and R. L. Nickeson,
research assistant, Department of Horticulture.
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sterile plant is then grown in a com-
parative test with sets from the other
sterile plants.

In the research on hybrid tomato
seed at the University of Minnesota,
the original sterile plants were kept
alive until results of the test were

yield were emphasized in comparing
the various lines resulting from the
test crosses. Table 1 illustrates the
type of results obtained.

After the second generation was
tested, artificial self-pollination of the
best parent plant was again done.

Fig. 1. (Left) A tomato flower with anthers and pollen removed, ready to be cross-pollinated
to produce hybrid tomato seed. This operation is eliminated by having pollen-sterile flowers.
(Right) Pollen is removed from normal open flowers by means of a vibrating small wire-loop.

known. The individual plant which
gave the best progenies of the lot was
then self-pollinated by applying pol-

Table 1. Yields and fruit sizes of selected
hybrid tomato parent lines, compared
with the average lines and
the variely Firesteel.

Early Total Fruit
yield yield size
(tcns (tons {ounces
rer per per
acre) acre) fruit)
1953 Results:
Firesteel variety ... ..... 1.77 21.9 5.15
Average of 8 progenies . 2.31 22.58 5.33
Best of 8 progenies ... ... 3.79 25.0 5.49
1954 Results:
Firesteel variety ... 1.97 33.6 5.31
Average of 10 progenies. 2.96 34.3 5.61
Best of 10 progenies ... 3.16 35.8 3.71

len artificially. Thus the best of the
tested plants is closely inbred. Seeds
from this inbred plant were grown
and the test crosses repeated, and the
progenies again compared. As sug-
gested above, earliness, fruit size and

Thus two generations of selecting and
inbreeding the selections were carried
out. Selecting by test crosses was dis-
continued at this point, but self-pol-
linating was ccontinued three more
generations in order to bring about
uniformity of the new line.

It is now thought to be uniform and
otherwise suitable as a parent of hy-
brid seed. It is available to seedsmen
or any others who may wish to make
use of it for making hybrids. It is ex-
pected that the labor and expense of
producing hybrid seed will be re-
duced by half.

An additional refinement was
added to the improved male sterile
line. Since tocmato plants develop
many fruits and seeds, it is almost
impossible for the hybrid seed pro-
ducer to completely avoid some self-
pollination. To eliminate this as a
serious problem, recessive genetic
markers are present in the new line.
This makes it easy to identify those

(Continued on page 12)
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HYBRID SEED CORN WITHOUT DETASSELING

(Continued from page 10)

is practiced for several years. By this
procedure the chromosomes from in-
bred A are inserted into the sterile-
type cytoplasm, a process not unlike
changing the yolk of an egg without
breaking the shell.

The next step in the procedure is
to make certain that line B is a
nonrestorer (most inbreds are non-
restorers) by crossing it to sterile in-
bred A. If it is a nonrestorer, plants
of the single cross will shed no pol-
len but in other characteristics will
be the same as the original A x B
Cross.

The third step is to change inbreds
C and D to restorer types. This is
now being done by a back-crossing
procedure similar to that just de-
scribed, except that in this case the
plant used to start the process as a
female carries not only the sterile
cytoplasm but the restorer gene R
as well. In succeeding backcross gen-
erations pollen-shedding plants are
always used as the seed parent in
crosses to the C and D inbreds. After
five or more generations of back-
crossing, three more years of self-
pollination should fix the restorer
gene in pure condition and retain all
of the original qualities of C and D.

After the inbred selection or prep-
aration work is finished, production
of hybrid seed without detasseling
is possible. The female rows in a
double-cross seed production field
would be the male-sterile A x B
single-cross requiring no detasseling.
Male parent rows furnishing pollen
for the whole seed field would be the
restorer carrying single-cross C x D.
Ears harvested by the seedsman and
sold to the farmer as hybrid seed
would produce fields of corn in which
all of the plants would shed pollen
in the usual fashion.

The hybrid corn resulting from this
process should be unchanged, except
for the factors controlling its pollen
production. Its pedigree could be
written as (AT x Br) (C® x DB®)—“T”
indicating the Texas sterile cyto-
plasm, “r” the nonrestorer gene, and
“R” the restorer gene.

The University of Minnesota corn
breeders, as well as many others over
the country, have completed for
many parent lines the first two steps
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in the breeding program. We are now
about halfway through the task of
converting the male parent inbreds
to restorer types. Many breeders are
speeding the job by growing two
crops per year, one in the corn belt
and one in southern Florida during
the winter.

Blending

Temporarily, seed growers have
had to settle for less than complete
elimination of detasseling. Since the
development of restorer types was
begun somewhat later than the de-
velopment of male-sterile and nen-
restorer types, some growers are us-
ing a method that eliminated only
part of the detasseling. It is called
the blending method and works like
this:

In a double-cross seed production
field about two-thirds of the female
rows are male sterile. The other third
is the same cross carrying normal
cytoplasm; it is fertile and must be
detasseled. The male parent is of the
nonrestorer type. Seed from the ster-
ile and detasseled female rows is
blended and sold to farmers. In the
farmer’s fields about one-third of the
corn plants will be fertile—which is
ample to insure normal pollination.

At least one-third of the hybrids
registered for sale in southern Min-
nesota in 1955 were produced by the
blending method. Because of the
work and extreme care involved in
blending fertile and sterile seed corn,
the industry is looking forward to
the time when no detasseling or
blending will be necessary.

Performance of Hybrids

Many experimental trials indicate
that hybrids produced by the male-
sterile method will perform just as
well as hybrids produced by a good
job of detasseling—and even better
than hybrids from poorly detasseled
fields. A poor job of detasseling al-
lows some self-pollination in seed
parent rows and can cause losses in
yield the following year in the farm-
er’s fields.

The chief gain of the new method
should come from better control of
the hybridization process. This will

mean more uniformly good hybrid
seed for the farmer.

Will Seed Be Cheaper?

If all the money saved by com-
plete elimination of detasseling were
used to reduce the price of seed to
the farmers, the price would not be
much lower. Costs of detasseling, al-
though huge for the seed industry as
a whole, probably represent only 50
cents to one dollar per bushel of
hybrid seed sold.

Part of the savings from detassel-
ing will go into further research and
part will be swallowed up by in-
creased costs of the more complex
seed stocks program. Part may be
passed on to the farmer in lower seed
costs but seed won’t be much lower
in price.

HYBRID TOMATO SEED

(Continued from page 11)

plants which result from self-fertil-
ization.

The way these genetic markers are
inherited is recessive. This means
they do not show up in the immediate
progeny if one or the other parent is
normal. The two recessives in the new
tomato line are known as ‘‘potato
leat” (see figure 2) and “green stem.”
When these are present in the male-
sterile female parent, and self-pol-

Fig. 2. Normal hybrid tomato seedling (left)

and “potato leaf’ seedling (right). “Potaio
leaf” is one of the genetic markers identifying
plants to be rogued out.

lination occurs, the resulting plants
will have potato leaf and green stem.
But if cross-pollination with a nor-
mal plant is done, the resulting plants
will have normal foliage and normal
stem color. To grow only hybrid
plants then, the gardener needs only
to rogue out the young seedlings hav-
ing the unusual leaf type and stem
color.

MiINNESOTA FARM AND HOME SCIENCE



Broadcast Sprayers

L. A. LILJEDAHL

HE PAST THREE or four years

many farm machinery dealers
have been selling ‘boomless,” or
broadcast-type, sprayers. Their cost
is somewhat less than comparable
boom-and-nozzle sprayers.

Some of the companies producing
this type of sprayer advocate its use
for everything, including fields crops.
Some suggest its use for pasture and
roadside work only. Some farmers
have had good results using these
sprayers on their field crops; others
have had poor results. So far there
has been very little information avail-
able to help farmers decide about the
value of broadcast sprayers. It is
hoped that the information in this
article will be of some help.

There is much spraying that would
not get done without using a broad-
cast sprayer. This includes awkward
spraying jobs—such as spraying road-
sides and ditchbanks—and spraying
weeds and brush in rough pastures.
These jobs are difficult, if not impos-
sible, to do with an ordinary boom-
and-nozzle sprayer. However, they
can be done satisfactorily with a
boomless sprayer, especially when
there is little possibility of crop dam-
age due to uneven application. Those
who have a conventional boom-and-
nozzle sprayer may find it handy to
rig it up with a broadcast-sprayer
nozzle for such awkward jobs.

But what about broadcast spraying
of field crops? To help answer this
question, three different types of
broadcast nozzles were obtained, rep-
resenting the main types sold to
farmers, and tested in both the labo-
ratory and in the field.

Results of Tests

Fairly good spray distribution with
all nozzles was obtained in the labo-
ratory. But this did not give a true
picture of the results obtained in field
tests. In the field tests, broadcast
sprayers did not give as uniform a
spray distribution as a regular boom-
and-nozzle sprayer, except in com-
pletely still air. The chances being

L. A. Liljedahl is agricultural engineer, Agricul-
tural Engineering Research Branch, ARS, USDA,
and is located on the St. Paul campus.
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good that there will at least be a
slight breeze blowing at the time of
spraying, a better overall kill of
weeds, with less risk of hurting your
crop, can be expected with a well-
adjusted and calibrated conventional
sprayer than with abroadcast sprayer.

This does not mean that a farmer
spraying carefully with a broadcast
sprayer can not get better results

If the wind is no more than a
“slight breeze,” (when you can just
barely feel the wind on your face,
and when leaves just barely rustle)
the main precaution is that the
sprayer should travel cross-wind. By
spraying cross-wind, we mean that
the sprayer travels at right angles
to the direction the wind is blowing.

If there is a “gentle breeze,” (when
leaves and small twigs are in con-
stant motion but the small branches
do not move, and the wind will wave
a light flag) the sprayer should travel
cross-wind, and in addition, should
overlap half a swath on every pass.

Fig. 1. In using a broadcast sprayer each pass should overlap the previous swath by a full
half of the width, similar to the method used in double-disking a field. This helps to smooth

out irreqular coverage caused by the wind.

than a farmer who does a careless
job with a conventional sprayer. It
does mean that under most field con-
ditions and using the same amount
of care, the boom-and-nozzle sprayer
will give more uniform coverage than
the broadcast-type.

Limitations on Use

A farmer may feel that he can af-
ford only a broadcast sprayer, and
consequently want to use it to spray
his field crops. He can still do a fairly
acceptable job, if he recognizes its
limitations and always takes them
into account while spraying.

Tests conducted so far have indi-
cated broadcast sprayers operating at
pressures below 25 pounds per square
inch give rather uneven distribution.
At pressures above 35 pounds per
square inch, the spray distribution
was more easily affected by wind
variation. Therefore, it appears that
the best operating pressure is be-
tween 25 and 35 pounds. **

This means that the distance between
the line the tractor travels on succes-
sive passes should be half the recom-
mended swath-width (figure 1). This
overlapping is necessary to smooth
out the irregular spray distribution
caused by the wind.

These tests indicated that it is
doubtful if the use of broadcast
sprayers in anything more than a
gentle breeze would give satisfactory
results for field crops.

Some manufacturers do not recom-
mend a particular swath-width. They
leave it to the farmer to measure the
swath after his sprayer is set up. In
doing this, it is advisable to subtract
2 or 3 feet from the measured dis-
tance to allow for the fact that the
spray “tapers off” at the outer edge.
Manufacturers who do give a recom-
mended swath-width already have
taken this “tapering off”’ into account.

Calibration of a broadcast sprayer
is similar to that for a conventional

(Continued on page 19)
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per cent. Moreover, by 1950 half of
the counties had smaller percentages
of overcrowded units than the “best”
counties had in 1940.

The improvement is indeed marked.
In part, it seems to be related to mov-
ing off the farm and the resultant
abandonment of poor houses. Of the
24 counties which lost most heavily
by out-migration, 19 are now in the
“bottom half” percentage-wise in re-
spect to overcrowding.

GREATEST NEEO
NEXT GREATEST NEED
[ averace neeo

[ ] Less THAN AVERAGE NEED
LEAST NEED

SEEblil

Fig. 2. Dzgrees of housing need in Minne-
sota, based on 1950 U. S. Census data.

b R L

Housing Facilities Vary

It would be impossible to give pre-
cise figures on all of the measures of
housing facilities in this article. Ac-
cordingly, the state economic areas
were ranked according to the availa-
bility of five major facilities: electric
lights, mechanical refrigeration, flush
toilet, running water, and central
heating. These were then correlated.

Since correlation was high, the av-
erage samples were taken as a meas-
ure of housing need. Five clearly dif-
ferent degrees of housing could then
be seen. Certain areas were low on all
five degrees, others average, and some
high (figure 2).

The results are not too surprising.
The forested area ranks the poorest
on each of the measures used; the
Twin Cities area the best. The rela-
tively rich, southern-tier counties are
next highest. The counties bordering
North Dakota, or the forested area,
are next to the lowest in respect to
housing. The west central counties
are in the middle.

Clearly, there is room for improve-
ment despite the advances made be-
tween 1940 and 1950. The importance
of rural electrification programs in
bringing up the percentage of farm
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dwellings with electricity should be
noted.

Another result of employing urban
values in housing, as well as in other
areas of activity and living, shows in
costs. Not too long ago, the cost of
labor was markedly different in the
rural and urban areas. Ordinarily it
was cheaper to build on the farm than
in the city. Indeed, some so-called
“part-time farmers” have experi-
enced an advantage in living in a
farm house and working in town.

But today that differential is
shrinking. Costs of construction are
rising in the rural areas. Whatever
gains may have been made in the
1940-1950 decade will, in the future,
have to be made over and above the
changes in the cost of housing.

Housing Costs To Be Problem

The potential problem here is
great. Over 67 per cent of the farm
dwellings in Minnesota were built
before 1919; only 9.5 per cent have
been built since 1940. In comparison,
the United States averages are 45.8

per cent of the dwellings built before
1919 and 20.7 per cent after 1940.

The rural house in Minnesota is an
old house. Costs of upkeep are mount-
ing. Despite the increased use of mod-
ern facilities, our rural houses are in-
creasingly inadequate to fit the needs
of modern farm living—because liv-
ing encompasses more than “gadgets.”

Dilapidation is an increasing dan-
ger. Modern electrical appliances can
cause dangerous situations in out-
moded forms of wiring. More and
more houses will have to be built.
This is particularly true for the mod-
ern urbanized farmer and his wife.
It is here that the increased costs of
construction can become a burden to
the beginning farmers.

This all implies the continuation of
the trend in increased capitalization
of the farming operation. One effect
might well be construction of smaller
houses. This, in turn, might have the
effect of reducing the average-size
farm family, at least among those who
accept urban standards of living.

MARKETING PULPWOOD

(Continued from page 4)

To obtain some indication on po-
tential application of the weight
method of marketing pulpwood to
other Minnesota species, some weight-
cord ratios have been collected on
tamarack and balsam fir. This infor-
mation, together with similar infor-
mation on aspen and southern pine
(now marketed to some extent on

weight basis), is shown in table 1.
In interpreting these results, re-
member that they are very rough;
that precise comparability of condi-
tions is not assured; and that each
sample covers a short enough period
so that the influence of all of the indi-
cated variables are not evaluated.
Furthermore it is possible, and
quite probable, that the cord scaling
involved is the source of as much of
the variability as the weighing. An
(Continued on page 17)

Table 1. Variability in weight-cord ratios in loads of pulpwood tested—green, unpeeled wood
only. (Minnesota samples unless otherwise designated)

Month Means Size  Coefficient
Sample number of of of of varia-
and Species sale delivery sample tion* Remarks
(number
of loads) (per cent)
1. Aspen .. . March Truck 30 5.1 Actual purchases. All loads
from one logging operation.
2, BEPON ......oermsousmmn NCECH Truck 40 6.9 Actual purchases. Typical
run-of-mill deliveries.
8. Aspen ... August-September Rail 55 8.8 Actual purchases.
4. Jack pine November-December
January Truck 89 7.0 Actual purchases.
5. Jack pine ... February-March Rail 13 2.2 Actual purchases.
6. Tamarack .. November-December
January Truck 96 7.0 Experimental weighing.
7. Tamarack .. .. February-March Rail 68 52 Experimental weighing.
8. Balsam fir . December-January Truck 167 4.1 Experimental weighing.
9. Loblolly pinef February Truck 66 3.4 Actual purchases.
10. Southern pine¥ .. August Truck 20 3.5 Actual purchases. Consistent
yard.
11. Southern pinef ... August Truck 28 9.8 Actual purchases. Highly

variable yard.

* Both standard deviation and average were calculated from the listing of the pounds per cord
in each load. Dividing standard deviation by the average, and multiplying the result by 100, gives

the coefficient of variation for each sample.
F Location—Virginia. } Location—Georgia.
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Fig. 3. Percentage of cyclamen mites killed on everbearing strawberries by dif-
ferent spray materials used in two separate experiments. All sprays were emulsion
concentrates containing 2 pounds of the active chemical per gallon, except endrin at
1.6 pounds. The rates used were 1 quart each for endrin and Chlorobenzilate, 3 quarts
of Diazinon in the spring treatment and 1 quart in fall treatment, and 12 pints of

Kelthane—all in 100 gallons of water.

have become heavily infested late in
the season.

Satisfactory control of the cycla-
men mite is made difficult by (1) its
secretive habits, and (2) its ability to
build up rapidly from small numbers
that may survive after treatment.

Early attempts to control cyclamen
mites with an insecticide or miticide
were unsuccessful. For many years
the common control recommendation
was to subject the infested plants to
a hot-water treatment. More recently
the fumigation of the plants with
methyl bromide has shown promise.
Both of these methods have a rather
narrow margin of safety between
plant injury and cyclamen-mite con-
trol. The methyl bromide method is
also a hazardous procedure for the
fumigator.

During the last two growing sea-
sons we have had considerable suc-
cess applying certain spray emulsions
to mite-infested plants, using at least
100 gallons of total liquid per acre.
For the most part the usual miticides
are ineffective.

The insecticide, endrin, has shown
a fairly rapid action, and has kept
the mite population at a low level
for at least 4 or 5 weeks. Also very
effective, though perhaps a little
slower, is a new chlorinated miticide,
Kelthane. Comparisons of these ma-
terials with Chlorobenzilate and Di-
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azinon are presented in figure 3. All
three of the other materials are safer
to use than endrin, which must be
handled with caution.

These studies on effective sprays
have not been made on large plant-
ings. Nevertheless, repeated trials
indicate effective mite reduction and

subsequent vigorous plant growth
and fruit set. One of the most effec-
tive times for treatment is in the
spring just before the setting of fruit
buds.

Of the four materials used, endrin
and Kelthane seem to be the most
effective. Chlorobenzilate and Diazi-
non are valuable but somewhat less
effective. These rates per acre—using
the emulsion concentrates in 100 gal-
lons of water in all cases—gave the
best results: (1) endrin, 1 quart
(equivalent of 0.4 pound); (2) Kel-
thane, 1% pints (equivalent of 0.375
pound); (3) Chlorobenzilate, 1 quart
(Y2 pound); and (4) Diazinon, 1 quart
(Y2 pound).

A treatment in the fall may be de-
sirable when symptoms of mite in-
festation persist. In one of our ex-
periments, endrin treatments late in
October resulted in a very low mite
population the following spring. Cy-
clamen mites did not appear on the
treated plants in appreciable num-
bers until the last week in June,
while untreated plants were heavily
infested by the middle of May. If
there is any evidence of a mite in-
festation up to mid-season, a treat-
ment made between pickings of ever-
bearing varieties would be justified.

TREATMENT DURING BLOOM-
ING AND FRUITING MUST BE
AVOIDED.

MARKETING PULPWOOD

(Continued from page 15)

evaluation of which method is “bet-
ter” or “fairer” is not possible from
these preliminary results.

Despite such evident shortcomings,
the results seem to indicate that there
is no markedly greater variability in
short-term series of loads for tama-
rack and balsam fir than for aspen
and the southern pine. Consequently
the system might be extended in
Minnesota to tamarack and balsam
fir with no more difficulties than are
now involved with aspen and the
southern pines. A further conclusion
may be that wood delivered by rail
is less variable than wood delivered
by truck, possibly due to greater set-
tling of rail wood.

Use of Weight to Increase

It seems probable that the use of
weight as a basis of pulpwood pur-

chase in Minnesota and the rest of
the Lake States Region will increase.
Weighing does have a great advan-
tage over cord measure in measuring
rough and crooked wood. The ten-
dency toward greater use of hard-
woods, and of more small and crooked
wood, is very evident.

The increasing use of weight will
be of special interest to the farmer
producing pulpwood. Farmers are al-
ready accustomed to selling other
commodities such as milk, hay, and
livestock by weight, while the cord
may be less familiar to many farmers.
Furthermore, first application of pur-
chase by weight in any area is usual-
ly to wood delivered on trucks by
farmers and small local producers.

Much added research is needed to
determine the moisture content varia-
tion in pulpwood from different areas,
between wood cut at different times
of the year, and between heartwood
and sapwood.
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Soilage or Rotational Grazing?

THOR W. GULLICKSON AND CLIFFORD L. WILCOX

Editor's Note—Dr. Gullickson
and his associates first discussed
this question in the May 1954
issue of Farm and Home Science,
based on one year of experi-
mentation. Here are some con-
clusions reached over the three-
year period of 1953-55.

® It takes fewer acres of pasture,
generally, to feed a dairy herd when
crop is cut and fed green as soilage
than when cows graze the pasture.

o Cows fed according to the soil-
age or zero-grazing plan seldom pro-
duce any more milk than when on
pasture, but frequently the cost of
milk production will be higher be-
cause soilage involves more labor and
equipment.

® Compared to the soilage plan, a
well-managed rotational grazing pro-
gram is relatively simple and easy
to operate. Also, since the cows “har-
vest” the crop, labor and equipment
needs are cut to a minimum.

These are among the more im-
portant conclusions drawn from ex-
periments, comparing the daily ro-
tational plan with the soiling or zero-
grazing pasture plan. These were con-
ducted by the Dairy Department of
the University of Minnesota at its Ag-
ricultural Experiment Station at
Rosemount in 1953, 1954, and 1955.

The Experiments

In 1953, the work involved several
different crops—alfalfa-bromegrass,
orchard grass, ladino clover, oats, and
Sudangrass. Each field of each crop
was divided into two parts, one for
grazing and the other for soilage, with
35 cows in each group. Milk produc-
tion was the same for both groups.
However, it took only 30.6 acres to
produce the forage for the herd fed
soilage as compared with 50.9 acres
for the herd on pasture. The greater
wastage of forage from trampling by
cows on pasture apparently caused
the difference.

In 1954, only an alfalfa-brome-
grass mixture was used. Since this
crop never grew over 16 inches high,
wastage was about the same on both
plots. Consequently there was no
difference between them in acreage
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needed to feed each group. Both
groups also produced about the same
amount of milk.

In 1955, crops that had been found
to be most suitable for use in each
system were used.

A milking herd of about 50 pure-
bred Holstein cows was divided into
two equal and similar groups. One
was fed soilage; the other was turned
out to graze.

Both groups were on experiment
from May 16 to August 31, excepting

last day of the experiment. There was
no significant change in weight for
either group. The group on pasture
weighed 1,266 pounds at the begin-
ning, went up to 1,313 pounds on
July 1, and ended at 1,267. The group
on soilage started at 1,280 pounds,
went to 1,283 by July 1, and ended at
1,256 pounds.

Feeding Time—Cows in the pasture
group were given access to an area
of new forage daily. An electric fence

Table 1. Milk production and acreage needed to produce crops, for cows on pasture vs. cows
fed soilage, 1953, 1954, 1955

Pasture-fed group

Soilage-fed group

Milk production (1bs.)

Milk production (lbs.)

Days of No e = du

experi of Acres Per cow Acres Per cow
Year ment cows used Total per day used Total per day
1955 .. 25.5 28.94 100,793 42.0 15.75 98,769 41.2
1954 8 16.74 22,482 33.5 17.01 23,921 35.6
1953 ... 35 50.9 77,646 29.8 30.6 77.852 29.8

from July 6 through 17. At this time
neither suitable pasture nor soilage
was available due to a severe seasonal
drouth. Both groups were then fed
similar rations.

Pasture for the grazing groups con-
sisted of a mixture of alfalfa, brome-
grass, orchard grass, and red clover.
Alfalfa and bromegrass were predom-
inant, but the percentage of each var-
ied throughout the area.

The soilage group received an al-
falfa-bromegrass mixture from May
16, when it was about 14 inches tall,
until June 16; oats from June 16,
when they were ready to cut and
were about 36 inches tall, to July 6;
and Sudangrass from July 16, when
it was at least 18 inches tall, to Aug-
ust 31. Later some of the Sudan
reached a height of five feet.

All cows were milked regularly
twice daily and records kept of their
production. In addition, records show
that there was no significant differ-
ence between the groups in the fat
content of milk.

Results

Weight Changes—Each cow in both
groups was weighed at the start, on
the first of each month, and on the

Thor W. Gullickson is professor, and Clifford L.
Wilcox, research assistant, Department of Dairy
Husbandry.

was shifted once daily, usually in the
evening at milking time. It took about
15 minutes to go to the pasture and
move the fence (figure 1). After each
plot was grazed, the area was clipped
to remove the uneaten material.
Cows on soilage were fed half-inch
chopped green forage daily. The hay
was chopped with a direct-cut for-
age harvester, drawn by a 3-4 plow
tractor. It was blown directly into a
self-unloading forage wagon, and
then mechanically unloaded into six
feed bunks in the feed lot. All this
took approximately 40 minutes daily
when there were no breakdowns.
Pocket gopher mounds sometimes
clogged the cutter bar and fouled the
conveyor. Sudangrass over three feet
tall also caused some trouble. Oc-
casionally, following heavy rains, the
oats and Sudangrass fields were too
soft to support the heavy equipment.
Each load of forage was weighed,
and its dry matter content determined
soon after it was cut. Likewise the
amount and dry matter content of the
forage refused was measured daily.
Each cow at anywhere from 100 to
230 pounds of fresh forage daily. The
dry matter likewise varied widely, de-
pending chiefly on the stage of ma-
turity of the crop.
Harvesting, either as soilage or by
grazing, usually was started along one

MinNEsoTA FARM AND HOME SCIENCE
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Fig. 1. General type of layout used for a
rotational grazing program.

side of the plot and each day moved
toward the other side. When the re-
growth on the areas first harvested
reached the desired stage, the opera-
tiocn was repeated. The crop not used
in this way on any plot was cut and
made into hay or silage. A total of
10.4 tons of such hay was obtained
from the pasture plots. No portion of
the crop on the soilage area was cut
for hay. The pasture area was grazed
over approximately two and one-half
times during the season, and most of
the Sudan crop was cut twice. The
second cutting, however, was inferior
in quality because of heavy infesta-
tion with pigeon grass.

Hay Consumption—Hay was al-
ways available in limited amounts to

cows preferred to stand and eat hay
rather than go out and graze. lhe
soilage group had the advantage in
being confined in a shady woodlot.

Besides the hay, cows on pasture
were fed 7,695 pounds of soilage trom
July 1 to 5 when, due to the drouth,
the pasture did not fully satisfy their
needs. There is a credit of 10.4 tons
of hay harvested from the pasture
area.

Milk Production—There was little
to choose between the groups in total
milk production during the three
years (table 1). However, it took con-
siderably more land to produce the
forage needed for the pasture group
than for the soilage-fed group in 1955
(and in 1953, too). In 1954, both
groups required approximately the
same number of acres, but both
groups were fed comparatively short
alfalfa-bromegrass forage through-
out the season. This suggests that lit-
tle is gained by utilizing short-grow-
ing crops in the form of soilage rather
than grazing them.

Wastage—This generally is higher
when a crop is pastured than when
it is cut and fed as soilage. The differ-
ence, however, is very small except
with dense, tall-growing crops. Here
50 per cent or even more may be de-
stroyed by trampling and by fouling
with manure and urine.

Table 2. Cost of operating the pasture plan vs. the soilage plan of feeding dairy cattle

PASTURE SOILAGE
Cost* Cost*
Rent on 28.94 acres @ $15.00 ... $434.10 Rent on 15.75 acres @ $15.00 $236.25
Establishing pasture, seed, {fertilizer, Growing 10.85 acres of oats and Sudan-
el e v 241.00 grass @ $13.00 ... 141.05
Electric Iencmq labor cmd equxpmem 36.00 Growing 4.8 acres alfalfa- bromegmss
Clipping pasture ... Lz 42.00 @ $8.33 40.82
Labor, moving cross 1ence 24.00 Chopping forage from 21.19 acres @
8.63 tons supplementary hay @ $18.! 00 155.34 $4.95 ” 104.89
3.85 lbs. supplementary oat soilage @ Forage wagon maintenance .. 55.00
$5.00 19.25 Tractor, 40 minutes a day—6224 hrs @
$1.10 68.93
Total .. $951.69 Man labor 62.7 hrs. @ $1.00 . 62.70
Feed bunkers, maintenance .. 27.00
Mixius AL0.d ftond iy harvested iram 6.86 tons supplementary hay @ $18. UU 123.48
area @ $10.00 ... ... 104.00 Miscellaneous 27,00
Total cost of forage for pxoducmg
100,793 lbs. of mxlk_ SR R S 1 Y Total cost of forage for producing 98,769
Cost per 100 Ibs. of milk produced ... 84.1¢ Ibs. milk © $887.12
Cost per 100 lbs. of milk produced ... 89.8¢

* Based on cost figures provided by Department of Agricultural Economics, University of Minnesota.

cows in both groups, and each cow
was fed 1 pound of grain per 6 pounds
of milk produced daily. Cows on pas-
ture ate 3,543 pounds more hay dur-
ing the season than those fed soilage
(a total of 17,256 pounds against
13,713 pounds). One partial explana-
tion for this is that during the hot-
test, most humid days of the summer,
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On the other hand, wastage of for-
age when fed as soilage seldom ex-
ceeded 12 per cent. Wastage was quite
negligible, except when fermentation
and heating of the forage left in
bunkers overnight caused it to be-
come unpalatable. Other factors af-
fecting consumption were the weath-
er, flies, and stage of maturity of crop.

As crops became more mature, both
groups tended to eat less of them.

Feeding Value of Forages

Different forage crops not only dif-
fer in feeding value but also may
have a different value when used for
pasture than when fed as soilage.

Cows generally did well when on
oats and Sudangrass pastures, but did
even better when these crops were
fed as soilage. Both groups preferred
both of these crops over alfalfa-
bromegrass, and young plants over
those more mature. Ladino clover was
perhaps the most palatable crop for
both pasture and soilage.

The greatest advantage of the soil-
ing system over the grazing plan is
that it takes fewer acres. This occurs
only when tall-growing crops are util-
ized. Yields per acre of short palatable
crops are not increased by feeding
them as soilage.

For use as soilage, most crops
should be harvested at the early hay
stage instead of at the height most
desirable for grazing, which is some-
what lower. Feeding of a crop as soil-
age, therefore, generally cannot be
started until at least a week after it
is ready to be pastured.

Costs of Operating

Differences in costs between the
two systems with herds of 25 cows
each are so small that the influence of
even one of the many varying factors
may easily tip the balance in either
direction (table 2). Cost figures per
unit probably will be higher with a
smaller herd, lower for a larger one.

BROADCAST SPRAYERS

(Continued from page 13)

sprayer. Starting with a full tank of
clean water, operate the sprayer ex-
actly 18 mile (40 rods) in a field, at
the same speed and pressure that is
to be used in the spraying operation.
Measure the amount of water re-
quired to refill the tank and calculate
the application rate as follows:

gallons per acre —

Number of gallons used x 66
effective swath-width in feet

The effective swath-width in feet is
the distance between centers of sue-
cessive passes of the sprayer.
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"Mesabi (45-313-46)"

HE 1955 SEASON for garden

chrysenthemums was exceedingly
late and relatively poor in Minnesota
—as it was in other parts of the coun-
try. Nevertheless, the University of
Minnesota varieties came into flower
in time to give a good show for sever-
al weeks. They made a much more
successful season than most other
varieties did, again proving the value
of the university’s program of breed-
ing plants for the Upper Midwest.

Vulcan and Wenonah, two varieties
introduced by the University of Min-
nesota in 1955, developed to full ex-
pectation in spite of weather condi-
tions which caused a three-week de-
lay in their flowering. Two other
chrysanthemum selections, designated
in 1954 to be named and introduced
in 1956, also performed well enough
to justify proceeding with that plan.
These two selections have been nam-
ed Mesabi and Wanda.

Both Mesabi and Wanda should
prove to be very popular. They flower
early and remain attractive through-
out the entire fall season. Both are
excellent plants for the flower border,
or for use in landscape settings such
as foundation planting and in the
bays or promontories of shrubbery
borders. Mesabi has long stems which
make it suitable for cut flower pur-
poses. Wanda has shorter stems and
is more suitable for garden and land-
scape effects.

The home gardener may be more
concerned with the growing of garden
chrysanthemums in the flower border
than in potted plants. However, our
experiences with Wanda may be of
some interest. Late cuttings planted
in pots and plunged in the field made
excellent pot plants, which were in
full bloom in September. One group
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of rooted cuttings was planted in six-
inch pots on June 23; a second group
was planted in four-inch pots on July
10. Several applications of a complete
fertilizer, and regular watering in dry
periods during the growing season,
were necessary.

Short, sturdy plants are obtained
when late cuttings are used and the
plants grown in the full sun. Such
plants can bring the beauty of the
chrysanthemum into the home in the
fall of the year. Flowers on well-
grown potted plants will often last
longer than cut flowers.

All varieties of chrysanthemums
are not equally well adapted to pot-
plant culture, but the home gardener
may wish to experiment with other
varieties.

Mesabi (45-313-46)

Mesabi is a medium-tall, open
growing plant topped with bright
rust-colored blooms which average 2
to 214 inches in diameter. Blossoming

ordinarily starts in the last week of
August, reaching a peak in Septem-
ber. The double flowers with their flat
petals present an attractive display
until killed by frost. Long stems make
this plant desirable for cut flower pur-
poses. Plant height is approximately
18 to 24 inches. The plant spread is
about two feet.

Wanda (49-197-12)

Wanda is a vigorous growing, early
flowering variety. It produces a
rounded mound, topped by a prolific
display of 2V4- to 3-inch raspberry-
colored blooms. With age, the flowers
are transformed to a lighter pink col-
or. The flowers, which sometimes dis-
play a small yellow center, almost
completely hide the clean green foli-
age. In full sun, the plants reach a
height of 15 to 18 inches with a
spread of two feet or more. Wanda
usually begins to bloom in early Aug-
ust. It continues blooming until Octo-
ber, or until killing frost.

SOIL MOISTURE AND BALANCED FERTILITY

(Continued from page 8)
was necessary to maintain the nutri-
ent balance,

Conclusions

1. Shortages of soil moisture dur-
ing the growing season can reduce or
even eliminate fertilizer effect, even
with adequate corn plant population
and all other growth factors at an
optimum.

Leaf rolling and “firing” show up
only in exireme situations. If rainfall
is considerably below normal for any
extended period during the growing
season, the applied fertilizer has little

opportunity to increase immediate
corn yields.
Experimental results, however,

have shown that yields of succeeding
crops are often increased.

2. Balanced fertility is essential for
economic corn production. This (un-
like rainfall) can be conirolled by
the grower.

Experiments on sandy, medium-
textured, and fine-textured soils
have shown that shortages of avail-
able nitrogen often seriously lower
possible corn yields.

A nitrogen deficiency in corn is
not evident until it is critical. Then
it’s too late and impractical to cor-
rect. Consequently, the farmer should
insure an abundant supply of avail-
able nitrogen in the soil at all times.
In turn, adequate soil nitrogen alone
cannot increase crop yields unless
phosphate, potash, and moisture are
reasonably available in the soil dur-
ing the growing season.
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