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In ali, 12 of the 61 poles were de-
cayed so badly they had to be either
replaced or stubbed. A large number
of the other poles were partly de-
cayed, but they had enough sound
heartwood so the decayed area was
cut away and a new coat of 10-per-
cent-penta grease, which is now avail-
able, applied. Excavating, cleaning the
poles, adding new grease, and digging
for replacement poles was a difficult
and time-consuming operation—much
more costly than the initial digging
of the holes and setting of the poles.

Pine poles treated to recommended
standards would have remained sound
after 15 years of service. The creosote-
pressure-treated splash boards used
above and below ground around the
ends and closed side of this shed are
still sound after 15 years of service.
Using untreated or poorly treated
poles, even of a naturally durable
species like western red cedar, was
certainly “penny wise, pound foolish.”

Durable Horizontal Silos

A somewhat similar experience with
two experimental horizontal silos (built
in 1955 and torn down in 1967) also
points out the need to use well-treated
poles and other wood products when
they will be in contact with the soil or
other moist conditions favorable for
decay.

Part of the red pine poles were
treated immediately after cutting and
peeling when they were too wet to
take the standard treatment. The
penetration of the 5-percent penta
solution was shallow, and the total ab-
sorption was about 0.6 pound per

Horizontal silo made of treated posts and lumber.

cubic foot. This is about a tenth of the
recommended standard. Air-drying
the remainder of the poles for 10 days
permitted the absorption of about 2
pounds of the preservative solution
per cubic foot, and ¥%-inch penetration
of the preservative. This treatment
was still only about % of the recom-
mended standard. Most of these poles
were incised to the butt six-foot sec-
tion. When setting the poles for the
silo, a 5-percent penta grease was ap-
plied in a 2%-foot band at ground line
on most of the poles.

The 1- and 2-inch pine lumber used
to line the silos was air-dry when
treated with the 5-percent penta solu-
tion. Many of the boards were heavily
blue stained. Penetration in the boards
was nearly 100 percent, and the ab-
sorption was from 6 to 8 pounds of the
preservative solution per cubic foot of
wood.

The silos were used for 12 consecu-
tive years prior to being torn down in

Plot for testing service life of treated and untreated posts.
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1967 to make room for other struc-
tures. At that time the lumber was all
free of decay. Some of the 1l-inch
boards had warped and checked. The
2-inch planks were as sound as when
the silos were built. Four of the poles
which had not been incised had com-
pletely failed. Sixteen other poles
showed some decay at ground line.
The remaining 46 poles and braces
were still sound after 12 years of ser-
vice. The structures could safely have
been used several more years without
major repairs or replacements.

Pine poles treated to standard spe-
cification with 4 to 6 pounds of the
preservative have remained sound for
15 years in similar farm structures.
There is no reason to believe their
service life will be less than 30 or
more years, which is the experience
with utility poles treated to accepted
standards. Untreated pine poles could
not be expected to last much longer
than untreated pine fence posts —
certainly not more than five years.

Inspection of these and other
experimental buildings conclusively
shows the need to use adequately
treated wood in all farm structures.
This need will be even greater in the
environmental farm buildings of the
future.

There is no reason that “penny wise,
pound foolish” should continue to ke
applicable to wood used in construc-
tion, even where it comes in contact
with the soil or other moist conditions
tavorable for decay. Adequate preser-
vative treatment, adequate design,
and adequate construction will assure
wood structures with a long service
life with a minimum of maintenance.



Newly Discovered in Minnesota —

Phytophthora Root Rot
of Alfalfa

F. 1. Frosheiser

In July, 1865 my attention was called to an alfalfa
field in Carver County that had suffered considerable
stand loss since early spring. The symptoms on the sur-
viving plants in the affected areas of the field suggested
a root rot caused by a fungus, Phytophthora megasper-
ma, which had been reported previously to occur in
California, Ohio, and Illinois. I isolated this fungus from
the diseased roots, and reproduced the disease in the
greenhouse.

Several other fields in this area, mostly new seedings,
suffered considerable stand loss during the 1965 season
following a rainy period in late May and early June. The
rainfall in June amounted to about 8 inches that year.
The stand in a field in Pine County was also greatly re-
duced by this disease.

Usually the first evidence seen of Phytophthora root
rot is wilting of the plants and thinning of the stand.
Sometime before this happens the roots become infected,
and dark lesions (rotted areas) appear on the roots,
followed by rotting of the tap roots (figure 1). The tissue
above and below the rotted areas is usually yellow.

High soil moisture is necessary for the progress of the
disease, and if wet conditions prevail the rot continues
until the tap root is rotted off and the plant dies. When
the soil moisture decreases, progress of the rot stops. If
enough of the tap root remains, the plant produces
smaller replacement roots and recovers. These adventi-
tious roots of the recovered plants are shallow, and the
plants are more subject to damage by drought.

In an area where the stand has been thinned, when
the tap roots of surviving plant show evidence of having
been rotted off, very likely Phytophthora root rot caused
the stand loss. Figure 2 shows roots of plants dug in
September in areas where the stand had been thinned
by the fungus early in the summer. The length of healthy
tap roots varied from 3 to 14 inches. The plants with the
shorter tap roots were generally less vigorous.

Since high soil moisture is necessary for development
of this disease, therefore, it is a problem only in poorly
drained soils during periods of excessive rainfall. Low
areas in the field where water tends to collect are often
affected, but the condition also occurs on slopes where
the water does not readily penetrate the subsoil. Here the
surface soil remains saturated in periods of continuous
rainfall — during the two weeks in June 1967 for ex-
ample. Rainfall for that month totaled 8 to 10 inches
in many parts of Minnesota.

F. I. Frosheiser is a research plant pathologist, USDA, and an
associate professor, Department of Plant Pathology, University of
Minnesota.
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Figure 1. Phytophthora root rot on alfalfa roots.

A striking example of stand loss on a poorly drained
hillside occurred in a first-year stand in Carver County.
The alfalfa on the crest of the ridge along one edge of
the field was unaffected. The stand was almost com-
pletely wiped out on the slope, but the alfalfa in the
lowest-lying portion of the field was unaffected. This part
of the field was tile drained.

The disease was observed in Carver and Pine Coun-
ties in 1965, but a more extensive survey probably would
have revealed a wider distribution. Evidence of the
disease was found in a wet area of only one field in 1966,
a season of limited rainfall. In 1967, following the copious
rain in June, Phytophthora root rot was observed in
alfalfa fields in Carver, Cottonwood, Murray, Sibley,
Waseca, Chisago, and Pine Counties.

The fungus, which appears to be present in most of
the heavier soils in Minnesota, will damage alfalfa dur-
ing prolonged periods of rainfal in poorly drained soils.
The fungus does little or no damage in soil that is ade-
quately drained.

Figure 2. Alfalfa roots rotted off at various depths
by Phytophthora.
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Hybrid Sorghums
As Forage

A. R. Schmid

The sorghums may be considered as four types:
1) sweet sorghums (sorgos), 2) grass sorghums, 3) grain
sorghums, and 4) broom-corns.

The sweet sorghums (sometimes called “forage sor-
ghums” or “canes”) have long been used for silage and
fodder in Minnesota. They have sweet, juicy stems, and
so some are used for production of sorghum syrup.

The grass sorghums include sudangrass and Johnson-
grass. Sudangrass and the sorghum-sudan hybrids have
been recognized as useful crops for green chop and
emergency or supplementary pasture and hay.

The grain sorghums and broom corn are seldom used
for forage.

A. R. Schmid is an associate professor, Department of Agronomy
and Plant Genetics.

The use of male-sterile lines has made it possible to
produce hybrid sorghums, sudans, and sorghum-sudans
at reasonable cost. The question is: How much better
are they? Will they substitute completely for corn as
silage? Will the hybrid sudans and sorghum-sudans re-
place alfalfa or alfalfa-grass mixtures for hay, pasture,
and green chop? These and other questions have been
partially answered by recent research at Minnesota Agri-
cultural Experiment Stations.

Sorghums for Silage

A wide range of sweet sorghum hybrids developed by
seed companies and experiment stations are available.
Many are late in maturity for production of good silage
in Minnesota. Sorghum is a warm weather crop, having
originated in tropical countries, and so most of the

Figure 1. Forage sorghum variety trial at Rosemount. Note the variability in maturity.
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Table 1. Average yields per acre, digestibility in vitro and composition of corn and forage sorghum at the silage stage at

Rosemount 1967.

Tons dry In vitro Tons digestible Percent of
Crop matter digestibility dry matter dry matter
per acre of dry matter per acre composed of
in % heads or ears
Corn — Average of 3 hybrids ... 6.80 63.1 4.26 52
Sorghum hybrids
Average of 3 high yielding, early maturing ... 5.46 61.1 3.33 21
Average of 3 high yielding, late maturing 6.96 57.3 3.61 9

hybrids are best adapted to the warmer climate of the
southern Great Plains states. Some hybrids mature early
enough to attain the dough stage before frost in the
St. Paul area.

Trials of these silage sorghums in comparison with
corn have been carried out at Rosemount and Lamber-
ton over the past few years (see figure 1). In table 1 are
shown yield digestibility (determined by a laboratory
method) and composition data from the corn and
sorghum trial at Rosemount in 1967. These plots received
adequate amounts of P and K fertilizer (shown by soil
test) and 100 pounds of N per acre. The data are
averages of four replications of three-row plots. Corn
was planted in early May and the sorghum in late May.
The digestibility was determined by a test tube method,
using rumen fluid from a dairy cow, peptic acid, artificial
saliva, and urea. The percentage composition of the
plants was determined by hand separation.

The data show that the average of the three high-

yields (late-maturing sorghum hybrids compare favor-
ably with the average of the three corn hybrids in yield
of dry matter. However, the digestibility of the dry mat-
ter as determined in the laboratory was almost 6 percent
lower than that of corn. The high-yielding, early-matur-
ing sorghum hybrids were 2 percent lower in digestibili-
ty. As a result, the yield of digestible dry matter for corn
was 4.26 tons, early sorghums 3.33 tons, and the late
sorghums 3.61 tons per acre. The grain, the most nutri-
tive part of the plant, helps to explain the difference in
digestibility. In corn the ears were 52 percent of the dry
matter. In the early sorghums, heads were 21 percent of
the dry matter, but in the late sorghums only 9 percent.
These data are similar to other data obtained in Min-
nesota, and they indicate that corn is still “king of the
silage crops.”

If sweet sorghums are used for silage, select the
varieties that will give a good yield, mature early, and
give a high percentage of the yield composed of sorghum

Figure 2. Sudangrass grazed when about 30 inches tall. Note the excessive waste.
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heads. Data from variety trials in Minnesota are reported
in Minnesota Miscellaneous Report 24, available from
your county agent.

Sorghum-sudan and Sudan Hybrids for Green-chop

Acreages of sorghum-sudan and sudan hybrids great-
ly increased up to 1865, due to publicity. Also in 1965,
with considerable winter-kill on legumes, an emergency
crop was needed, and sorghum-sudan and sudan hybrids
reached a peak of use in Minnesota. In 1965, with a cool
season, these crops did not perform as well as normal,
and publicity had dropped off, so the acreage has since
declined.

The best use of sorghum-sudan and hybrid sudans is
as a green-chop crop. Production comes during July and
August when forage production from perennial grasses
and legumes can be quite low. However, they are not
“miracle crops.” When harvested at about four feet in
height before heading, digestibility is 65-70 percent and
protein content is about 14 percent — excellent green
chop feed at this stage. These crops grow rapidly, and
as they head out and approach maturity the digestibility
drops below 60 percent; then they are no longer top
quality for high-producing dairy cows. The costs of pro-
duction of these annuals run higher than for perennials
such as alfalfa or alfalfa-brome, due to the annual costs
of seedbed preparation, nitrogen fertilizer (not needed
for alfala), seed, and seeding.

Table 2. Average dry matter yields of sudans and sorghum-
sudan hybrids at a green chop stage (about 4 feet) at
Rosemount and Morris, 1965-1967.

Tons dry matter per acre

Crop 1965 1966 1967 Avg.
Sudan
BIEED et o s e e S W it 1.96 3.79 2.28 2.68
(5 ) 1 || e e R e o 2.13 4,22 2.10 2.82

Sorghum-sudan
Average of 4 highest yielding .. 2.40 4.77 4.95 4.04
Average of 4 lowest yielding ... 1.75 3.96 2.28 2.66

The dry matter yields of Piper sudan, Trudan II (a
sudan hybrid), and sorghum-sudan hybrids at the Experi-
ment Stations at Morris and Rosemount over a period of
3 years are shown in table 2. These data are from plots
drilled at 30 pounds of seed per acre with adequate
P and K, plus 100 pounds of N per acre. At green chop
stage (about 4 feet high), the hybrids on the average
outyield Piper sudan. However, the four lowest-yielding
sorghum-sudan hybrids yielded about the same as Piper
sudan (2.7 tons of dry matter per acre) as an average of

the two stations and three years. The four highest-yield-
ing sorghum-sudans yielded 4 tons per acre. [n compari-
son, alfalfa (with modest fertilization and a three-cut
system) will yield about 3% tons of dry matter as hay
containing about 16 percent crude protein. Yields of 5
tons per acre of alfalfa with optimum fertilization and
using a three-cut system is possible in many areas of
Minnesota. Alfalfa is still “queen of the forages;” how-
ever sudans and sorghum-sudan hybrids can provide
another crop to help the green-chop man fill that mid-
summer need.

Sorghum-sudan and Sudan Hybrids for Pasture

Sorghum-sudans and sudan can at times be disap-
pointing for pasture because of the waste (see figure 2).
It is recommended that Piper sudan, which is low in
prussic acid (HCN), be grazed after it is about 18 inches
tall. The sorghum-sudan hybrids generally are a bit
higher in HCN and should not be grazed until they are
about 24 to 30 inches in height. At this height the waste
from pasturing can be excessive. At St. Paul in 1967,
Trudan II was drilled in at 30 pounds per acre alongside
a seeding in 40-inch rows. When it was 36 to 40 inches
tall at the first round of grazing and 24-30 inches tall at
the second round of grazing, the average percent waste
of dry matter from tramping and fouling was 79 percent
for the drilled and 43 percent for rows. These measure-
ments were made by taking yield samples before and
after grazing and using a period of only 3 days to graze
it down. The cattle tend to walk down the rows and
therefore cause less waste than when drilled solid. Some
farmers have reported good results with rows 18 inches
apart. Tests of 18-inch rows will be made at St. Paul
in 1968.

Summary

On the basis of yield of digestible dry matter per
acre, hybrid forage sorghums are worth about 80 percent
as much per acre as good corn hybrids for silage, accord-
ing to the Rosemount test. For best results in Minnesota
the early-maturing, high-yielding hybrids should be
selected.

The sorghum-sudans and hybrid sudans should be
considered as supplementary or emergency crops and
should not be considered replacements for alfalfa or
alfalfa-grass. Their best use is as green-chop crops. For
pasture the waste can be considerable from tramping
and fouling. Growing these crops in narrow-rows for
pasturing may be the answer to reducing the waste.

Whatever you can not understand, you can not possess. GOETHE
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Urea-Corn Silage for Dairy Cattle

The microbes in o cow’s paunch can use the nitrogen
in urea — a cheap synthetic chemical — to make pro-
tein. Eventually the cow uses this protein. One way to

feed urea is to mix it with silage.

D. E. Otterby, J. D. Donker and V. G. Pursel

Livestock people are reducing costs for supplemental
protein by using urea in the dairy cow ration. Feed
grade urea is a synthetic product that contains 45 percent
nitrogen. The nitrogen in one pound of urea is equivalent
to the nitrogen in 2.81 pounds of natural protein. The
cow is able to utilize urea because the microorganisms in
the cow’s rumen (paunch) can convert the nitrogen from
urea into a high-quality microbial protein. The cow in
turn uses the microbial protein for her body needs. Urea
is usually cheaper per pound of protein equivalent than
supplemental soybean meal.

The addition of urea to corn silage at silage making
time is becoming increasingly popular. There are some
real advantages for this procedure. First of all, urea can
be added to the silage in one operation. Second, the
protein level of corn silage is normally quite low but is
raised substantially when urea is added. The latter is
particularly advantageous when large amounts of corn
silage are fed with little or no alfalfa hay. When urea-
corn silage is fed to dairy cattle, the protein content of
the grain mix does not have to be as high as it otherwise
would.

We were interested in feeding urea-corn silage to
cows receiving no supplemental protein other than that
offered naturally in the feed. In addition, we wanted to
limit the amount of alfalfa hay fed. As you know, alfalfa
hay is quite a good source of protein as well as other
nutrients. Accordingly, two 14-by-40-foot concrete stave
silos at the Morris Experiment Station were filled with
corn silage. Silage in one silo was mixed with urea at

D. E. Otterby is an associate professor and J. D. Donker is a pro-
fessor, Department of Animal Science, University of Minnesota. In
that department V. G. Pursel recently completed his doctoral
studies. He is now with the USDA, Beltsville, Md.
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the rate of 10 pounds per ton of silage. The other silo
was filled with corn silage only. All corn tor silage was
grown on the same field. Each load of silage was
weighed as it was brought in from the field, and the
appropriate amount of urea was spread over the top
of the material going into the urea silo. Mixing of the
urea with the corn silage was facilitated by the process
of unloading the wagons and filling the silo.

The two silages were compared during the early
spring of 1867 in a 90-day feeding trial with milking
Holstein cows. We used twenty-six cows, paired accord-
ing to stage of lactation, production, and age; in each
pair, one cow ate urea silage and the other ate regular
corn silage. Both silages were fed on a free-choice basis.
In addition, we offered each cow five pounds of alfalfa
hay and a grain mixture as shown in the table, fed at
the rate of 1 pound for every 2 pounds of milk over 20
pounds daily. First-calf heifers received 3 pounds of
extra grain per day to take care of the requirements
for growth. Grain and silage were fed twice daily. Cows
fed the urea-corn silage received no supplemental pro-
tein in their grain mixture, while the cows on regular
corn silage were given a gram mixture containing soy-
bean meal. Both groups of cows received similar daily
amounts of protein.

Table. Composition of grain mixtures

Forage
Regular Urea-
Corn Silage Corn Silage
Ground Shelled Corn . ... .. 69.7 74.4
Ground Oats ... 22.2 23.6
Soybean Meal (44%) . 6.1 -
SO e e e 1.0 1.0
Dicalcium Phosphate 1.0 1.0

During the 90-day trial, silages and hay were sampled
daily and composited by 2-week periods for chemical
analyses. Each batch of grain was sampled, similarly.
Cows were weighed once every 2 weeks. Daily milk
production was recorded, and milk fat percentage and
production were determined at the regular DHIA test-
ing period.

The urea-silage tested 10.4 percent crude protein on
a dry basis and 32.3 percent dry matter, while the regu-
lar silage contained 7.7 percent crude protein on a dry
basis and 31.9 percent dry matter. Consumption of silage
averaged 58.8 and 65.2 pounds daily for cows on urea
and no urea, respectively. The urea cows ate about 1.5
pounds more grain per day.

As the graph shows, there was very little difference
in production between groups over the 90-day period.
Average milk production for cows fed urea-corn silage
was 47.1 pounds per day, while that for the group fed
regular silage was 46.0 pounds. Milk of both groups
averaged 3.7 percent fat. When we calculated the per-
centage decline in milk production over the 90-day

AR R R Y L T T L S S e S ST
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Cows in a group fed urea-corn silage produced about the
same amount of milk as cows in a similar group fed reqular
silage.

period, the results were again very similar — the urea-
silage cows decreased an average of 19.5 percent, and
the regular silage cows decreased 17.1 percent. The cows
fed the regular silage gained slightly more body weight:
62 versus 36 pounds for the 90-day experimental period.

The results of this trial, which are similar to results of
similar trials at other experiment stations throughout the
country, indicate that urea-corn silage can be used suc-
cessfully in the dairy cattle ration with little or no dif-
ference in milk production. In this trial the nitrogen
from urea provided the equivalent of 0.41 pounds of
protein daily. This was only about 10 percent of the total
protein intake.

It should be kept in mind that urea in corn silage
or urea used in any other manner will be of no benefit
either nutritionally or economically if protein is already
adequate in the ration. Our current recommendations
include:

Use 0.5 percent urea, or 10 pounds urea per ton of
silage.

Be sure the urea is mixed well with the silage during
the filling process.

Be sure the dairy ration is adequate in energy, min-
erals, and vitamins.

Give the cows 2 to 3 weeks to adjust to the urea.

Do not blow large amounts of urea (such as that from
spills or accumulations around the blower) into silo at
one time. The concentration of urea in the silage will be
too high.

----- A R R R R R L L L L L i T e S e L R R e
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Loss of Crop Nutrients
Through Runoff

D. R. Timmons, R. E. Burwell, and R. F. Holt

When the concentration of nutrient
minerals in lakes and rivers becomes
too high, growth of water plants usu-
ally becomes excessive. The water
may then become undesirable for do-
mestic and recreational uses. This too-
great nutrient enrichment (eutrophi-
cation) of surface waters has been
widely publicized recently, and the
chemicals in runoff from agricultural
lands have been blamed as one of the
prime contributors.

Few quantitative data are availa-
ble for evaluating the amounts and
sources of agriculture’s contribution to
this eutrophication problem. It is true
that fertilizers are being applied at
higher rates because they are cheaper
now and because of the economic ne-
cessity to get the largest crop returns
per acre. This could increase the con-
centrations of chemicals in agricul-
tural runoff. Also, the runoff from
feedlots is of concern because live-
stock and poultry production is being
concentrated into larger, confinement-
type operations.

Nitrogen and phosphorous are gen-
erally considered the main elements
causing aquatic plant growth, and
these minerals are also major com-
ponents of agricultural fertilizer.
Therefore, the amounts of these ele-
ments in agricultural runoff need to
be determined, and their critical lim-

At the North Central Soil Conservation
Research Center, SWC, ARS, USDA, Morris,
Minnesota, D. R. Timmons and R. E. Bur-
well are soil scientists. R. F. Holt is director
there as well as a professor of soil science,
University of Minnesota. The USDA and the
Minnesota Agricultural Experiment Station
cooperated in this research.
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its need to be established so that
methods can be developed and used
to reduce these elements below criti-
cal levels in the runoff water.

This report summarizes 2 years’ re-
sults of chemical analyses of runoff
from the natural-rainfall erosion plots
at the Barnes-Aastad Soil and Water
Conservation Research Association
Farm near Morris, Minnesota.

The Experiments

Nutrient content of runoff material
was determined in 1966 and 1967 for
a Barnes loam soil on a 6-percent
slope. We made these measurements
on experimental plots established in
1961 to determine the annual runoff
and soil losses caused by natural rain-
fall in the west central Minnesota soil-
climatic area. Five soil-cover cropping
conditions were studied: (1) continu-
ous corn; (2) continuous, clean-culti-
vated fallow; (3) corn in rotation;

Table 1. Annual nutrient loss for two

(4) oats in rotation; and (5) hay in
rotation. Each of these soil-cover con-
ditions was repeated three times on
plots 13.3 feet wide and 72.6 feet long.
We used standard equipment and
procedures to determine soil and wa-
ter losses. Weather records were main-
tained at the plot site to aid in inter-
preting data on runoff and soil loss.
Instead of using recommended, ero-
sion-preventing planting methods, we
planted crops up-and-down-slope to
study the effects of cover without the
added effect of perfect contouring.
The fall plowing practice prevailing
in the area was used. Weeds were
controlled by mechanical cultivation
without the use of herbicides. Crop
residues remained on the plots after
harvest, except for two hay cuttings.
Fertilizer was broadcast and disked
into the soil annually to supply suffi-
cient amounts of plant nutrients to
maintain a high level of crop produc-

seasons for the natural-rainfall erosion

plots.
Avg annual Avg |b per acre nutrient loss
tons per Avg annual
Cropping acre inches Total
treatments soil loss runoff N* NHi-N NOs+N P K
1966
BallOwW oo i 3.80 3.80 26.0 0.3 0.8 0.2 1.8
Corn-continuous 0.36 0.91 4.0 0.1 0.1 0.1 0.5
Corn-rotation ..o 0.19 2.05 22 <0.1 0.3 0.1 0.6
Oats-rotation ...... 0.01 0.20 0.1 0 <0.1 0 <0.1
Hay-rotation ... 0 3.41 0.3 0 0.1 0.1 0.8
1967
Fallow .l 4.63 89.9 0.8 2.6 0.5 4.6
Corn-continuous 2.98 19.2 0.3 0.8 0.2 1.2
Corn-rotation ’ 2.35 6.7 0.1 0.4 0.1 0.6
Oats-rotation ... 1.02 2.09 9.4 0.1 0.9 0.1 0.6
FEY-FrOfetion . st 0 3.83 5.7 0 0.2 0.3 52

* Excludes NH.- and Noa-N.
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Table 2. Annual nitrogen loss (Ib per acre) in runoff water and sediment from snowmelt and rainfall for two seasons.”

Total Nt NH.-N NO:-N
Cropping Snowmelt Rainfall Snowmelt Rainfall Snowmelt Rainfall
treatments H.O Sedi- H.O Sedi- H.O Sedi- H.O Sedi- H.O Sedi- H.O Sedi-
ment ment ment ment ment ment
1966
Fallow oo 1.29 0.25 24.03 0 0.01 0 0.27 0.38 0 0.28 0.13
Corn-continuous . 0 .28 3.65 0 0 0 .10 .02 0 .04 .01
Corn-rotation 0 7 1.55 0 0 0 .02 .30 0 .02 .01
Oats-rotation . 0 .07 0 0 0 0 0 .03 0 .01 0
Hay-rotation 0 0 0 0 0 0 0 .10 0 0 0
1967
Fallow . 4 1.03 21 85.46 0 .04 0 75 .99 .02 1.24 Rp)
Corn-continuous ... 31 0 0 18.92 0 0 0 25 .29 0 .43 .07
Corn-rotation ... .66 0 A2 5.90 0 0 0 .08 .34 0 .05 .02
Oats-rotation . 2.67 .01 6.44 0 .03 0 .06 .66 .01 .22 .02
0 .02 .03 0 0 0 0 13 0 .03 0

Hay-rotation

* Values are given to two places to indicate the

t Excludes NH- and NO:-N.

tion. The annual nutrient applications
per acre were:

(1) Continuous corn: 100 b N as
33.-0-0, 26 1b P as 0-46-0.

(2) Rotation corn: 50 Ib N as 33.5-
0-0, 26 1b P as 0-46-0.

(3) Oats: 16 Ib N as 33.5-0-0, 27
Ib P as 0-46-0.

The fallow plots were fertilized with
300 pounds of 16-20-0 per acre in 1961
only.

Runoff samples collected after each
runoff-producing storm were filtered
to separate the water and sediment in
the runoff. The sediment and water
samples were then analyzed for total
nitrogen, nitrate and ammonium nitro-
gen, phosphorus, and potassium.

Results and Discussion

The annual nutrient losses from the
natural-rainfall erosion plots for 1966
and 1967 are shown in table 1. The
1966 nutrient losses were lower be-
cause four of the five runoff-producing
storms occurred when crop cover was
fairly complete; but four of the five
runoff-producing storms in 1967 oc-
curred during the critical erosion pe-
riod when crop cover was lacking or
negligible. Fallow plots and continu-
ous corn plots generally had the high-
est nutrient losses of the five cropping
treatments.

Nutrient losses determined in the
water and sediment portions from
snowmelt and rainfall runoff are pre-
sented in tables 2 and 3. For all crop-

small concent:ations measured for nutrient loss but not to indicate absolute values.

Table 3. Annual phosphorous and potassium losses (Ib per acre) in runoff water
and sediment from snowmelt and rainfall for two seasons.”

P K
Cropping Snowmelt Rainfall Snowmelt Rainfall
treatments H-O Sediment H.O Sediment H.O Sediment H.O Sediment
1966
Fallow - . 0.03 0.01 0.03 0.14 0.19 0.08 0.19 1.30
Corn-continuous ......... 0 0 .05 .03 .02 0 .28 .20
Corn-rotation ... .03 0 .03 .02 =35 0 .16 10
Oats-rotation .. .0 0 0 0 .02 0 .02 0
Hay-rotation ... .06 0 0 0 .82 0 0 0
1967
Fallow ... .01 .03 .02 .42 .50 .19 2 3.78
Corn-continuous . .01 0 .06 .16 .14 0 a1 1.00
Corn-rotation .. .04 0 .02 .05 33 0 .07 .24
Oats-rotation ... .01 .01 .01 .05 17 .09 .03 33
Hay-rotation .34 0 .01 0 5.10 0 .01 0

* Values are given to two places to indicate the small concentrations measured for nutrient

loss but not to indicate absolute values.

Table 4. Annual and accumulative nutrient losses based on 1961-67 soil losses

and 1966-67 nutrient losses.

Avg annual  Avg annual 7-year
tons per acre |5 nutrient Avg annual cumulative
Cropping soil loss loss per ton Ib per acre Ib per acre
treatments (1961-67) soil loss nutrient loss  nutrient loss
(1966-67)
N*
[ 2 e 21.37 8.57 183.1 1282.0
Corn-continuous . e 9.44 7.03 66.4 465.0
C-O-HEotation . i namiias . 2l 14.26 31.5 220.0
P
Fallow oo, 21.37 .05 1.07 7.49
Corn-continuous . .09 .85 5.95
C-O-H rotation .39 .86 6.02
K
Fallow: .o s .45 9.62 673
Corn-continuous . .50 4.72 33.0
C-O-H rotation 3.81 8.42 58.9
* Includes Kjeldahl N, NO,-N, and NH,-N.
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crop were much less than the rspec-
est loss of total nitrogen occurred in
the sediment portion of the rainfall
runoff; but the water from snowmelt
runoff contained most total nitrogen
for the hay plots. All the ammonium
nitrogen occurred in the sediment
from the rainfall runoff, but the ni-
trate nitrogen losses were highest in
the water portions of snowmelt and
rainfall runoff. The amounts of am-
monium and nitrate losses from each
crop were much less than the respec-
tive total nitrogen losses.

For the 2-year period, both phos-
phorus and potassium losses in sedi-
ment were highest from fallow plots,
but losses of these elements in runoff
water were highest from rotation corn
and hay plots. It appears that snow-
melt leaching of grain stubble preced-
ing the hay cropping season is the
main factor causing nutrient losses
from hay plots. Only negligible nu-
trient losses were measured in rainfall
water runoff from the hay plots.

Estimates of the annual nutrient
loss per acre and of the accumulative
7-year losses for the natural-rainfall
erosion plots were made by averaging
the total amounts of each nutrient in

the water and sediment from snow-
melt and rainfall runoff for the two
years and calculating the pounds of
nutrient loss per ton of soil loss (table
4). This 7-year average was used be-
cause complete runoff and soil loss
measurements have been made on the
natural-rainfall erosion plots for this
period.

Erosion studies at other locations
have shown that soil losses from 300-
foot slope lengths may be twice the
losses obtained from 75-foot slope
lengths. If field and cropping condi-
tions are similar to those of the small
plot studies, the nutrient loss data can
be projected to larger areas. Based on
the average nutrient loss for 1966-67,
a continuous corn field with a 300-foot
slope length and one-fourth mile long
(9.3 acres) could lose 228 pounds of
nitrogen, 3 pounds of phosphorus, and
17 pounds of potassium annually when
conservation practices are not used.
These nutrients not only contribute
to eutrophication of lakes and rivers,
but also represent a fertility loss of
about $2.50 per acre per year for the
farmer.

Conservation practices such as con-

touring, strip-cropping, mulching, and
minimum tillage will reduce soil losses
by 25 to 75 percent. The close rela-
tionship between soil and nutrient
losses obtained from the 72.6-foot
slope length natural-rainfall erosion
plots farmed up and down the slope
indicate that factors which increase
or decrease soil losses will also result
in a corresponding change in losses
of nutrients from sediments. The
amounts of runoff water, however, are
not closely related to erosion factors,
and erosion control practices involving
crop residue management may not re-
duce nutrient losses in the runoff wa-
ter if leaching of the residue occurs.

Nitrogen and phosphorus losses at-
tributable to runoff and soil loss from
agricultural watersheds are influenced
by many factors. These include cul-
tural and conservation practices, soil
characteristics that affect infiltration
and percolation, length and steepness
of slope, seepage of ground water,
amount and distribution of precipita-
tion, water and sediment pondage
areas, and size of watershed. Addi-
tional information is needed on these
factors to better understand nutrient
losses from agricultural lands.

NeEw Dairy TorpriNc Has ONLY HALF As MucH FAT

Food scientists at the University of Minnesota have
developed a dairy topping that resembles whipped
cream but contains only half as much fat. According
to S. T. Coulter, M. A. Nielsen, and E. L. Thomas, their
new product is 15 percent fat and contains only 23 calo-

ries per ounce. Regular whipped cream is 30 percent fat

and contains 48 calories per ounce.

Made principally of cream, milk solids, sugar, emulsi-
fiers, and stabilizers blended together and homogenized,
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the new topping stays whipped better and withstands
storage at low temperatures better than whipping cream.
Unlike regular whipping cream, it can be frozen and
stored successfully for months. Freezable foods such as
cakes and pies may be frozen and stored after the new

topping has been added.

Test marketing at the Department of Food Science

dairy topping.

and Industries indicates that consumers like the new

MINNESOTA SCIENCE
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New

Minnesota Field Crop Varieties

Carl Borgeson

Minnesota farmers will benefit from the release of
three new field crop varieities — Nored flax, Clay soy-
beans, and Polk hard red spring wheat — which have
been developed at the Univeristy of Minnesota Agricul-
tural Experiment Station.

Nored flax is a medium to late maturing variety that
is considered to be a replacement for Redwood and
B-5128. When sown early, Nored is superior to other
recommended varieties in yield of seed. Also, it is out-
standing in its tolerance to pasmo disease and in its
resistance to rust and wilt. It resists lodging and is high
in oil,

Nored flax first seed increase.

Nored is medium in height, has blue flowers, and has
average-size brown seed.

North Dakota, South Dakota, and Wisconsin are
also releasing Nored flax. Two men at the University of
Minnesota cooperated in its development: V. E. Com-
stock, USDA agronomist and associate professor of
agronomy and plant genetics, and Harlan Ford, research
agronomist for the USDA.

Clay is an early soybean. It matures 6 to 8 days earlier
than Merit and 3 days later than Flambeau. Clay has
better standing ability than either of these varieties, but
it is shorter. In spite of its shortness, Clay has outyielded
Merit and Flambeau in test fields harvested by combine.

Clay has dense, dark green foliage, purple flowers,
and gray pubescence. Its seeds are medium size, shiny,
and yellow, with colorless hila. Oil content of seeds is
high.

Carl Borgeson is an associate professor, Department of Agronomy
and Plant Genetics.
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We expect Clay soybeans to be used most in a small
area in northeastern South Dakota and in the Red River
Valley counties of Minnesota and North Dakota. North
Dakota and South Dakota have joined Minnesota in
releasing Clay.

J. W. Lambert, professor of agronomy and plant
genetics at the University of Minnesota, selected Clay
soybeans from a cross between Renville and Capital.

Polk hard red spring wheat was developed under
the direction of Robert E. Heiner, USDA geneticist and
assistant professor of agronomy and plant genetics at
this university. Polk is a bearded wheat of medium
height and maturity. It has moderately stiff straw. It is
superior to Chris in resisting the common types of stem
and leaf rust. It is also resistant to black chaff and bunt.

One of the outstanding characteristics of Polk is its
test weight, which averages about 3 percent higher than
the weight of Chris. In the 1967 regional field trials, Polk
yielded 6 percent more than Chris; but over a 3-year
period the two varieties averaged the same in yield.

The milling and baking characteristics of Polk are
satisfactory. In this way it is higher in quality than Chris.

North Dakota, South Dakota, and Montana will be
participating with Minnesota in the release of Polk.

We distributed foundation seed and registered seed
of Nored flax, Clay soybeans, and Polk wheat in coopera-
tion with three groups: the Minnesota Crop Improve-
ment Association (to registered and approved member
growers ), the Minnesota Seed Dealers Asscciation, and
the Minnesota Approved Seed Processors Association. In
all, 1415 bushels of Nored, 557 bushels of Clay, and 7129
bushels of Polk were distributed to growers in the three
organizations. These growers will be listed in the seed
directory published by the Minnesota Crop Improvement
Association and usually avilable about October first .

Nored flax, Clay soybeans, and Polk hard red spring
wheat were developed as a team effort between the De-
partment of Agronomy and Plant Genetics and the
Department of Plant Pathology at the University of
Minnesota in cooperation with the Agricultural Research
Service, U.S. Department of Agriculture.
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