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I. NOTES
ORGANIZATION OF THE NATIONAL OAT CONFERENCE

EXECUTIVE COMMITTEE

Chairman « « o o o o« o o o ¢ o o o o o o o o o o o s o o C. F. Murphy
¥Past Chalrman « ¢ « o o o o o o o o o « s o o o s » o o C. M. Brown
¥SECTELary + o o o o o o o o o o = o o o o o o o 0 e o . L. W. Briggle
*¥Bditor of Newsletter o« o« ¢ ¢ ¢ ¢ o o ¢ o o « s o o o o« M. D. Simons
REPRESENTATIVES

North Central Region « « « « « « o o o o s o « ¢ ¢« o « « D, D. Stuthman
D. T. Sechler
M. D. Simons

Southern REgion .« « o o o ¢ o o o o o o s o o e o o o o o C. F. Murphy
M. E. McDaniel

Western Region .« & ¢« ¢ o ¢ ¢ ¢ ¢ ¢ o ¢ o o o« ¢« &« o » « « D, M, Wesenberg
C. F. Konzak

North Eastern Region « « ¢« ¢ « « ¢ ¢ ¢ ¢ « s« « ¢« o« o » « He Gs Marshall
N. F. Jensen

U.S.D.A., Technical AAVISOr « o « o « o ¢ o o o ¢ o o o L. W. Briggle
U.S.D.A., Nat'l Program Staff (Cereals) « « « « « o & o & L. P. Reitz

* Non-voting members

ANNOUNCEMENTS AND INSTRUCTIONS

Qverseas contributions -~ Foreign contributors are urged to anticipate the
annual call for material for the next Newsletter and to submit articles or
notes to the editor at any time of the year.

Available back issues - Back issues of certain volumes are available on re-
quest. Please write the editor.

Variety descriptions - When you name or release a new variety, in addition to
your account in the State report section, please submil a separate description
to be included under "Oat Cultivars". We would like to make the "Oat Cultivars"
section as complete and useful as possible.




PLEASE DO NOT CITE THE OAT NEWSLETTER IN PUBLISHED BIBLIOGRAPHIES

Citation of articles or reports of Newsletter items apparently is causing

some concern. The policy of the Newsletter, as laid down by the oat workers
themselves and later reiterated, is that this letter is to serve as an in-
formal means of communication and exchange of views and materials between
those engaged in oat improvement. Just as definitely, no material is wanted
which 1s of a nature that fits a normal journal pattern. Each year's call
for material emphasizes this point. Unless there has been a change of
thinking the oat workers do not aspire to a newsletter that would in any
way discourage informality, the expression of opinions, preliminary reports,
and so forth.

Citing the Newsletter creates a demand for it outside the cat workers'
group. For example, libraries send several requests a year for it and we
refuse them (if the Newsletter were made available to libraries it could not
be produced as we now do it because the mailing list would approximately
triple in number). So why cite it in a bibliography?

Certain agencies require approval of material before it is published.
Their approval of material which goes into the Newsletter is a different
evaluation from approval for publishing. Abuse of this informal relation-

ship by secondary citation could well choke off the submission of information.

One suggestion which may help: If there is material in the Newsletter which
is needed for an article, contact the author. If he is willing, cite him
rather than the Newsletter. This can be handled by the phrase "personal
communication”.

MEETING OF INTEREST TO OAT WORKERS

Dr. G. P. Redei, Professor of Genetics, University of Missouri, has
asked us to announce the following meetion:

7th STADLER GENETICS SYMPOSIUM
APRIL 18-19, 1975 — COLUMBIA, Mo.

E. Chargaff: Impact of Biochemistry on Genetics.

R. B. Helling: Eukaryotic Genes in Prokaryotic Cells

O. L. Gamborg: New Advances in Somatic Cell Hybridization in Plants.

F. Flavell: Genome Organization in Higher Plants.

N. Suecka: GChromosome Replication and Gene Expression in Bacillus subtilis.
C. D. Miles: Genetic Analysis of Photosynthesis.

A. C. Wilson: Relative Rates of Evolution of organisms and Genes.

G. B. Johnson: Enzyme Polymorphism and Adaptation.

D. E. Metter: Natural Selection and Adaptive Resemblances.

Detailed Program can be obtained from Conferences and Short Courses,
University of Missouri, 348 Hearnes, Columbia, Mo. 65201.

Proceedings of this and previous Symposia are available from Stadler
Genetics Symposia, 117 Curtis Hall, University of Missouri, Columbia,
Missouri, 65201. Vols. 3-5 $4.00, vols. 6 and 7 $..50, each. For
postage and handling 50¢ is due per order.



ITI. SPECIAL REPORTS
General

The Peter Principle Applied to Small Grains
Darrell D. Morey

About two years ago, Dr. Robert Littrell, Plant Pathologist and fellow
worker at the Georgia Coastal Plain Experiment Station, brought me a paper-
bound book entitled, "The Peter Principle". He suggested I might find it
interesting. I'm not a very avid reader, especially of things highly scientific;
so after noticing a few uninteresting and somewhat old fashioned pictures, I
laid the book aside.

Sometime later, I noticed Margaret Clements, our secretary, was reading
the book with an occasional eye on me as if she had discovered something.
When she left the room, I picked up the book and this is the passagec she had
just read, "In a hierarchy, every employee tends to rise to his level of in-
competence".

It seemed to me this must be a misprint so I checked the front of the book
again. The title read, "The Peter Principle" (with the last E printed back-
wards) and the sub-title, "Why things always go wrong".

After a careful reading of this little book, I could certainly see how the
salutary science of Hierarchiology would fit many of the people I knew.
Remember, "in a hierarchy, every employee tends to rise to his level of in-
competence". Sooner or later he will achieve or be promoted to his level of
incompetence. This would fit most department heads, division chairmen, deans,
directors, an occasional soils man, entomologists and possibly some patholo-
gists, engineers, home economists and animal scientists. But I couldn't believe
agronomists or plant breeders could possibly be incompetent enough to be
classified under The Peter Principle.

It was more than a year later, while moving my books to a new location, I
rediscovered "The Peter Principle"” and decided there might possibly be a few
agronomists "who have risen to their level of incompetence". It was a difficult
decision, especially to admit that I was one of them. It slowly dawned on me
what Dr. Littrell and Margaret had known all along.

With your indulgence, I intend to show by personal example how The Peter
Principle can be applied to small grains.

My first success came about the time that Willis Chapman (now Director of
the North Florida Experiment Station at Quincy) introduced Southland oats. While
Chapman was selling Southland oats at $2.50 per bushel and building a sound
and lasting reputation, I was giving away oats by the handsful to eager plant
pathologists. The word had gotten around that Morey had some oats that would
grow more kinds and varieties of Helminthosporium and do it better than any oat
so far discovered. The petri~dish flurry was over about like a winter snow storm,
but I had tasted my first success under The Peter Principle.



" In all modesty, I must tell you I had three Triticales long before the name
became a household word. I crossed Bledsoe wheat with rye and then lightning
struck or somehow the chromosomes were doubled to produce a triticale. This
triticale was remarkable! It was the only small grain I have ever seen which
rusted before it came out of the ground. The plumules were covered with rust
when they broke the surface. I have not reported this phenomenon before for
fear of causing terrible dissention among plant pathologists, who generally do
not believe that rust is seed-borne.

The second triticale was a success in a different sort of way. One day
a friend of mine asked me if that particular triticale was cross pollinated or
self pollinated. I didn't know, but any good agronomist would rise to that
kind of bait so I decided to find out. I bagged a few plants and left some
open to the April breezes. It didn't make any difference because when I
threshed the bagged plants, I didn't get any seed, and when I threshed the
"April breezes" I didn't get any seed either. That triticale wound up where it
should have been--eliminated!

The last triticale was eliminated a little differently but just as success-
fully. The weed specialist passed my door one spring day to say "man you
are gonna ruin the agronomy farm if you don't get rid of that wild wheat out
there". I went to see what he was raving about and sure enough my last
triticale had shattered in a stiff breeze and the ground was covered with
spikelets. I scooped some up and put them in my shirt pocket--which was a
mistake. When I got back to the lab, I couldn't get the hairy, bearded things
"out of my shirt. Finally, I got some lined up on the lab table, all scientifically
facing east, and gave them the old thumb test. Sure enough, there wasn't
any seeds in any of them. The Peter Principle had proved itself again.

Several years ago I had a short wheat which proved to be resistant to leaf
rust and mildew. I decided it must be good enough to increase and release, so
I planted 3 acres in a back field. It looked pretty good for awhile, then it
turned a sickly yellow. I poured on the nitrogen in 2 or 3 applications and it
stayed stunted and yellow all winter long. About harvest time it appeared there
might be some grain so the 3 acres were harvested. I had made arrangements
with Dr. Otho Hale, our swine man, to run a wheat feeding test with pigs.
Several bags of wheat were delivered to the swine barn and trials began. Some
days later he said, "I'm about out of wheat, I'd like another load". When I
told him one load of 40 bushels was the entire crop, he went away (muttering
about agronomists) to finish his pigs on corn~--as he should have done in the
first place.

The Peter Principle has been used to produce a wheat which has been re-
quested in Florida and Oklahoma as a tester for certain virus diseases. I
understand it's in the running for "virus of the year" award.



Anyone who is anyone these days has a barley composite. It is one of the
strongest status symbols now in vogue. Not to be outdone, I have had Tifton
barley composite for 2 seasons. I figure spot blotch, barley yellow dwarf
virus and other famous diseases and insects will finish it off in 1975. That
will be another working demonstration of The Peter Principle at its best.

The Peter Principle will work with rye, rice, sesame, sunflowers and even
amaryllis. In experienced hands, it might work with other things.

Reference: The Peter Principle by Laurence J. Peter and Raymond Hull, Bantam
Books, William Morrow and Co., Inc., New York.



ISOGENIC LINES, A TOOL FOR RESEARCH

I. M. Atkinsl/

Several times before his death, Dr. H. K. Hayes and I discussed the
idea of isogenic lines. Later he wrote me that he was preparing a review
of the idea and asked for help on literature review, which I sent him in
1966. Apparently he never finished the report. Dr. Hayes expressed these
thoughts, "studies using isogenic lines are extremely important to the
plant breeder and we have too little such research on genes for yield".
Having had a part in the original suggestion, (2) Atkins and Mangelsdorf,
I shall attempt to finish what he proposed to do.

Some have objected to the term "isogenic lines" and have preferred
to call them "near-isogenic", "isolines", "closely related lines", "back-
crossed lines" or have simply described the phenotypes and how they were
derived. It matters not which term is used or exactly how they are
developed (within limits), if they are comparable. In our original paper,
we used the example of crossing an awned with an awnless variety of wheat,
then selecting through the awn-tipped heterozygote for several generations
to develop awned and awnless isogenic lines. This method does not lend
itself to use with more complex characters or those which cannot be
easily recognized. The backcross method has been used extensively to
produce isogenic lines. Perhaps the most perfect method is one reported
by Schertz (4) where a haploid sorghum plant was doubled and then mutated
to produce two height classes. The selection of apparent isogenic lines
from advanced generations and from mutations have been used but these
frequently differ in more than one gene or characteristic.

As Dr. Hayes also pointed out, "We realize that so-called isogenic
lines may not be completely isogenic, as the transfer of a factor or
factors by back crossing to a recurrent parent may, and probably does,
carry a few closely linked genes along with the main gene being transferred.
However, the method seems excellent to me as a means of learning the im-—
portance of specific genes".

After the method was suggested in 1942, the idea lay dormant for
some time. In 1952, Wiebe (5) reported on studies of barley using
isogenic lines. Since that time, the method has been used by many re-—
search workers and results reported in more than 150 publications.*

-/Retlred Professor Emeritus, Texas A & M University, College Statlon,
Texas. Now employed by Grain Research Associates.

* A 1list of about 150 publications is available from my office. See
Newsletter for address.



Isogenic lines have been extensively used in disease studies,
especially the cereal rusts and mildew; and, in rusts of flax, corn and
sorghum. As Anderson (1) pointed out in 1961, "the single gene lines can
be maintained as ideal tester stocks to determine whether or not a variety
being tested possesses the gene or allel. Also, these are excellent tools
for dosage effects and they could be used as differential hosts". Since
that time, the phenominal progress which has been made in surveys,
physiology and the biochemistry of host:pathogen associations and genetics,
is due to the use of isogenic lines. Most of the national rust laboratories
now maintain many isogenic lines carrying single rust genes for their
research. Also lines with specific rust genes are used in the production
of multiline varieties; and, in the production of corn and sorghum hybrids
by commercial companies. Isogenic lines are ideal tools for measuring
disease losses in crops. Control of diseases with fungicides for disease
loss estimates introduces other factors and may control diseases other
than the one being studied.

Isogenic lines have been extensively used for comparing the effect
of simply inherited characters on development of plants, grain and forage
yields, test weight and quality of grain. In wheat, the effect of awns,
seed color, the compactum head type, leaf and blade characters etc. have
been studied. Similar studies have been made in sorghum and rice. Height
of the plant has been of special interest as semidwarf wheat and sorghum
were developed and came into commercial use. The effect of height is
important, not only on grain yield and quality, but on root development,
leaf area and exposure and on forage production. Recently, Washington
State University made available to other workers some 20 lines, isogenic
for four height classes, for use as parental stock or test material for
appropriate morphological, genetic, physiological, developmental and
biochemical studies. Isogenic lines were used to study pollen spread in
different types of wheat as part of the hybrid wheat effort. Quality of
grain has been studied using isogenic lines in both bread and durum
wheats.

Isogenic lines have been used in barley to evaluate the importance
of awns, awn length, barbing of the awn, hooded glumes, naked seed,
aleurone color, 6 vs 2-rows of seed, rachilla and plant characters etc.;
plus, lines with single genes for disease studies. In 1971, Mosemanm
Wiebe, Hockett and Ramage placed 96 pairs of isogenic lines in the U.S.
Barley Collection (16001-16192). These are available for studies of plant
environment, plant—-pathogen interactions as well as quantative genetics,
physiological, morphological and biochemical properties of seeds and plants.
In 1972, Reid placed an additional 146 pairs of winter barley isogenic
lines in the collection (16193-1648L). The effect of nodulation in soy-
beans has been studied using isogenic lines. Numerous mutant genes for
seed, lint and plant characters were studied in cotton and the effect of
leaf shape was studied in flu-cured tobacco using isogenic lines.

Recently, the use of isogenic lines has developed in the field of
crop physiology. Among those recorded are studies of high and low coumarin
in sweet clover; the effect of pubescent vs glabrous leaves on transpiration
and phytosynthetic rate in sorghum; early vs late maturity in pearl millet;
efficient and inefficient uses of iron in soybeans; the effect of leaf



area on phytosynthetic rate and light penetration in soybeans; growth analysis
and light interception in tomatoes; pigment and lignin content in peas;
physiology of awns in barley and wheat; the development of reducing sugars

and sucrose in rust resistant and susceptible isogenic lines of wheat;

leaf area index in barley; endosperm carbohydrate synthesis in corn and

the physiology of growth and agronomic characters with alien cytoplasm in
male sterile tobacco. Recently a study was made of the development of
weevils in opaque-2 and floury-2 isogenic lines of corn, the only observed
use of this tool in entomology.

The development of suitable materials for studies of so-called "yield
genes'" is more complex. Dr. Hayes also stated that "isogenic lines for
the study of yield genes offers opportunities not yet explored or ex-—
ploited". Recently Frey (3) published a paper in this general field. Even
more recently, (private correspondence) his group is extending the isogenic
line idea to isogenic populations. To do this he states "they are creat-
ing a group of 'genetic probes' in which each chromosome carries a unique
marker gene. The idea is to cross a given unknown oat line with 21
probes, one for each chromosome, and then test isogenic populations
for the quantitatively inherited trait. By comparison of means and
variances between populations in the 21 series created by crossing the
probes with the unknown lines, they should be able to detect the occur-
rance of chromosomes that are especially significant in the inheritance
of so-called 'Quantitatively inherited traits', including yield".

Literature Cited
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Collection and Evaluation of Avena fatua L.
L. W. Briggle and V. L. Youngs

In 1974 an extensive collection of plants of Avena fatua L. was made in
western Minnesota, North Dakota, South Dakota, Montana, Wyoming, Idaho,

and Utah. We did not cover as large an area as planned because of time
limitations and did not adequately sample all areas in the above-listed
states. Next summer (1975) we would like to complete those states and also
collect in Washington, Oregon, and possibly northern California. Perhaps
the following year (1976) we can cover the southern part of California and
such states as Arizona and Texas.

We now have 2336 A. fatua collections. Some of these were contributed by

R. N. Anderson, USDA-ARS and University of Minnesota, C. 0. Qualset and

S. K. Jain, University of California, D. M. Wesenberg, USDA-ARS and University
of Idaho, V. D. Burrows, Agriculture Canada, Ottawa, A. P. Roelphs, USDA-
APHIS and University of Minnesota, Douglas Baker, North American Plant
Breeders, Ames, Iowa, and D. M. Stewart, formerly USDA-ARS and University of
Minnesota. We had about 450 of the 2336 prior to the collection trip in 1974.

Approximately 400 collections were grown in a special increase nursery near
Aberdeen, Idaho in 1974, in cooperation with Dr. J. C. Craddock, Beltsville,
Maryland and Dr. D. M. Wesenberg, Aberdeen, Idaho. Seed of each collection
must be increased to an amount sufficient for numerous evaluation tests to
be conducted. Our plans are to increase up to 1,000 collections in the same
area near Aberdeen, Idaho in 1975.

Evaluation tests are already underway on the 400 increased in 1974. This
group is in crown rust nurseries in Puerto Rico this winter (1974-75). Dr.
M. D. Simons plans to include the set in crown rust resistanceand tolerance
tests in 1975. Dr. H. Jedlinski plans to test the plants for Barley Yellow
Dwarf Virus (BYDV) tolerance at Urbana, Illinois in 1975. We plan to test
seedlings of this set at St. Paul to specific races of crown rust this winter
and Dr. Rothman will include them in stem rust tests. Various quality tests
(protein content, 0il content, amino acid profile, groat weight, groat %,
etc.) will be conducted at the National Oat Quality Laboratory, Madison,
Wisconsin.

Avena fatua is one of the most common and obnoxious weeds in our North Central
Region. It occurs nearly wherever spring small grains are grown, and to some
extent where winter small grains are grown (Texas, for example).

This large area encompasses the North Central, Western, and Southern Regions.
Very little use has been made of this wild species as a source of genetic
variability or as a source of specific desirable characters. It can be
crossed readily with A. sativa, our common commercially grown oats. Recently
we found resistance to crown rust race 203 in five collections from California.
Characters of possible utility in A. fatua include disease resistance, early
maturity, rapid growth rate, seed dormancy, high seed protein, and high groat
percentage.

The principal reason that little work has been done on collecting and testing
A. fatua is that it is such a difficult species to work with. A great deal
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of care and labor is required in growing plants in a nursery, for example.
Seed shatters readily when it ripens. Plants have to be bagged prior to
maturity or seed must be picked from the plants- almost daily during the
maturation period. 1In spite of such difficulties, we believe there is
tremendous potential in the use of A. fatua for improvement of A. sativa,
our common oats.

Genetic Variation for Photosynthetic Activity in Oats

D. A. Lawes
Welsh Plant Breeding Station, Aberystwyth

In a series of experiments, using the Warburg manometric technique,
varietal differences in photosynthetic activity of seedling leaves,
flag leaves and glumes have been established. Analysis of the genetic
system controlling this character has been further studied in a
diallel cross and results have indicated i) the highly significant
genetic variability for photosynthetic activity and ii) the apparently
high level of dominance, and perhaps duplicate gene type epistasis,
both directed towards low photosynthetic activity.

Frequency, size and diffusion resistance of stomata have also
been examined on flag leaves and glumes. Varietal differences for
stomatal diffusion resistance were established but there was no
evidence in this material that low stomatal resistance was associated
with high photosynthetic activity.
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MILLING QUALITY CHARACTERISTICS OF OATS

Donald J. Schrickel
Quaker Oats Company

Milling quality characteristics of oats are the result of several factors
including the following:

. Heredity.

Climate. ,

Availability of plant nutrients.
Cultural practices.

SN

In many cases, these characteristics are a combination of two or more of these
factors, but the first described below are those which deal primarily with
heredity.

The desirable oat kernel should be relatively large, plump and uniform
in size with a groat percentage approximating 757, and a test weight per bushel
of 36 pounds or more.

A great deal of emphasis has been placed on plumpness and groat percentage
in recent years, but with the current demands for higher protein percentage we
now would be willing to compromise slightly on kernel plumpness, size and hull
percentage in order to obtain higher protein. This does not mean we would be
willing to accept extremely thin oats of high hull percentage and low test
weight, but within reason some sacrifice could be made of these milling
characteristics which we have stressed a great deal in the past.

The quantity of o0il in oat groats for milling has traditionally been
restricted to a maximum of 87 because of storage problems developing at higher
levels. However, we have been able to increase the maximum to 107 without
encountering serious difficulty. This was done to accommodate situations in
which high protein lines were high in o0il content.

Double oats or bosom oats are high in hull percentage and result in low
milling yield, and the elimination or reduction in number of double oats would
be extremely beneficial toward improved milling yields. This characteristic
is typical of the type which is influenced by several of the factors mentioned
earlier.

Groat color is of extreme importance in the furnishing of an attractive
product. This characteristic is more influenced by climate than any other,
although heredity is certainly involved.

Most of the oats which do not meet milling quality specifications in the
marketplace today are rejected for the following reasons:

Mixtures with other grains - particularly barley.
Excessive amounts of foreign material - particularly weed seeds.
Thin oats - which would provide extremely poor milling yields.

Low test weight.
Weathering.
Contamination - such as rodent pellets.

NP W
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Moisture content has not been included in any of the reasons for rejection -
of oats in the marketplace since it represents such a small quantity factor, but
our milling requirements specify 137 moisture or less.

Milling quality characteristics of oats delivered on our 1973 High Protein
Oat Contract Program were substantially better than oats generally available on
the open market. This is attributed to the use of certified seed, better
cultural practices, and separate handling at the country elevator level.

Protein Production of a Partially Day Length Insensitive
Oat when Harvested for Grain and Forage in Mexico

F. J. Zillinsky and Mat McMahon

Editorial note: Drs. Zillinsky and McMahons pointed out that oats
must have some degree of day length insensitivity to produce seed in
Mexico. In 1973-7,4 they ran a clipping experiment on a partially day
length insensitive oat at Navojoa, Mexico, to see if they could increase
total forage production. The young oats had 30% protein when clipped at
the early growth stage, and the fiber content was so low that they can
be used as a protein supplement for poultry and swine. The data are shown
summarized below.

Protein Production from a Partially Daylength Insensitive
Oat Strain (Mayo Velley Station, Navojoa, 1973-73)

Treatment Grain yield Forage yield Forage protein Total protein
Kg/ha DM Kg/ha Kg/ha Kg/ha

Harvested for 4000 0 0 720

grain

Clipped once 4,000 2500 750 1470

Clipped twice 3500 4000 1200 1830

Clipped 3 not harv. 5000 1500 150C

times

Harvested 0 10000 1700 1700

(milk stage)
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Relative Nutritional Value of Barley, Corn and Oat Cultivars. Two Tests.

Max Rubin, J. W. Johnson, D. R. Schoonover, U. of Md., College Park,
R. T. Smith, USDA, Becltsville, Md.

The search for nutritionally improved cereal cultivars is a contimiing
process. The only reliable method to measure this value is still the use
of an experimental animal for biological assay.

The basic diet used by Mertz, Bates and Nelson to demonstrate
the nutritional value of opaque-2 corn was used for two tests. A
commercial rat chow, winter barley 'Barsoy', normal corn '3369A' and
opaque=2 corn 'D2202' were included in both tests.

The table includes: cultivar identification and gain in weight
(final-initial) during a four week growing period for both tests.
Because the initial mean weight of rats in test 1 was higher than
that of test 2, the tests were analyzed separately.

Table: Four week weight gain for rats fed diets containing barley, oat
or corn cultivars. Two tests.

Test 1 Test 2

Gain (g) Cultivar Cultivar Gain (g)
199.8 Rat Chow - Check 173.8

91.8 Barsoy - WB 1) 61.0
139.8 D2202 - 02 85.3

29.7 3369A - N 13.7

88.5 3369L - 02 Rapidan - WB L6.6

60.2 M65 - N Naked x Dayton ~ WB 83.5
118.2 R802,-0HL3 - 02 Large Naked - SO 103.2
107.0 X~-099L - 02 Hinoat Sib - S0 30.8
116.2 X-02 - o2 Hinoat - SO 83.7

93.6 Birgitta - SB Hinoat x Roanoke 2) 69.9
108.1 Ingrid - SB Roanoke x Hinoat 2) 56.3
108.4 Kristina -~ SB Roanoke - WO L0.1
104.2 Glacier - Ac38 - SB

94.3 Glacier - Ac39 - SB

11.2 L.S.D. (.05) 12.9
1) - WB = Winter Barley, — WO = Winter Oat, — N = Normal Corn

- SB = Spring Barley, - S0 = Spring Oat, = 02 = Opaque-2 Corn

2) F, bulk selfed thru Fh.
It is evident that measurable differences exist within and between

cereal genera. The lower yielding opaque-2 corns have higher gains

than the normals. There are discrete differences. within the two

normal corns and within the opaque-2 corns. There are differences

within and between the spring and winter barleys. 'Rapidan' barley
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is inferior to Barsoy but is grown more extensively. The naked
barley and naked oat show good gain but again yield will limit use.
The Hinoat - Roanoke series show good differences for gain even within
the same cross.

Though nutritionally superior cultivars exist within each crop,
as long as economic reward for production is dependent entirely on
weight, nutritional quality improvement must parallel yield for quality
improvement to be commercially meaningful.
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OATS FOR DATRY CATTLE

James W. Crowley
University of Wisconsin-Madison

Oats for the dairy cow is usually interpreted as the whole grain. For
other species, oat groats may be the assumed feed. The dairy cow can certainly
utilize oat groats but because of her ability to utilize the whole grain
efficiently, this extra processing is not necessary. When the other ingredients
in the grain ration are very low in crude fiber (shelled corn and soybean oil
meal), the extra fiber provided by 20 to 25 percent whole oats can improve the
ration. Research work, chemical composition, and conclusions given here refer
to whole oat grain rather than groats used in other papers.

Although most of the comments refer to oat grain, the efficient use of
the whole plant is a very significant factor in the utilization of home-grown
oats. The straw is a valuable by-product for bedding. Also, potential for
using the whole plant for silage adds an additional way to increase the returns
from oats on the dairy farm.

Nutritional Value of Oats.....

The nutritional value of a feedstuff must include several factors. The
primary one is nutrient content, but acceptability by the animal, safety to
the animal, no harmful effect on milk or meat, and convenience in feeding must
also be assured. When these requirements are satisfactory, then competetive
cost becomes the final factor to consider.

The general textbook statement on oats for dairy cows is "Oat grain is
an excellent dairy feed." This general statement essentially concerns the
acceptability, safety and convenience of utilizing oats in the dairy concen-
trate. The fact that oats are an excellent feed may also be correctly interpreted
as a feed with no special value or use other than its nutrient content. 1In
other words, it is not an especially good protein supplement, energy supplement,
nor does it contain any unknown factor that stimulates extra performance.

As shown in Table 1, oats are chemically nearly ideal as a complete feed
for dairy cows.

Table 1. Nutrient Content of Oats and Requirements of Cow

Chemical Composition

Oats(l) Total Ration(z)
Crude protein 13.2 14
T.D.N. 75 65
Crude fiber 11.9 13
Calcium 0.1 0.5
Phosphorus 0.37 0.35

(MN.Rr.C. - 100% dry matter basis.
(2)N.R.C. - 100% dry basis for cow producing 44-66 1b. milk.
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As shown in the table, oats would not be an especially good supplement
to correct a nutrient deficiency. For example, if the forage was low in protein,
oats could not be used to correct the deficiency. Although higher in energy
than the requirement, the surplus is not great enough to correct a major deficiency
unless large quantities are used. Thus, oats are an excellent feed for dairy cows
but used as a major ingredient in the ration rather than a special supplement. To
correct an energy shortage, corn at about 90 percent T.D.N. would be a better

supplement than oats. To correct a protein shortage, one of 0il meal would have
more potential.

Assuming that genetic changes in nutrient content would primarily be
quite small, there is not much hope that oats will have a special value in the
dairy ration. Since oats would be produced as a feed crop in areas that also
produce hay, especially alfalfa, they would be needed more for energy than
protein. The possibility of using oats to correct the protein deficiency of
corn silage and corn grain looks rather difficult. However, improving energy
content by assurances of high quality grain, decreased fiber and more fat could
improve the potential for oats as a supplement to hay crops.

The acceptability, or palatability, of oats in dairy rations is very good
at present. A new variety would not likely result in a change but must be
considered. Generally the cereal grains are quite acceptable to cows, although
very fine grinding, especially of barley and wheat, can present some problems.
Limitations on the amount of cereal grains previously suggested in the grain
mixture have largely been removed when processing such as rolling, coarse
grinding or crushing are used. A new low fiber, high fat oats might be less
palatable than present oats but could probably be corrected by changing prepara-
tion methods. Unsaturated fats could decrease storage time, especially after
grinding, because of rancidity. This problem is currently experienced with high
0il seeds such as soybeans. The difficulty or problem is overcome by more
frequent grinding and in some complete feeds anti-oxidants are used.

Safety of oats to the cows and milk quality is not a problem with current
varieties. Molds and fungi, however, can be a problem. These are usually
present when weather or other environmental factors are adverse. However,
new or different varieties that have more resistance, or at least as much
as current varieties, are needed. The need for chemicals to control pests
or diseases on any crop can present special problems to dairy farmers because
of the strict controls on milk.

Grinding or other processing of oats is, again, very good with present
varieties. High oil feeds such as whole soybeans do present some problems
with hammer-mill grinding. It is not likely that an increase in oil content
of oats will cause any problem.

From a nutrition aspect, the primary factor that limits the use of oats
in the dairy ration is comparative cost. Even when given extra credit for the
additional protein, oats must essentially be purchased or produced at the
same cost as corn. When used as an energy source, oats are worth about 90
percent the value of corn. Table 2 shows the value of a hundred pounds of oats,
using the factors published in "Feeds and Feeding" for cows receiving oats as
the chief grain.
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Table 2. Value of Oats Compared to Corn and S.0.M.
(Factors from Table 11, "Feeds and Feeding')

Price of ___Value of 100 1bs S.0.M.
100 1bs corn $8 $10 sz
3.00 3.18 3.37 3.56
4.00 3.98 4.17 4.36
5.00 4.79 4.98 5.17

When the price of $.0.M. is about twice the value of corn, then oats and
corn are of equal dollar value. TIf the value of soybean o0il meal is the same
as corn, which would be the case if no extra protein is needed in the ration,
then oats are worth 90 percent of the value of shelled corn.

Factors That Determine QOat Production For Feed.....

Most dairy farmers in this area produce a large part of the feeds used.
The crop producer is concerned with additional factors. Obviocusly he produces
feeds for the nutritional value and is concerned with the cost of producing
the nutrients. The cost of producing protein and energy in oats compared to
corn is one of the reasons for increased corn at the expense of oat acreage.
However, there are other factors that still]l make oats a major crop. The new
varieties of corn have expanded the corn belt several miles north but there is
still a large area where climatic conditions favor oat production. Oat
varieties should continue to meet the requirements for grain production in
areas that can not produce corn.

In the areas that must produce oats, there is the problem of more
critical timing in oat harvesting. If weather conditions prevent corn harvest-
ing for a month or two, the loss is relatively small. However, if oat harvest
has to be delayed for even a week or two, the crop can be lost. Likewise, when
used for silage making, corn can be harvested quite efficiently over a long
period, but ocats must be cut almost the day they are ready. A desirable
improvement, then, would be an increase in the ability of oats to stand longer
when necessary without excessive losses.

Although oats have a tough time competing with corn on yield per acre
and convenience of harvesting, many farmers in the corn belt still produce
oats. One factor responsible is the value of oats as a nurse crop for alfalfa.
Frequently dairymen comment that they only grow oats because it is a good nurse
crop for new seedlings. This factor frequently overcomes the disadvantage
of limited grain yields and is a desirable characteristic#£ to maintain. Long
growing or late varieties that yield more might not meet the needs of those using
oats as a nurse crop.

The value of straw is the second reason given by many for growing oats.
Corn stalks are used for bedding but oat and other small grain straw has a
definite advantage. Very short straw varieties could decrease oat production
on livestock farms. FErosion control and winter cover in some areas are other
desirable characteristics that are important to crop producers.
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Oats for Silage or Extra Crop.....

All of the cereal grains make excellent silage for dairy cattle. 1In
the corn belt oats do not compete with corn as a silage crop. However, in
northern areas oats can be a substitute for silage. Varieties that yield
total silage rather than just grain are important. The critical timing
needed dees result in difficulties of harvesting for good quality when weather
is unfavorable. Both plant genetists and agronomists should continue to work
on varieties, production and harvesting practices that help improve the use of
oats for silage.

The double cropping system is another practice that could be important in
the future of oat production. Rather than competing for corn acres, there is
a potential for getting both oats and corn from the same acre. Varieties
which mature early enough for grain, or at least silage, so that corn or another

crop can be planted after harvesting the oats, offer a good opportunity for
increasing feed per acre.

Summary.....

QOats are an excellent feed for dairy cows. The primary reason for
decreasing oat acreage and oats in the dairy ration is the comparative cost
of purchasing or producing nutrients from oats. Increasing yields of nutrients
per acre is of greater need than changing percent of nutrients. Higher protein
or digestible nutrient on a percentage basis would have to be done without any
sacrifice in yield.

Use of oats can be strengthened or maintained primarily because of its
adaptation to specific climatic areas and potential as a nurse crop, as a
source of straw, and as one crop in a multiple per year cropping system.
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NUTRITTIONAL LABELING

Scott E. Seibert
National Oats Company, Inc.

During 974, many consumer foods, including hot and cold cereals containing
oats, are appearing with their nutrients labeled in a new format. This new
labeling is required under U.S. Food and Drupdg Administration regulations published
in the Federal Register of March 14, 1974 (Volume 38, Pages 6950-6973).

The labeling is voluntary, except that it is triggered by:

1. The addition of vitamins, minerals, or proteins.
2. Any nutritional claim (except sodium or cholesterol) on
labeling or in advertising.

All labels ordered after January 1, 1974 and all products shipped after
December 31, 1974 must be in compliance with these new labeling regulations.
Thus, 1974 is the year of transition from the old non-standardized formats
in various package locations and using Minimum Daily Allowances (MDR's) to a
standardized format in a specified location incorporating U.S. Recommended
Daily Allowances (U.S. RDA). These U.S. RDA's are established in the regulation
and, in general, are the highest values for each nutrient established by the
National Research Council for the various age, weight, and sex groupings. Thus,
the U.S. RDA values tend to exceed the needs of some segments of the population.

The regulation requires that the information appear to the right of the
principal display panel and be expressed on the basis of a single serving.
The serving size must be defined along with the number of servings per container.
The number of calories and the grams of protein, carbohydrate and fat must be
indicated per serving. In addition, the percent of the U.S. RDA of protein,
Vitamins A, C, By and By, and Niacin, and the minerals, calcium and iron supplied
by each serving must be indicated.

Additional vitamins and minerals may be labeled, but must appear in a
specified order following the mandatory list. A second column giving nutritional
information on the product as prepared may be shown. An example of this would
be a cereal plus the added milk.

A sample nutritional label is shown for rolled oats.

NUTRITION INFORMATION

SERVING SIZE - 1 OUNCE
SERVINGS PER CONTAINER - 16

CALORIES 110

PROTEIN 4 G.
CARBOHYDRATE 19 G.
FAT 2 G.

PERCENTAGE OF U.S. RECOMMENDED DAILY
ALLOWANCE (U.S. RDA)

PROTEIN 6 RIBOFLAVIN *
VITAMIN A * NIACIN *
VITAMIN C * CALCTUM *
THIAMINE 10 TRON 6

*CONTAINS LESS THAN 27 OF THE U.S. RDA OF THESE NUTRIENTS
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The numerical increments to be used for the various elements is specified
in the regulation. For example, in the U.S. RDA section, increments of 27 RDA
are to be used up to and including 10%; 57 increments from 107 to 50%; and 10%
increments from 507 - 1007%. The protein U.S. RDA is modified by the Protein
Efficiency Ratio (PER) of the protein. For protein with a PER of less than 2.5,
the U.S. RDA is set at 65 g, while for those with a PER equal to or greater than
2.5, the U.S. RDA is 45 g.

Compliance will be determined by selecting twelve consumer packages from
different shipping cases. Naturally occurring nutrients (designated as Class 2
nutrients) must be present at a level of at least 80% of that declared, while
Class 1 (added nutrients) such as vitamin fortification must be present in an
amount equal to the claim. The addition of a material such as Vitamin C for
technical reasons without nutritional claims does not require nutritional labeling.

Oats contain goodly amounts of protein with significant increases in this
percentage for several new varieties making possible the labeling of higher
amounts. Oats are a significant source of thiamine (Vitamin By) and phosphorus
and contain appreciable amounts of iron and magnesium along with smaller amounts
of other vitamins and minerals. The significance of these valuable constituents
must not be lost sight of in the quest for higher protein contents.







































































































































































































































