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I. CONFERENCE AND REGIONAL NOTES

ORGANIZATION OF THE NATIONAL OAT CONFERENCE

EXECUTIVE COMMITTEE
Chairman - C. M. Brown
*Past Acting Chairman - J. E. Grafius
*Secretary - L. W. Briggle
*Editor Newsletter - J. A. Browning
REPRESENTATIVES

North Central Region

Northeastern Region
Southern Region

Western Region

Cereal Crops Research Branch

Oat Investigations

* Non-voting.

J. A, Browning, J. M. Poehlman,

D. D. Stuthman
- N. F. Jensen, H. G. Marshall
- V. C. Finkner, C. F. Murphy
- C. F. Konzak, D. M. Wesenberg
- L. A. Tatum

- L. W. Briggle



ANNOUNCEMENTS

It is with deep regret we announce the death 12 April 1970 of Mrs. Greta
Murphy, wife of the late Dr. H. C. (Pat) Murphy and friend of many oat workers in
the U.S.A. and around the world. Mrs, Murphy suffered a stroke early in the
year and, after her release from the hospital in Silver Spring, Maryland, she was
taken to a nursing home in Raleigh, N. C., to be near her son and his family.
Committal services were held 14 April at Silver Spring, Md., where her late hus-
band was buried in July, 1968. She is survived by her son, Charles F., Associate
Professor of Crop Science and small grain breeder at the University of North
Carolina, Raleigh, and one grandson.

Overseas 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 request.
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 submit a separate description to
be included under 'New Varieties." We would like to make the "New Varieties"
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PLEASE DO NOT CITE THE OAT NEWSLETTER IN PUBLISHED BIBLIOGRAPHIES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 informal
means of communication and exchange of views and materials between those en-
gaged in oat improvement. Just as definitely, no material is wanted which is
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 inform-
ality, the expression of opinions, preliminary reports, and so forth.

Citing the Newsletter creates a demand for it outside the oat 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 pro-
duced 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 evalua-
tion from approval for publishing. Abuse of this informal relationship by
secondary citation could well choke off the submission of information.

One suggestion which may help: 1If 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."



PROGRAM FOR NATIONAL OAT CONFERENCE
NORTH CAROLINA STATE UNIVERSITY
January 26, 27, 28, 1970

Monday Morning - January 26

8:00

8:30

9:15
9:30

10:00
10:15
10:50

11:00

11:15

11:30

Registration

Presiding - C. F. Murphy

Business Meeting - J. E. Grafius
Report of Secretary - F. L. Patterson
Report of Editor of Newsletter - J. A. Browning
Report on the H. C. Murphy Memorial Library - J. A. Browning
Report of Committee on Genetic Nomenclature in Oats - M. D. Simons
Appointment of Committees
Preliminary Planning for Next Meeting

Welcome - Dean H. Brooks James, North Carolina State University

Uniform Oat Nurseries - L. W. Briggle, D. M. Wesenberg, H. G. Marshall,
M. D. Simons, P. G. Rothman, ARS-USDA

Recess
Uniform Oat Nurseries (Continued)

The crown rust race situation - M. D. Simons, ARS and Iowa State
University

Distribution and prevalence of oat stem rust races in USA in 1969 -
P. G. Rothman and D, M. Stewart, ARS and University of Minnesota

The Colombian oat cultivar and oat rust race situation - Elkin Busta-
mante and Jesus Arias, Iowa State University

Discussion and Announcements

Monday Afternoon - January 26

1:15

1:30

1:50

2:05

2:290
2:45

3:00

3:15

Presiding - T. T. Hebert

On resistance to crown rust - M. B. Moore and D. Stuthman, University
of Minnesota

Researching the indigenous populations of small grains and pathogens
in Israel - J. A, Browning, Iowa State University

The evaluation of crown rust resistance from Avena sterilis - G. Fleisch-
mann, Canada Department of Agriculture, Winnipeg

The utilization of rust resistance genes - R.I.H. McKenzie, Canada
Department of Agriculture, Winnipeg

Discussion

Recess

Regional deployment for conservation of oat crown rust resistance genes
- J. A, Browning, Iowa State University
Discussion panel -
. W. Martins, Canada Department of Agriculture, Winnipeg
B. Moore, University of Minnesota
L. Shands, University of Wisconsin
. E. McDaniel, Texas A & M University
W. Briggle, ARS, Beltsville, Maryland

HRER G



4:39

Discussion and Announcements

Monday Evening, January 26 - Hilton Inn

7:00

Regional Committee Mealings - NOR-15 - H. L. Shands, presiding
Varieties being released
Election of Jfficers
Meetiny sitz for 1972

Luesday Moraing - January 27

8:15

8:30

8:45

9:00

9:15

9:30

9:45
10:00
10:15

10:30

10:40
10:45

11:00

11:15

11:30

Presiding - J. A, Brownin:

Effect of crown rust infection on current oat varieties - L, J. Michel
and M. D. Simons, Iowa State University and ARS

Observations on the late rusting phenomenon in Red Rustproof oats -
H. H. Luke and W. H. Chapman, University of Florida

Discussion

Tolerance to the Septoria disease of oats - R. V. Clark and H. W. John-
ston, Canada Department of Agriculture, Ottawa, Ontario and Charlotte-
town, P.E.I.

Some evidence for non-specific resistance to oat smuts - M. B. Moore,
University of Minnesota

Systemic fungicides for control of oat smuts - E. D. Hansing, Kansas
State University

Discussion
Recess

Inheritance of reaction to toxaphene in oats - J. H. Gardenhire and
M. E. McDaniel, Texas A & M University

Effect of parathion on crown rust reactions of oat varieties - M. D.
Simons and J. A. Browning, ARS and Iowa State University

Discussion

Specific virulences of races of Puccinia graminis f. sp. avenae near bar-
berry at University Park, Pennsylvania in 1968-69 - D. M. Stewart,
P. G. Rothman, W. O. Keim and R. P. Pfeifer, ARS, University of Minne-
sota and Pennsylvania State University

Stabilizing selection with respect to virulence in Puccinia graminis
f. sp. avenae - K. J. Leonard, ARS and North Carolina State University.

Combining seedling and adult plant resistance to_Puccinia graminis f. sp.
avenae - P. G. Rothman, ARS and University of Minnesota.

Discussion and Announcements.

Tuesday Afternoon - January 27

1:15

Presiding - D, E. Western

Oat protein research at Aberdeen - D, M. Wesenberg, R. M, Hayes, and
R. M. Wise, ARS, and University of Idaho, Aberdeen, Idaho.



1:30 Screening cereal selections for protein quality and quantity with wean-
ling voles - F. C. Elliott and L. W. Briggle, Michigan State Univer-
sity and ARS

1:45 Oat groat protein content as influenced by breeding selection and cul-

tural practices - H, L. Shands, R. A, Forsberg and R. Duerst,
University of Wisconsin

2:15 Status of the Oat Quality Laboratory - D. E. Western, The Quaker Oats
Co., Chicago

2:30 Future oat protein research tentative plans - L. W. Briggle, ARS,
Beltsville, Md.

2:45 Discussion topics
(1) How can the Oat Protein Laboratory help us most?
(2) Will higher protein oats command higher prices?
(3) What sources of germplasm for high protein are being used?

3:15 Recess

3:30 Transfer of genes from Colombian tetraploid oats to hexaploid oats -
Jesus Arias, lowa State University

3:45 Agronomic and cytologic behavior of progenies in 6X-amphiploid X Avena
sativa backcross generations - R. A. Forsberg and F. Wun, University
of Wisconsin

4:00 Discussion

4:15 DNA synthesis in root tips of Avena sativa L. - K. Sadanaga, ARS and
Iowa State University

4:30 Discussion

Tuesday Evening - January 27

6:30 Social Hour, Faculty Club

7:30 Dinner, Faculty Club. Address - J. B. Rhine, Duke University

Wednesday Morning, January 28

Presiding - H, L. Shands

8:15 Accelerating varietal releases - D. C., Ebeltoft, North Dakota State
University

8:30 Response of stiff-strawed oat genotypes to nitrogen - D. Graham, Jr.
and W. P. Byrd, Clemson University

8:45 Yield and yield components of seven oat hybrids - B. R. Hathcock and
M. E. McDaniel, Texas A&M University

9:00 Discussion

9:15 Dormoats - Potentially a new oat crop for northern areas - V. D. Burrows,

Canada Department of Agriculture, Ottawa

9:30 " Genetic changes in winter oat populations in response to matural selec-
tion - H, G. Marshall, ARS and Pennsylvania State University

9:45 Discussion

10:00 Recess



10:15 The Iowa oat multiline cultivar development program - K. J. Frey and

and J. A. Browning
10:30 The strategy of deployment of environmental resources by successful and
unsuccessful oat varieties - J. E. Grafius, Michigan State University
10:45 Let's update cereal breeding methods - N. F. Jensen, Cornell University
11:00 QOat improvement in the 1970's - L, W. Briggle, ARS, Beltsville, Maryland
11:15 Discussion topics

1) Do we have an ideotype plant to produce 200 bushels of oats?
2) What level of oat yields must we have to compete?
3) Are we adequately sampling our germplasm?

Wednesday Afternoon, January 28

Presiding - J, E. Grafius

1:15 International registration authority for oat cultivars - B. R, Baum,
Canada Department of Agriculture, Ottawa (Paper to be read by J. W.
Morrison)

1:30 National Small Grain Variety Certification Review Board - F. W. McLaughlin,
North Carolina State University

1:40 Variety and germplasm registration by the Crop Science Society - L. W.
Briggle, Chairman Oat Subcommittee CSSA

1:50 Discussion

2:00 Business Meeting

2:30 Ad journ

The financial support of the conference by the North Carolina Crop Improvement
Association is gratefully acknowledged.



MINUTES OF THE BUSINESS MEETINGS OF THE NATIONAL OAT CONFERENCE
J. E. Grafius, presiding

The National Oat Conference was held at North Carolina State University,
January 26-28, 1970, with about 60 psrsons from Canada, Colombia and the United
States in attendance.

The Conference was opened with the observation of a few minutes of silent
thought in honor of the late H. C. Murphy and his great contributions to oat
improvement and to the Conference.

A motion was made and passed that the National Oat Conference continue as
in the past with the Leader of Oat Investigations, ARS, USDA, as permanent
secretary.

Acting Chairman J. E. Grafius appointed a nomination committee, consisting
of J. A. Browning, N. F. Jensen, and C. F, Murphy, to make nominations for
Chairman of the National Oat Conference. The selection will be made by mail
ballot by the representatives of the National Oat Conference.

The title of the next conference was discussed relative to the problem of
travel approval to National and International Conferences. A motion was made
and passed that the National Oat Conference organize an American Oat Workers
Conference for 1974. Dr. J. A. Browning extended an invitation which was
accepted for the American Oat Workers Conference to meet at Iowa State Univer-
sity in January or February, 1974.

Secretary's report (F. L. Patterson)

Secretary Patterson thanked the program participants for their cooperation
in providing volunteer papers and in leading discussions on special topics. The
program included 37 papers, 7 topic discussions, and 12 general discussion
periods.

Repott of the Editor of the Oat Newsletter (J. A. Browning)

My role of Editor of the Oat Newsletter is an easy one. I simply arrange
your contributions into the format established by my predecessor, Dr. Neal
Jensen, and send the bill for producing and distribution of the Newsletter to
Dallas Western of Quaker Oats. Therefore, the key figures in production of
the Oat Newsletter are you, the contributors, and Quaker Oats, and both are
to be thanked for any success the current volumes of the Newsletter may have.
Additionally, Neal Jensen should receive our special thanks for his 17 years
of yoeman service as editor. As editor, I have initiated one new section--
on equipment and techniques. So far, I feel this has been well received. Also,
with the 1968 Newsletter, pictures and line drawings were published for the
first time. The latter are especially appropriate for the techniques section,
and with present printing methods they cost nothing extra. The Newsletter




should go to all people interested in oat improvement, and help of project
leaders is solicited in maintaining mailing lists. Currently, we print 450
copies for a mailing list of about 400. Cost of these is about $700 for print-
ing, binding, and distributing. About 50 copies of volumes 18 and 19 are on hand
in Ames, and a few copies of earlier volumes are available in Beltsville. Your
suggestions for improving the Oat Newsletter are always appreciated.

Report on the H. C. (Pat) Murphy Memorial Library (J. A. Browning)

The family and friends of Dr. H. C. (Pat) Murphy, in seeking a suitable mem-
orial, decided to establish a memorial library of journals and books related to
plant pathology for graduate students in the Department of Botany and Plant
Pathology at Iowa State University. Dr. Murphy's personal set of Phytopathology
and Review of Applied Mycology, with other books on plant pathology, were kindly
contributed by Dr. Charles F. Murphy and Mrs. Greta Murphy, to form the nucleus
of the Library. It was hoped that contributions by friends would provide an en-
dowment, the interest from which would continue Dr. Murphy's journals in per-
petuity, subscribe to additional journals, and purchase additional works on plant
diseases as they are published. The response has been good. To date, the library
has received: Review of Applied Mycology volumes 1-35 bound and 36-43 (1964)
unbound; Phytopathology volumes 18-42 bound and 43-58 (1968) unbound; miscellan-
eous books; and cash contributions totaling $3,295.00. Additional books may be
sent to me, or cash contributions can be made payable to the Alumni Achievement
Fund credit to the H. C. (Pat) Murphy Memorial Library and sent to the Alummi
Achievement Fund, 242 Memorial Union, Ames, Iowa 50010. Receipts will be mailed,
even for books, and all contributions are, of course, tax deductible.

Report of Committee on Oat Gene Nomenclature (M.D. Simons and N. F. Jensen)

The abstract of this committee report is included in the section on "Abstracts
of Conference Papers."

Report of Resolutions Committee (K. J. Frey, C. M. Brown)

A resolution was presented by K. J. Frey and passed- We who are attending
the National Oat Conference wish to express our gratitude and deep appreciation
to our hosts, and especially to Professors Murphy, Herbert, and Cline, for the
excellent hospitality they have accorded us during the 3-day meeting. The
accommodations have been superb and have gone a long way to make the meeting so
successful. Whether they had an "in" with the weather man we don't know, but
we'll give our hosts credit for the fine weather also. Anyway from us non-North
Carolinians we say sincere '"thanks again."

Conference adjourned 2:00 P.M. January 28, 1970.



ABSTRACTS

Objectives of the Uniform Oat Performance Nurseries
L. W. Briggle, ARS, Beltsville
The long-range objectives of both the spring and winter Oat Performance Nur-
series include the following:

1. Test potential and recent releases for adaptation, yield, and disease
resistance over the entire region.

The originator can get regional evaluation of his new line.

b. Cooperators who grow the Performance Nursery can observe and collect
data on a particular entry as a basis for future recommendations.

c. Comparison of each entry with long-time standards furnishes a measure
of breeding progress.

2., Provide a source of seed for quality or other tests.

3. Facilitate exchange of breeding material.

Any entry in either a spring or a winter Oat Performance Nursery should have
adequate State evaluation before it is accepted. Size of a Nursery becomes im-
portant to many cooperators, particularly those who grow Uniform Nurseries of

other crops as well as oats. Several questions can be posed concerning the Nur-
series:

1. Is an unofficial maximum of 30 entries realistic?
2. Do we have too many checks?

a. Checks in the 1969 Uniform Midseason Oat Nursery were: Andrew,
Gopher, Mo. 0-205, Orbit, Clintland 64, Garland and Lodi (7). Addi-
tional released varieties grown were: Jaycee, Clintford, and Multi-
line M70.

b. Checks in the 1969 Uniform Early Oat Nursery were: Andrew, Mo. 0-205,
and Nodaway (3). Additional released varieties grown were: Jaycee,
Multiline E70, Pettis, Nodaway 70, Clintford, and Clintland 64.

3. What do we mean by date headed? Different people use different criteria
for determining heading date.

a. All plants in the plot are fully headed.
b. One~-half of the plants in the plot are fully headed.

c. Panicles just emerging from the boot in a specified percent of the
plants in the plot.

4, 1Is it fair to use treated seed of some entries and not others?

a. This is particularly a problem in the Smut Nursery. Seed sent for a
Performance Nursery is used for the Smut Nursery.
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International and Uniform Oat Rust Nurseries

Beginning with the 1970 Uniform and International Oat Rust Nurseries, the
data will be processed in cooperation with Biometrical Services at Beltsville.
Printed data sheets for both Nurseries will be sent to cooperators shortly. Data
will be recorded just as it has been in years previous, but on a different form.
Special coding will be for Biometrical Services use only.

There are 72 entries in the 1970 Uniform Oat Rust Nursery. This Nursery
should not be considered for screening varieties or lines for reaction to rust,
but rather for more intensive study of known sources of resistance. A reduction
in number of entries would be appropriate.

The 1970 International Oat Rust Nursery has 129 entries. It will be grown
at 41 locations and is designed to serve as a means for screening for rust resis-
tance. This Nursery can be expanded. It automatically includes all entries in
the Uniform Oat Rust Nursery.

American varieties or lines comprised 84% of all entries in the 1969 Inter-
national Oat Rust Nursery.

American varieties or lines comprised 38% of all entries in the 1969 Inter-
national Wheat Rust Nursery.

American varieties or lines comprised 22% of all entries in the 1969 Inter-
national Barley Rust Nursery.

Plans for Future Oat Protein Research

L. W. Briggle, ARS, Beltsville

Oats have the highest protein content and perhaps the best quality protein of
all the cereal grains. Preliminary analyses of oat groats have shown that our com-
mercially grown Avena sativa varieties range from approximately 15 to 207% protein.
A. sterilis collections from Israel contain from 15 to 30% protein. Total protein
in oat grain (including hulls) among 3,000 entries in the active Oat World Collec-
tion maintained at Beltsville ranged from 7.8% to 21.9%. Practically all of those
tested were A. sativa or A. byzantina.

Avena sterilis as a source of high protein

The wild hexaploid species A. sterilis has been considered the initial source
for high protein in oats., Difficulties have been encountered, however, in attempts
to transfer this characteristic to our common varieties. The two species seem to
be fully compatible--crosses can be readily made. In the Beltsville program sel-
ection pressure has been applied on A. sativa x A. sterilis derivatives according
to two criteria, 1) protein, and 2) agronomic type. When progenies were selected
on the basis of protein content only, the high protein lines more closely resembled
A. sterilis in plant and kernel characteristics. When progenies were selected
for agronomic type, they were either low or moderate in protein content.

In general, within our A. sativa x A, sterilis program there has been a nega-
tive relationship between yield and protein content. Another association we noted
is that high protein A. sativa x A. sterilis lines have slender and usually long
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kernels. Those selections with shorter, more plump kernels are lower in protein.
These observations cause us to wonder if we are confronted with a high bran/endo-
sperm ratio in A. sterilis and in the high protein A. sativa x A. sterilis deriva-
tives. We intend to pay much more attention to kernel configuration in the future.

The most advanced high protein lines in the Beltsville program were grown in
a 4-rep yield test at Aberdeen, Idaho, in 1969. Data are listed in Table 1. The
correlation coefficient for yield and protein content was -0.28. Three A. sativa
x A, sterilis lines were significantly higher in yield and protein content than
Garland, but not desirable in agronomic type. The most promising line in the
Beltsville program is OA 123-33 from Canada. It was highest in yield in the test,
was high (but not highest) in protein content, and had short and strong straw.
It is now being used in many crosses. This is a selection from A. strigosa“ x
Victory. (Table 1 is on page 15).

Virtually all A. sativa x A. sterilis lines in the Beltsville program are
derived from two collections of A. sterilis. Other genotypes of this species
could be better protein donor parents. Individual collections of A. sterilis
will be further screened and selected on the basis of kernel configuration as
well as for high protein. Several hundred new accessions of A. sterilis are yet
to be increased prior to initial screening for any character.

Sources other than Avena sterilis for High Protein

The following possible sources other than A. sterilis should be exploited
for increasing protein content and/or protein quality:

1. Other Avena species such as A. strigosa, A. barbata, A. fatua, etc.
2. Varieties or lines of A, sativa higher in protein than average.
3. Use of radiation or chemical mutagens on A. sativa or other Avena species.

We plan to screen as many entries as possible of the Avena species World
Collection, and will continue with varieties and lines of A. sativa., All lines
found to be high in protein (or unusually low) will be retested and those con-
sistently high or low will be intensively studied.

We have recently made intercrosses involving high protein Fj's, or high pro-
tein plants from two different early generation crosses. We plan to continue the
procedure of intercrossing high protein materials from any source in an effort to
accumulate either major or minor genes for high protein, if such entities do ex-
ist. Some parents used in the intercrosses are A. sativa, some are A, sativa x
A, sterilis derivatives, and some trace back to A, sativa x other species.

Results from protein studies in wheat

Considerable effort has been expended in wheat to increase protein content
and to improve the amino acid balance of the protein. A total of 10,500 common
wheats from the World Collection have now been analyzed for protein content and
lysine. In general, the high lysine wheats were low in total protein. One not~
able exception to this was a line which exhibited high protein and high lysine at
several sites in a location/protein/lysine trial. In the wheat kernel, size ap-
peared to exert little effect on either protein or lysine, but kernel configura-
tion strongly affected protein content. It had little effect on percent lysine
of the protein.

Kernel characteristics associated with protein content

The aforementioned findings in wheat have a bearing on the importance of ker-
nel shape in common oats and in A. sterilis in relation to protein content. The
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fact that most of our high protein A. sativa x A. sterilis derivatives have
slender kernels has already been referred to. Two additional examples of this
phenomenon can be mentioned:

1. Early developed Triticale lines were reported to be very high in protein
--higher than wheat. Each of these stocks had shrunken kernels. As ker-
nel quality was improved through further breeding and selection (kernels
were more plump), such lines only equalled or approached wheat varieties
in percent protein.

2. Protein content of Saia (A. strigosa), CI 7010, was determined to be
20.3% while tetraploid Saia, CI 8089, was 25.2% in the same test. In
another series Saia had 18.1% protein and tetraploid Saia had 22.47% pro-
tein. Examination of the groats revealed that those of the tetraploid
were shrunken and wrinkled, while those of the diploid were normal.
Groats of the tetraploid were slightly larger than those of the diploid.

Genetic high protein in wheat

There is only one confirmed instance of genetic high protein in wheat. Pro-
tein content of Atlas 66 and many of its derivatives will produce about 2% more
protein than other wheats at _a comparative yield level. Five other possible
sources are being investigated.

Y
Amino acid analyses in oats

Amino acid analyses of oats and related species will be a high priority item
in the program of the USDA Oat Quality Laboratory when it becomes established. We
have partial analyses on a few oat varieties, one A. barbata, one A. byzantina, a
few A. sterilig lines, and five A. sativa x A. sterilis derivatives, through the
courtesy of Dallas Western and the Quaker Oats Company (Table 2). Oats are higher
in lysine than corn and wheat. In fact, lysine may not be of major concern in
oats. Nevertheless, we plan to screen for lysine as well as for the other essen-
tial amino acids. In comparing values for the seven amino acids listed in Table
2 with the FAO recommended values, one can see that valine, leucine, threonine,
and phenylalanine occur in oats in adequate quantity. Isoleucine and lysine tend
to be near the recommended values, while methionine is low, except for two A.
sativa x A, sterilis derivatives. In a study in Guatemala conducted by the Quaker
Oats Company, in which oats provided the complete diet for humans, three amino
acids had to be supplemented in order to provide a diet up to 92% as effective as
milk, Those supplemented were lysine, methionine, and threonine. The report
stated that threonine in oats is not completely available, so even though chemical
analyses show comparatively high values, it still may be limiting. The informa-
tion on amino acid balance in oats is limited, therefore, we are very anxious to
begin intensive study and screening of material. (Table 2 is on page 16).

Guidelines have been set up for establishing some sort of priority on items
to be analyzed for amino acid profile at the Oat Quality Laboratory. We will not
be able to accept plant breeders' samples until current oat varieties and some
available germ plasm have been evaluated. Guidelines have been established so
that the following materials will be analyzed:
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1. Current commercial oat varieties and those formerly released but no
longer of commercial importance (we are using the Crop Science Regis-
tration List for most of these). The best current varieties form the
base of germ plasm now being used by oat breeders. If any of these are
particularly promising they are already available in virtually unlimited
quantity.

2. The most promising advanced selectioms which are potential varieties.
Most selectioms in this category are in various Uniform Performance or
Disease Nurseries.

3. Other available germ plasm:

a. Selected lines from the Oat World Collection, based upon their rep-
resentation of different protein levels, possibly o0il percent levels,
or other quality criteria.

b. Selected lines from the Oat World Collection, based upon area of
geographical origin, or for agronomic characters.

c. Selected related species of Avena. Within A. sterilis, where large
numbers are involved, samples representative of different protein
levels and kernel characteristics (shape and size) will be tested
first.

4. Progenies from special studies such as genetic or cultural experiments
involving rate and time of application of fertilizer, as well as formu-
lation.

5. Plant breeders' samples.

As we learn more about genetic and environmental variability in protein con-
tent and amino acid balance, our ideas and priorities for testing may change.

Protein in forage oats

Considerable interest has been expressed in the possibility of testing oat
varieties and lines in an early stage of growth for differences in protein con-
tent of plant parts. The Quaker Oats Company conducted an extensive study a few
years ago and found that oat plants were highest in protein countent when at the
early jointing stage (about the time the first node is exposed). Most of the
vitamins, crude fat, and chlorophyll also reach a peak in concentration at or
near the jointing stage. From that time on the gtem elongates and the plant con-
tains more structural constituents. To my knowledge, no information exists con-
cerning the amino acid balance of protein in oat plant parts at any stage of
growth. It may or may not be similar to that in oat groats. We plan to conduct
experiments to provide such informationm.

Most oats that is grazed is at or near the high protein stage. Protein con-
tent is not a limiting factor, in fact it is in excess, and presumably even the
limiting amino acids are present in quantity. We do not know this to be a fact,
but we intend to find out. What is really needed, therefore, in a forage oat,
is total energy or TDN--not more protein--just more yield. Another factor to be
considered is that 90 to 95% of all oats grazed is grazed by ruminants. Amino
acid balance is of little consequence to these animals.

What is perhaps most needed in forage oats is more winterhardiness, disease
resistance, and yield (vigorous growth). Selection for a good forage oat would
be based on these characters plus late maturity and production of large leaves.
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Protein content of a forage oat may be of consequence if fed at a much later
stage of growth than that normally grazed. 1If genetic differences occur, this
could be of importance. Protein can be very limiting in mature grass forage--it
could be down to 2 or 3% in dry, mature plants.

Effect of culture on oat protein

Protein content can be increased by fertiiity and management practices, but
available information does not permit a realistic estimate of the magnitude and
value of the increase. In preliminary research conducted by D. M. Wesenberg at
Aberdeen, Idaho, the average yield of five oat varieties was increased from 98
bushels per acre with no supplemental Nitrogen to 127 bushels per acre with 135
pounds of actual N per acre. Protzin content of the grain was increased from
17.5% to 19.1%. Onec-third of the N was applied at the seedling stage and two-
thirds at the heading stage. Dr. Wesenberg is planning more extensive research
in this area.

Uniform Protein Nursery

A 15 entry, 2 rep Uniform Oat Protein Nursery was grown at several locations
in 1969. Because of delays encountered through our Industrial Laboratory Con-
tract, grain samples have not been analyzed for protein. These will be done
under our Industrial Laboratory Contract, but not until breeders' samples have
been completed.

We do not plan to grow a similar Uniform Protein Nursery in 1970, but do
consider the possibility of such a Nursery in the future when support warrants
it. Perhaps a Protein Nursery should be limited to two or three locations where
disease is not a factor. Entries could be grown under high fertility conditions
and irrigation in Idaho, where disease on oats is virtually non-existant, except
for occasional infection with yellow dwarf. It would be desirable to have a low,
a moderate, and a high protein entry, each of which would yield at as near a
common level as possible, as checks. Plans will be made to establish such a
Nursery.

Oat Improvement in the 1970's
L. W. Briggle, ARS, Beltsville

Objectives for a research program in oats during the 1970's would certainly
include the following:
1. markedly increase the yield level (whether for grain or for forage)
2. improve grain quality
3. stabilize oat production

Most oat workers will agree that a major breakthrough from the so-called yield
barrier is necessary. Perhaps the major limiting factor for increased yield is
lack of response to high fertility conditions. Current varieties tend to respond
with increased plant height and more lodging, with no real gain in yield of grain,
Certainly oats will be grown under more optimum fertility conditions during the
1970's than in the past.



Table 1. Yield test of high protein oat lines, Aberdeen, Idaho, 1969

% Protein, Height Straw Score
Yield* Groats Udy Analysis in 1 strong
Line g/plot /100 1969 1968 inches 10 = flat
PA 12 401 OA 123-33 672.5 2.37 24,4 24.0 38 4.8
415 Portal x A sl Fy 584.0 2,22 22,1 22.4 41 6.8
421 A sl x Diana Fg 576.8 2.06 24.4 23,2 54 7.0
404 Garland x A sl Fy 572.3 2.02 24.9  25.7 50 8.3 early
405 Garland x A sl Fy 568.0 2.05 23,0 22,9 40 6.0
402 Garland 557.0 2.35 20.8 20.6 38 4.5
403 Garland x A sl Fy 553.8 2,11 24.5  24.3 45 6.8
424 CI 7920 x A sl Fgq 552.3 2.11 23.0 23.1 47 8.8
425 CI 7920 x A sl Fy 516.5 2.18 22,2 25.1 57 9.5
423 CI 7920 x A sl Fg 506.5 2.13 24.2 23,9 53 8.3
409 Garland x A sl F, 466.5 2,21 23.1 24,8 48 8.3
413 A sl x Fla. 500 F4 462.8 2,08 25.2 26.4 54 10.0
414 A sl x Fla. 500 Fy4 447.5 2,29 23.9 24,1 52 9.0
411 A sl x Fla. 500 Fy 432.8 2.24 26.2 26.8 54 9.0
418 A sl x Diana Fj5 432.8 2.03 24,4 24,6 56 7.8
422 CI 7920 x A sl Fy 424.5 1.94 23.0 21.2 52 8.8
408 Garland x A sl F, 418.5 2,22 24.7  25.9 47 7.3 early
410 Garland x A sl F, 393.5 2.25 25.6 24.4 47 8.5
PA 6 412 A sl x Fla. 500 F, 388.3 2.31 26.3 26.1 50 9.5
416 Portal x A sl Fy 381.0 2.25 25.7 23.5 54 7.0
PA 9 420 A sl x Diana Fy 372.8 2.06 26.6 24.4 55 8.5
419 A sl x Diana Fj5 354.3 2.08 25.6 25.8 52 8.8
406 Garland x A sl F 346.5 2.16 24.4 25,5 38 9.3 early
407 Garland x A sl Fjs 341.3 2.19 23.4 22.8 36 7.0 early
417 A sl x Diana F5 311.3 2.03 25.6 23.8 55 9.5

*LSD (.05) 11.2

ST



Table 2. Essential amino acid content of Avena species, A. sativa x A. sterilis progenies, and oat varieties

Isoleu-  Threo- Methio- Phenyl- Trypto-
Valine Leucine cine nine Lysine nine alanine phan
Garland 5.5 7.9 3.7 3.4 4.8 1.4 4.3
Florida 500 6.2 9.1 4.4 3.8 5.1 1.4 5.0
A sl x Fla. 500 (PA 6) 5.3 7.5 4.0 3.4 3.8 2.6 6.2
A sl x Diana (PA 9) 5.5 7.7 4.0 3.6 3.4 1.5 6.3
A sl x Diana 5.2 7.6 3.8 5.4 4.3 3.3 5.9
Portal x A sl 5.0 7.9 3.8 3.7 3.7 1.4 5.9
CI 7920 x A sl 5.0 7.7 4.0 3.5 3.4 1.4 6.5
Garland 5.8 8.1 4.3 3.3 3.9 1.6 5.5
A sl CI 2318 5.4 7.3 4.0 3.0 3.6 1.5 5.3
A bz PI 182487 5.8 8.0 4.3 3.3 4.0 1.7 5.5
A sl CI 1780 5.4 7.7 4.1 3.5 3.8 1.6 5.4
A sl PI 282735 5.7 7.8 4.5 3.3 3.8 1.4 5.5
A sl CI 2518 5.6 7.6 4.3 3.4 3.7 1.4 5.7
A s1 PI 287210 5.5 7.8 4.1 3.3 3.6 1.1 5.4
A s1 PI 287228 5.8 8.1 4.3 3.3 3.8 1.3 5.5
A sl PI 287223 5.7 7.7 4.3 3.1 3.7 1.6 5.5
A sl PI 282737 5.5 7.5 4.2 3.1 3.6 1.5 5.3
A sl CI 2321 5.5 7.5 4.3 3.3 3.7 1.5 5.4
A sl CI 5255 5.7 7.8 4.2 3.2 3.7 1.6 5.4
A b PI 268214 5.7 7.6 4.3 3.4 4.0 1.5 5.4
A sl PI 267989 (CI 8081) 5.8 7.8 4.1 3.2 3.8 1.6 5.4
A sl CI 8077 (Wahl #6) 5.6 7.8 4.4 3.6 3.9 1.5 5.4
FAO Recommendation 4.3 4.9 4.3 2.9 4.3 2.3 2.9 1.4

Seed of first group was grown at Aberdeen, Idaho, in 1968.
Seed of second group was grown at Aberdeen, Idaho, in 1964,

FAO Recommendation--Essential amino acid content for an ideal protein for human consumption as defined by the
World Health Organization and FAO.

91
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Primary emphasis over the past one-quarter century has been directed toward
development of disease resistant oat varieties. Although some significant gains
have been achieved in straw strength, grain quality, and yield, more progress is
imperative in order to place oats in a favorable competitive position with other
crops. We cannot abandon efforts to keep ahead in the vicious race to provide
resistant varieties to the grower, but perhaps now is the time to re-direct some
of our research effort. In the future, oats will have to meet the requirements
for combine harvesting of maximum yields under optimum cultural conditions.

Straw strength and height

We need shorter oat varieties which have stronger straw for the 1970's. Un-
fortunately, there are not enough centers for oat research in the U.S., nor are
there enough individuals with the facilities or financial support to undertake an
intensive study on morphology of the oat culm and/or roots, or genetics of straw
strength and/or height. Such basic work needs to be done, but until research
support is strengthened, individual workers will have to do for themselves what-
ever is possible. We, within the Crops Research Division, will do our best to
coordinate efforts and aid in exchange of germ plasm. When or if funds become
available, we would consider research on the basic aspects of straw height and
strength.

As oat varieties become shorter and are grown under higher fertility condi-
tions, weeds and some diseases now considered minor are destined to plague the
grower. ILf progress in increasing yield in oats parallels that in wheat, an entire
new array of production problems will evolve. '"Foot" or root rot diseases and
foliar diseases such as powdery mildew and Septoria are bound to be more apparent.
Some breeding efforts may have to be changed to cope with new problems.

We considered establishment of a Uniform Strong Straw Nursery, but had to
abandon this plan. An alternative may be the collection of stiff-straw lines
(from all oat workers and from the Oat World Collectiomn) for an observation Nur-
sery grown at high fertility levels under irrigation at Aberdeen, Idaho. Winter
oats can be included if the Nursery is planted in early spring.

Root characteristics

The root system of oats has long been ignored, or at best has been under
very limited investigation, primarily because of obvious difficulty encountered
in evaluation. The structure of the root system may be equal in importance to
culm structure in effect on lodging. Morphological development and/or structure
of both roots and culms of weak straw varieties should be compared to that of
strong varieties, to see if specific characteristics can be related to lodging
resistance.

Are there inadequacies of oat root systems compared to wheat root systems?
Oats do not fare as well as wheat under drouth conditions. Is this because of
an inherent physiologic weakness? Failure to make dramatic increases in yield in
oats may in part be due to lack of improvement in the root system.

Research in the 1970's could well be directed toward development of some
simple screening test to measure early root growth. Perhaps oat seedlings could
be grown in hydroponic solution or possibly in sand for a limited period. To my
knowledge, neither vigor of root growth nor number of roots has been selected
for, except in association with freezing tests where regrowth of roots is a sel-
ection criterion for winterhardiness.



18

Basic studies concerned with oat root systems would at this time fit into
the same category as studies on straw height and strength. We have no estab-
lished center for such research.

Physiology

Of all the scientific disciplines involved with research on oats during the
1970's, we will perhaps be more in need of basic information relating to Plant
Physiology than any other. Results from such research may be our only hope of
breaking the yield barrier, or of gaining protection from obligate parasites that
would approach permanence.

Much has been accomplished in improving the oat plant, but little is actually
known about physiological processes which affect growth, photoperiodism, metabol-
ism, winter injury, heat and drouth damage, stress on a plant caused by disease,
etc. Fundamental research of this nature requires the full time effort of scien-
tists with extensive (and expensive) laboratory, greemhouse, and growth chamber
facilities in which environmmental conditions can be rigidly controlled. Such a
single facility for physiologic research on cereals does not exist, but we hope
that it will within the decade.

Theoretically the maximum possible efficiency of photosynthesis is about 8%
of total incident radiation (Monteith, J. L. 1966. Agr. Prog. 41: 9-23). The
highest net photosynthesis recorded for experimental plots is, with existing geno-
types, less than 4%, while in commercial farming it is about 1% or less (Holliday,
R. 1966. Agr. Prog. 41:24-34). Some very preliminary work has been done on evalu-
ating wheat varieties for photosynthetic efficiency. In one test Gaines had a
higher rate of uptake of C02 than did Hadden, when flag leaves and spikes of each
were tested within a closed chamber. Is it within the realm of possibility to
develop a screening test which would differentiate the most efficient genotypes
of oats from the intermediate or less desirable--if, indeed, differences do exist?
If such a test did become available, could it supplement or even replace part of
our yield testing procedure?

In work with rice, it was reported that light intensity is most crucial dur-
ing the period three weeks before heading to three weeks after heading. At least
three factors influence the amount of light a plant receives when grown in the
field: daylength, light intensity (cloud cover or lack of it), and mutual shad-
ing (one plant shades another; upper leaves shade lower leaves). Research with
oats should include experiments on each of these factors.

Genetics and Cytogenetics

Our research on genetics and cytogenetics of Avena species should be strength-
ened in the 1970's. More information is needed on genome relationship, linkage
groups, possible methods of gene transfer, and establishment of aneuploid series
(monosomics, nullisomics, tetrasomics). One has to have only a cursory acquaint-
ance with monosomics of wheat to realize their tremendous potential as a genetic
tool. Genes can be located on specific chromosomes through use of monosomics,
nullisomics, or substitution lines. By using telocentrics, somewhat more sophis-
ticated aneuploid stocks, genes can be located on one arm or the other of a
chromosome, and can even be positioned on that arm in respect to the centromere.
Part of the monosomic series in hexaploid oats has been established. We need to
complete the task and then develop other aneuploid stocks in addition to useful
sets of substitution lines.
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The search for male sterility in oats should be intensified. Either cyto-
plasmic or genetic male sterility, or both, would be extremely useful. The possi-
bility of chemically induced male sterility should not be overlooked. This char-
acteristic could be used to advantage in effecting large scale genetic recombina-
tion in bulk populations, composite crosses, and other heterogeneous stocks, and
in production of large numbers of Fj seeds. Hybrid oats on a commercial scale
could be attempted if satisfactory cytoplasmic male sterility and an effective
restorer gene(s) exists.

Our cytogenetic work is centered at Ames, Iowa, and some degree of genetic
investigation is conducted at several locations. One possibility for expansion
of cytogenetic work is associated with the Oat World Collection and the Avena
Species World Collection, both of which are maintained at Beltsville. Oppor-
tunity exists here for almost unlimited genetic and cytogenetic research directed
toward isolating, identifying, and exploiting genes for various characters.

Germ plasm collection and preservation

Approximately 7,500 cultivated oats (A. sativa and A. byzantina) are pre-
sently in the Oat World Collection. About 200 new introductions are added each
year, so that by the end of this decade the Collection should contain about 9,500
cultivated entries, assuming a consistent rate of increase.

There are approximately 1,800 entries in the Avena Species World Collection,
of which about 75% are A. sterilis. In addition, Dr. Craddock has 3,600 more A.
sterilis collections which have not been grown under detention nor increased, so
are not yet a part of the Species World Collection. That makes a total of nearly
5,000 individual collections of A. sterilis which will become available. In-
crease in numbers within the Species World Collection is infinitely more difficult
to predict.

A. sterilis entries are particularly useful because the species is hexaploid
and crosses readily with A. sativa or A. byzantina. Some of those tested possess
promising resistance to one or more of the major oat diseases. These sources of
resistance need to be identified and fully evaluated. They may or may not repre-
sent new genes.

The cultivated oat entries in the World Collection will be grown at Aberdeen,
Idaho, in 1970 and 1971. Those CI's from the lowest up to about 7,000 will be
grown this summer (1970). This includes entries which were assigned CI numbers
up through the year 1955. The remainder of the CI's and all of the cultivated
entries with PI numbers will be increased at Aberdeen in 1971.

Success in oat breeding is limited by germ plasm at our disposal. Oat
breeders have an enviable record of success in developing resistant varieties
(even though most are short-lived), but new pests and new races of old pests are
sure to make the battle long and difficult. Invaluable germ plasm is continually
being destroyed or replaced under the onslaught of ever increasing agricultural
and population pressures.

An example of this is the shrinking indigenous population of Avena species
in Israel. There is tremendous genetic potential here and in other Mediterranean
areas where weedy oats abound. These populations can be looked upon as genetic
raw material in abundance--but time is running out. This great wealth of oat
germ plasm is in danger of being lost. Centers of diversity are being replaced
by modern, uniform varieties. It behooves us to collect and thereafter main-
tain all germ plasm that we can handle, including old "land varieties.” We have
a recurring need for genetic variability--the "stuff' that plant breeding pro-
gress depends upon.
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Diseases

Most of the U.S. oat crop is grown where the warm, humid conditions are
highly favorable for disease development. A recent estimate of annual loss due
to oat diseases was $200 million.

We will have a continuous need for basic information on the effects of fun-
gus, viral, and bacterial diseases on winter survival, yield, and quality of oats,
and on the effect of environmental factors on disease development.

Our primary approach to control in the past has been through breeding resis-
tant varieties. This has been productive, but only a partial solution. In the
1970's we need to work even harder on this approach, and in addition, attempt to
learn more about chemical control which may be used as a supplement.

Use of multilines (composed of near-isogenic lines--each possessing a single
gene for resistance) and geographical deployment of resistance genes in commercial
oat varieties have been discussed by others as means for more effective control of
rusts, so will not be included here.

Special emphasis has been and will continue to be directed toward genetic
control of oat diseases. Genetic resistance has several advantages over chemical
control:

1. Resistant varieties prevent or restrict production of inoculum which
could infect local or distant susceptible varieties.

2. Resistant varieties are far more economical for the grower.

3. Resistant varieties are protected throughout the life of the plant (ex-
cept in the case of adult-plant or the very rare seedling-only types of
resistance).

4. Resistant varieties are protected under all weather conditions conducive
to survival of the oat plant.

5. Resistant varieties eliminate danger from injurious residues.
The disadvantage of genetic resistance has been its ephemeral nature.

There is much interest but little knowledge concerning the relative value of
different kinds of genetic resistance. We hope that critical experiments can be
conducted during the 1970's to learn the relative values of immunity, hypersensi-
tivity, slow rusting, late rusting, and tolerance to infection. Some of these may
represent the same phenomenon under different labels. F. J. Gough has indicated
that cereal pathologists and breeders are interested in some form of non-specific
resistance for two reasons:

1. They have become pessimistic about ever producing varieties with perma-
nently effective specific resistance since repeatedly witnessing their
cherished creations succumb to new virulent races of the organism.

2. Elucidation of the gene-for-gene interactions of rusts and their hosts,
and the several mechanisms of variation in rust populations has rein-
forced their pessimism.

If non-specific resistance does occur, what is its physiologic nature? Does
it represent some form of morphologic or chemical barrier in the host which may
inhibit penetration by the parasite, cause suppressed sporulation, or result in
early telia formation? It may even result from the accumulative effect of a
number of minor specific genes for resistamce. At any rate, a concerted effort































































































































































































































































