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I. NOTES

NEWSLETTER ANNOUNCEMENTS AND INSTRUCTIONS

Persons interested in oat improvement, production, marketing, or
utilization are invited to contribute to the Oat Newsletter.
Previous issues may be used as a guide, but remember that the
Newsletter is not a formal publication, and therefore that
manuscripts suitable or planned for formal publication are not
desired.

Specifically, but not exclusively, we would like to have:

1. Notes on acreage, production, varieties, diseases, etc.,
especially if they represent changing or unusual situations.

2. Information on new or tentative oat cultivars with
descriptions. We want to include an adequate cultivar
description, including disease reactions and full pedigree
if possible.

3. Articles of sufficient interest to be used as feature articles.

4. Descriptions of new equipment and techniques you have
found useful.

Material may be submitted at any time during the year. Please
send all contributions and correspondence to:

Marr D. Simons -
Dept. of Plant Pathology, ISU
Ames, Iowa 50011, USA

Please Do Not Cite The Qat Newsletter in Published Bibliographies

Citation of articles or reports in the Newsletter is a cause for concern.
The policy of the Newsletter, as laid down by the oat workers themselves,

is that this letter is to serve as an informal means of communication and
exchange of views and materials between those engaged in oat improvement
and utilization. Material that fits a normal journal pattern is not wanted.
Each year's call for material emphasizes this point. Oat workers do not
want a newsletter that would in any way discourage informality, the
expression of opinions, preliminary reports, and so forth.

Certain agencies require approval of material before it is published. Their
criteria for approval of material that goes into the Newsletter are different
from criteria for published material. Abuse of this informal relationship

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

One suggestion that may help: If there is material in the Newsletter that

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." '




AMERICAN OAT WORKERS' CONFERENCE COMMITTEE, 1982-85

Executive Committee

D. D. Stuthman, Chairman

R. A. Forsberg, Past Chairman

H. G. Marshall, Secretary

M. D. Simons, Editor, Oat Newsletter

Representatives

M. E. Sorrells, Northeast Region, U.S.A.
M. S. McMullen, Central Region, U.S.A.
F. C. Collins, Southern

D. M. Wesenberg, Western

H. G. Marshall, U.S. Dept. Agriculture
J. P. Dubuc, Eastern Canada

R.I1.H. McKenzie, Western Canada

V. D. Burrows, Agriculture Canada

M. Navarro-Franco, Mexico

G. E. Shaner, Representative at large
C. F. Murphy, Representative at large
S. H. Weaver, Representative at large



WASHINGTON, D. C, VISIT OF THE NATIONAL
OATS IMPROVEMENT COUNCIL

D, J. Schrickel
The Quaker Oats Company
Chicago, Illinois

During the week of February 6, 1984, the Council visited Washington, D.C.
to inform members of the U.S. Senate and House of Representatives of the need
for Oats Research and the National Germplasm System.

The Council also met with administrators of the Agricultural Research
Service, U.S.D.A. to assure their recognition of the needs of oats researchers
and the milling oats industry.

REPORT OF THE QUAKER OATS COMPANY
SPONSORED OATS RESEARCH

S. H. Weaver
The Quaker Oats Company
Chicago, Illinois

The primary objectives of the Grain Research and Development Department
are 1) to insure the availability of raw commodities (primarily oats and white
corn) for purchase and 2) to make crop production estimates in terms of
quantity and quality. The F’85 oats research budget will be about $375,000,
These research funds enable research scientists at twelve U.S. universities to
breed oats and develop graduate level research projects.

If these research funds were not available, only four universities would
have oats research programs. Perhaps some of the higher yielding varieties
available to farmers today would not have been developed at all. Thus far,
adequate acreage of oats are planted to supply the food and feed markets. The
objective of Quaker is to stimulate and fund this research to develop new
varieties, train graduate students, and Increase the basic knowledge required
to advance plant breeding programs.



NORTH CENTRAL OAT WORKERS FIELD DAY

Oat workers at Winnipeg, Manitoba, Canada hosted the 1983 Field Day on
August 4 and 5. About 30 people from the North-Central United States and the
Prairie Provinces of Canada attended. The meeting included a tour of oat
research plots at Winnipeg and informal discussions of various facets of oat
improvement.

SECOND INTERNATIONAL OAT RESEARCH WORKSHOP

The First International Oat Research Workshop was held at Pennsylvania
State University in 1982, and at that time it was decided that a Second
International Workshop would be held at Aberystwyth, Wales, U.K., in 1985.
The workshop will be held at University College of Wales, Aberystwyth, July
15-18, 1985. The organizers, Dudley Lawes and Hugh Thomas, are planning a
program with format similar to the meeting held at Pennsylvania State, but
hope to have more time for discussion. Lodging and meals will be available at
the University Halls of Resldence, and costs to participants should be
relatively low. Anyone who is interested in this Workshop, and has not
submitted a statement of such interest, should contact either Dudley Lawes or
Hugh Thomas at the Welsh Plant Breeding Station, Plas Gogerddan, Aberystwyth,
Dyfed, U.K.



1984 MEETING OF NCR-15 COMMITTEE
Michael S. McMullen, Chairman
Gregory E. Shaner, Secretary pro tem

The 1984 meeting of the NCR-15 Committee was held at Ames, Iowa, February 6-
7. The session on Monday, February 6 was devoted to reports of oats research
and other activities related to oats improvement. The topics are shown
below. Abstracts appear under appropriate headings elsewhere in the
Newsletter.

Opening remarks - M. McMullen
Welcome - John P, Mahlstede, Director, Iowa Experiment Station

Increasing cereal yield with genes from wild species. K. J. Frey, Iowa State
University.

Performance of backcross—derived lines from Avena fatua. J. B. Stevens and M.
A. Brinkman, University of Wisconsin

Comparisons of the yield and protein production of oats (A. sativa) with other
Avena species, barley (Hordeum vulgare) and wheat (Triticum aestivum). R. W.
Welch Welsh Plant Breeding Station, Aberystwyth, U.K.

Current status of virulence in the crown rust population in relation to
available resistance in oats. M. D. Simons and L. J. Michel, USDA-ARS and
Iowa State University.

The combination of multiple crown rust resistance genes from Avena sterilis in
single cultivated-type lines of oats. L. J. Michel and M. D. Simons, USDA-ARS
and Iowa State University.

Gene pyramiding in hexaploid oats. R. A. Forsberg, University of Wisconsin.

Evaluation and introgression of some wild oats genes and cytoplasms. H.
Rines, USDA-ARS and University of Minnesota.

Stem rust resistance in the UMOPN, UEOPN, and IOPN. P. Rothman, USDA-ARS and
University of Minnesota.

Review of recurrent selection program - lessons learned. D. D. Stuthman,
University of Minnesota.

Microcomputer software package for plant breeding and agronomy. R. Freed,
Michigan State University.

International Oats Nursery. M. A. Brinkman, University of Wisconsin.

Discussion of hulless oats improvement. D. J. Schrickel, The Quaker Oats
Company.

Oats improvement program. B. Roskens, The Quaker Oats Company.



A guide to quality oat production. L. L. Hardman and D. D. Stuthman,
University of Minnesota.

Report of the Quaker Oats Company-sponsored oats research. S. H. Weaver, The
Quaker Oats Company.

Report of Washington, D.C. visitation sessions. D. J. Schrickel, The Quaker
Oats Company.

Support for travel to the International Oats Workers Conference, Wales. K. J.
Frey, Iowa State University.

Status of oats germplasm enhancement program. D. D. Stuthman, University of
Minnesota.

UMOPN and UEOPN., H. Rines, USDA-ARS and University of Minnesota

Following the Monday meeting session, the conference participants were
provided an excellent banquet, which was followed by an enlightening and
entertaining illustrated lecture on the ethnobotany of rice, given by Dr. T.
T. Chang of the International Rice Research Institute.

The business meeting of the NCR-15 Committee was held on Tuesday, February
7. Chairman McMullen presided.

There was a general discussion about gene deployment for control of rusts of
oats. Marr Simons reviewed the theoretical basis for this control strategy.
Texas, lowa, and Manitoba have been cooperating in this scheme for several
years and it was suggested that it was appropriate for members of NCR-15 to
discuss the feasibility of applying this strategy over a broader area. While
there seemed to be general agreement as to the worthiness of the strategy,
there were some reservations about the practicality of its application.
Deployment based on genes by Pc designation might be unduly restrictive to the
release of new oat varieties because of the extra work required to determine
the genetic control of new sources of resistance that a breeder might have
used and whether these genes are unique. Deployment based on resistance
sources might overcome this restriction. Moreover, there may be useful genes
that show additive or modifying effects, and that do not lend themselves to
the Pc designation because they do not exert a clear enough effect alone, that
would be very difficult to uniquely deploy. It was also observed that this
incompleteness in our knowledge of crown rust resistance is not likely to be
quickly remedied because there are so few oat workers, and most of these have
breeding and research responsibilities in addition to crown rust resistance.
Finally it was observed that the notorious ability of Puccinia coronata to
overcome resistance may abate as breeders draw on a larger pool of resistance
genes. Many years ago virtually all oat breeders in North America were
working with the same one or two genes, but this has changed greatly as more
germplasm from Avena sterilis and other Avena species has found its way into
various breeding programs. Finally, Matt Moore observed that slow-rusting
might profitably be employed for control of crown rust.




State Reports

Illinois - Five acres of 75-5860 were multiplied last year, but because of
mixture, the crop was discarded. This year a new increase will be made from
200 1b of reserve seed. This line has good resistance to crown rust and smut
and falr resistance to BYD. It yields as well as Ogle, but is earlier. It
has white kernels, is awnless, has good test weight, and low protein. It is
short, but does not stand well, which would be the only reason for not
releasing it. The other possible release is 75-1056, which has good
resistance to crown rust and better resistance to BYD than 75-5860. It is
susceptible to smut. It is higher in protein than 75-5860, but lower in test
weight. It has Ogle maturity.

Indiana - Indiana is considering release of 72288B1-3-4-3, which has been in
the UMOPN for the past 3 years. It would be a replacement for Noble with
better crown rust resistance, derived from the X434-1-1 parent. Oat acreage
in Indiana increased dramatically in 1983 and led to a shortage of seed. Most
of these oats were sown on PIK acreage however, and were not harvested.

Iowa - A new multiline named Webster is being released. It has a Lang
background (two backcrosses) and contains at least nine different genes for
crown rust resistance, eight from A. sterilis and one from A. sativa. In the
absence of crown rust it yields about the same as lang, but is 1 1b heavier in
test weight, a valuable consideration for Iowa oat producers. Foundation seed
will be produced in the spring of 1984, Limited quantities of breeders’ seed
will be available for testing. The variety stands very well, despite being 9
inches taller than Stout.

Michigan - Heritage and Ogle are widely grown. Three lines, each about 75%
Heritage, are being evaluated.

Minnesota — A February 1985 release is being contemplated for 79229, derived
from a Lyon/Dal cross. It yields 2-3 bu/A better than Lyon, but not as well
as Ogle (what does?), and is late maturing. It has high protein, good test
weight, and is resistant to smut and crown rust. Line 80116, which has been
evaluated in the UEOPN, is being considered for release in February 1986. It
contains 507% Noble and is very early. It has good yielding ability, excellent
straw strength and is resistant to smut. Crown rust reactions are variable
but generally good except in the Wisconsin buckthorn nursery. It may be
attractive for alfalfa establishment, but should be a good grain producer in
its own right.

Nebraska - Nebraska has had no oats breeding program for several years. Ogle
and Larry are the leading varieties. IL 75-5860 has performed well,
especially with respect to test weight, which is an important consideration
for Nebraska oats producers.

North Dakota - There were 1.26 million acres of oats produced in 1983.
Leading varieties were Otana, Kelsey, Fidler, and Moore. Line 77-61-311 was
released as Pierce in 1983; 78376 will be released as Steele in 1984. Steele
carries Pgl3, Pc38, and Pc39, it is earlier than Fidler and has better test
weight.



South Dakota — The SD 74358-06 line will be released this spring with the name
‘Kelly’. This line was derived from a Dal/Nodaway 70 cross and has been
tested in UEOPN. It is essentially an improved Nodaway 70 being early, tall,
white hulled, and having high test weight., Crown rust resistance and straw
strength are better than in Nodaway 70.

Wisconsin - Line X4024-7 has been released as Centennial. It will be grown on
farms for the first time this spring BYD is a serious problem in Wisconsin
and Marsh Brinkman is devoting considerable effort to the problem. From 80- to
90 thousand acres of oats were cut for silage this past year. Silage composed
of oats and peas seems to be a very nutritious feed for dairy cattle. Marsh
Brinkman requested that anyone with hulless oats submit them to him for
testing in the International Oat Nursery.

Manitoba — The final increase of Dumont will be made this year. There are
100,000 bushels available from the 1983 production. Dumont should become a

ma jor variety in Manitoba and replace Fidler. It carries Pc38 and Pc39, which
in combination give complete protection against the known races of P. coronata
in North America. In accordance with the gene deployment plan discussed
earlier, these genes should be reserved for use in the northern third of the
Puccinia path.

Quaker Oats = Quaker is interested in conducting a milling test on any oat
line contemplated for release. Five pound samples of grain can be sent to the
following address for evaluation. Results of the test will be sent to the
breeder.

John Stuart Research Labs
617 West Main Street
Barrington, IL 60010

Attn: Mr. Marvin Lenz

Darrell Wesenberg multipled 25 lines of hulless oats from China at Aberdeen
last year. Seed for testing can be obtained from him.
Report of the Resolutions Committee

Resolution:

Whereas the NCR-15 Oat Workers Conference was convened at lowa State
University on February 6 and 7, 1984, and,

Whereas the hosts for the Conference were Iowa State University, Ken Frey,
Marr Simons and their staffs and,

Whereas the conference attendees were highly pleased and gratified by their
cordial treatment,

Therefore be it resolved that the NCR-15 Oat Workers Conference express their
thanks to their hosts and enter this resolution into the minutes of the
business meeting this 7th day of February 1984,

Charles Brown and Don Schrickel, Resolutions Committee



Charles Brown said that he had received inquiries from a Canadian company
concerning rights to license Ogle oats in Canada, presumably on an exclusive
basis. Ogle is not a protected variety, and Charlie wondered if anyone
present at the meeting could offer any helpful guidance in this matter. None
was offered.

Field Day

The summer field day will be held in Ames, Iowa on or about July 1, 1984, It
will be a one—day meeting.

Election of Officers

The nomination committee put forward the name of Marshall Brinkman for the
office of secretary of NCR-15. The nomination was approved unanimously. The
current secretary, Dale Reeves, automatically assumes the chair of NCR-15.

Administrative Report

Administrative advisor Warren Sahs mentioned that the FY 85 budget would
include an increase of 33 million dollars for the USDA Competitive Grants
program. Most of this increase would be specified for biotechnology research.

Oats Monograph

Howard Rines reported on the progress of the Oats Monograph Feasibility
Committee of the American Society of Agronomy. The original monograph was
published in 1961. The committee concluded that there has been enough new
information published on oats to warrant a revision. Although the market for
an oats monograph is not large, the committee believes it is large enough to
justify publication. The committee is now in the process of identifying
editors and authors. If any member of NCR-15 has suggestions regarding this
project, send them to Howard for possible inclusion in the committee’s report
to ASA. '

This report concluded the business meeting of NCR-15,

AVAILABILITY OF COMPLETE SETS OF CEREAL NEWSLETTERS

Dr. Irvin M. Atkins has complete sets of the newsletters for oats,
barley, and wheat. He 1s no longer active in cereal breeding, and will "sell,
give, or loan these newsletters to some deserving individual or
organization”". Anyone who is interested should contact Dr. Atkins at 521A
West 15th Street, Hereford, TX 79045,
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II. CONTRIBUTIONS FROM THE UNITED STATES
The Quaker Oats Company
Oats Improvement Program

A. Bruce Roskens

The Oats Improvement Program is beginning its 21st year, and Quaker is very
proud of its success story. Ever since its inception, the objective of this
program has been to encourage the profitable production of milling qualitv
oats by FFA members and producers in their commmities,

The main goal has always been up-to-date education of profitable milling oats
production through new variety promotion, management suggestions, and
marketing ideas. The management skills we promote are: adapted varieties,
good cultural practices, adequate fertility, and use of pesticides when
needed.

This past year, we had 695 students enter from 111 schools in North Dakota,
South Dakota, Minnesota and Iowa. Poor yields, as well as fewer acres,
reduced our cash award prizes from over $8,300 in 1982 to $6,681 in 1983, but
the educational value remained high as evidenced by our high completion
percentage.

A vital part of the program is the summer project visits. Representatives
from Quaker try to personally visit each project and visit with the project
participants. This enables the student to learn more about Quaker and ask
questions about oats production. Quaker gains by seeing first-hand the
condition and potential of the crop.

An important part of these visits, of course, is the chance to visit with the
student's parents and to learn as well as exchange oats production information
from them. These are the people who are producing the oats in our major
drawing area, and it is important ot maintain clear and open communcations
with them.

Our main concern, certainly, is with the best quality grain possible, but we
also discuss other factors of oats production, including straw production,
which is very important to the livestock producer. On many farms, this is a
prime on-farm use of the oats crop.

We camnot buy all of the oats the students produce due to transportation costs
and distances involved. However, we do want to see the producer and student
get top returns to that they continue to produce oats in the future. 1In the
fall, we host several banquets throughout the four-state regaion, honoring all
the cash award winners, their parents, and their vo-ag instructors. The price
and thanks that these young people exhibit when they receive their cash award
and plaques is very rewarding to everyone. Our program is not only a step in
the education of the student in oats production, but also in the training of
the student in taking price in themselves and their work.

Along with the cash awards, plaques and presentations, Quaker awards a $1,000
scholardship to one student in each of the four states who completed at least
two years of the contest and who is a high school senior planning on entering
college and majoring in some area of agriculture. Although Quaker probably
does not achieve an immediate pay-back in terms of products sold or grain
purchased, we feel that this program is one of the best vehicles available to
attain some very real goals. For instance, the varieties of milling oats
developed by the breeders and institutions receive considerable publicity and
exposure to prime oats producers through this program.

We feel that a program such as this is the best way to get new technology
working in the country.



OATS IN FOREIGN TRADE

Donald J; Schrickel
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From one to one and a half million metric tonnes of oats are exported/imported

throughout the world each year.

for selected countries is shown below:

Japan

Belgium

"E. Germany

W. Germany
Italy

Poland

United Kingdom
USSR

Total
All Others

World

Canada

United States
Argentina
France

E. Germany
Holland
Sweden
Australia

Total
All Others

World

1977

169.
75.

337.
152.
67.
43.
24,
875.
497.

1373.

1977

324.
127.
178.
100.
40.
79.

364.

1220.

326.

1546.

WU ONO O o WO P

O N - 00 WW

OATS - FOREIGN TRADE
SELECTED COUNTRIES

1978

142.
65.
106.
293.
143,
126.
20.
13.

910.

443,

1353.

IMPORTS

1979

1980

(thousand metric tonnes)

O~NOMNMNOOON

1978

83.
167.
337.
226.

95.

27.
185.
217.

1339.
102.

1442,

207.

71.
200.
109.
118.
110.

66.
108.

990.

456.

1447.

NWOO SO PO

EXPORTS

1979

177.

60.
111.
107.
118.
125.

24,
258.

981.7
345.5

1327.2

1980

(thousand metric tonnes)

OO N PO P

62.
35.
82.
351.
122.
65.
290.
289.

1300.

63.

1363.

VT O H O N N

220.2
15.7
61.9

291.7

125.0
39.1

282.3

472.3

1568.2

48.5

1616.7

O~NFWNOO P&~

The trade for the years 1977 through 1981

1981

113.
52.
37.
83.
57.
39.

239.

631.

337.

969.

QO WV WOWOoOWwmo

1981

81.
94.
126.
186.
121.
31.
274,
195.

1111.

72.

1184.

~NOUuvuo v
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One would expect the total imports and exports to balance each year, but
due to reporting periods not being standard and growing seasons varying,
there are some differences.

It is interesting to note that East Germany is both a rather large importer
and exporter. My observation would be that they might import from the West
and export to Russia. 1In 1983-84, I know of oats imported into the United
States from Sweden, Finland, and Canada. This seems rather unusual but
obviously U.S.A. was the best market for these countries.

NEW INTEREST IN HULL-LESS OATS

D. J. Schrickel
The Quaker Oats Company
Chicago, Illinois

Hull-less (naked oats) are of interest to the livestock feeders because
of higher energy than conventional oats (with hulls). The milling industry
generally prefers conventional oats because they store better and groats are
protected from contamination. However, a new interest is now being expressed
by the milling industry if these undesirable characteristics can be overcome.

CEREAL PROTEIN QUALITY: FUNCTIONAL VS/AND NUTRITIONAL CHARACTERISTICS

O. K. Chung and Y. Pomeranz
U.S. Grain Marketing Research Laboratory, ARS, USDA
Manhattan, Kansas, U.S.A.

Proteins in cereals can be evaluated from the standpoint of nutritional value
and functional properties. Both protein contents and quality affect that
evaluation. An increase in protein contents is associated with an increase
in nutritional value, even when that increase is accompanied by a decrease in
biological value, change in protein distribution within the kernel, and
reduction in protein contents in refined milled products. From a functional
standpoint, high protein contents is generally desirable in foods consumed
with no or little milling, i.e. oat groats or corn meal, or their processing
products, or in production of leavened bread, or alimentary pastes, or in
specialty products in which sensory attributes are protein-~dependent. Low
protein is desirable in malting barleys and in production of pastry. Effects
of low and high proteln contents on functional properties can be modified by
changing protein composition.

Reference: Cereal Foods World 28:543. 1983,
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GRAIN STRUCTURE AND END-USE PROPERTIES

Y. Pomeranz
U.S. Grain Marketing Research Laboratory, ARS, USDA
Manhattan, Kansas, U.S.A.

Practical implications of grain structure relate to every step from grain
development and production through marketing to processing, utilization, and
consumption. The structure and adherence of the hulls may contribute to
protection of grain during germination or malting and protection against
insect infestations. Germ retention during threshing and separation during
processing depend on the germ structure and location in the kernel. The
subaleurone and central endosperm layers differ in cell size, shape, and
structure and in composition, especially with regard to protein contents and
quality. The main factors in grain hardness are the intrinsic hardness of
the main components, the strength of interaction within the cell, and the
interaction of individual cells to produce overall grain structure.

Differences in grain structure are expressed in differences in composition,
gradients of components in grain tissues, and end-use properties. Those
differences have important nutritional implications. New microscopic methods
to determine grain structure, composition, and end-use properties have the
potential of contributing to improved nutritional quality and utilization of
cereals by modifying-restructuring grain morphology through classical plant
breeding and genetic engineering.

Reference: Food Microstructure, Vol. 1. 1982. pp. 107-124.

ERGOSTEROL, ERGOSTA-4,6,8(14),22-TETRAEN-3-ONE, ERGOSTEROL PEROXIDE,
AND CHITIN IN ERGOTY BARLEY, RYE, AND OTHER GRASSES

Larry M. Seitz and Yeshajahu Pomeranz
U. S. Grain Marketing Research Laboratory, ARS, USDA
Manhattan, Kansas, U.S.A.

Ergosterol, ergosta-4,6,8(14),22-tetraen-3-one (ETO0), ergosterol peroxide
(EP), and chitin contents in ergot sclerotia ranged from 204 to 827, 0.74 to
5.6, 41 to 152, and 8210 to 9020 ug/g, respectively, in cereal grains and
grasses. Ergosterol and chitin contents of ergot sclerotia were high
compared to those of ergot-free grain, and removal of ergot sclerotia from
grain kernels leaves behind only background levels of ergosterol., Ergot
contamination increased the ergosterol content significantly more than the
chitin content of the grain. Maximum ergot contamination allowed by U.S.
Grain Standards is 0.1% by weight in some grains (barley and oats) and 0.3%
in others (rye and wheat). Only at or above the 0.3% allowed ergot level
would increases in ergosterol contents become significant. Ergosterol, ETO
EP, and chitin are components of other fungi besides Claviceps spp.

Reference: J. Agr. Food Chem. 31:1036-1038. 1983.
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Evaluation and Introgression of Genes and Cytoplasms
from Wild Oats

H.W., Rines, D.D. Stuthman, B.G. Gengenbach, and H. Jedlinski
USDA-ARS, University of Minnesota, and University of Illinois

Methods are being developed for identifying, evaluating, and intro-~
gressing wild oat genes and cytoplasms which have potential value for
cultivated oat improvement.

Lines of Avena fatua previously found to possess moderately high
tolerance to barley yellow dwarf virus (BYDV) (Rines et al., Crop Sci.
20:63, 1980) were crossed to A. sativa cultivars that also had moder-
ate tolerance to BYDV, To 1imit the numbers of progeny that needed
to be screened for BYD reaction, F, plants were first screened for
desirable maturity date, plant heighg, and seed type. The selected 5%
of the total F_, progeny were advanced by single seed descent and F

progeny lines screened for BYDV tolerance. A wide array of BYD reac-
tion types from highly tolerant to highly intolerant were identified.
This transgressive segregation indicates that A. fatua may contain
BYDV tolerance genes not found in cultivated oats. Luby and Stuthman
(Crop Sci. 23:1047, 1983) reported that in eight A. sativa x A. fatua
crosses progeny means for grain yield were related to grain yield of
the A. fatua parent. Based on these findings, we screened a series of
BYDV tolerant A. fatua lines for grain yield as an additional step in
selecting three A. fatua lines to be used as parents in crosses.

A series of alien cytoplasmic substitution lines were constructed by
backcrossing four genetically diverse A. sativa cultivars six times
into five A. fatua and three A. sterilis cytoplasms. These lines will
be analyzed for possible nuclear-cytoplasm interaction effects on
agronomic performance. In comparisons of electrophoretic gel patterns
of restriction enzyme digests of mitochondrial DNA isolated from var-
ious oat cultivars and Avena species, two oat cultivars which may have
A. sterilis cytoplasms had bands different from the band pattern com-
mon among four other cultivars and two A. fatua lines.
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Performance of Backcross Lines Derived from Avena fatua
J. B. Stevens and M. A. Brinkman
University of Wisconsin

Sixty-four BC,Fg lines derived from A, fatua X A. sativa crosses were
evaluated in a three-replicate experiment at Madison in 1983. Lines included
in the experiment had been developed from nine crosses among three A. sativa
and four A, fatua parents. The A. fatua parents had been chosen on the basis
of their grain yield and kernel quality, and also on the basis of performance
of their progenies in simple crosses with A, sativa. Backcross lines were
carried through the Fj generation by panicle selection. In 1982, BC,Fg5 rows
were cut for testing as rod-row plots in 1983. '

Agronomic and grain quality traits were evaluated in 1983. There were
several lines that performed as well as or better than their recurrent
parent. Unfortunately, lack of crown rust resistance is a major deficiency of
most of the lines derived from A. fatua, so the nursery was sprayed at heading
with Bayleton. The experiment will be repeated at Madison and Arlington,
Wisconsin in 1984,
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RECURRENT SELECTION -- LESSONS LEARNED

D. D. Stuthman, Phil Bregitzer, T. S. Payne, and R. L. McGraw
University of Minnesota and USDA-ARS

Our recurrent selection program was initiated in 1968 by intermating
twelve oat genotypes. The criteria for parental selection were yield
potential and diversity of phenotype and pedigree. Our ultimate goal
vas to develop high yielding germ plasm, and to collect relevant procedural
information during the process. Progeny are advanced from F2 to F4 by
the single seed descent method and ten lines per cross are evaluated in
the F6 generation using hill plots. Selection is first practiced among
cross (best one-third) and then within selected crosses (highest yielding
sib). A circulant partial diallel is used to produce 63 crosses from
21 parents to initiate the next cycle.

In the summer and fall of 1984 we will complete the third cyecle and
initiate the fourth. . A comparison of CO and C3 parents indicates a yield
improvement of 10%, which is 3.3% per cycle, or about 1.1% per year.
Components of yield continue to vary with the season with the largest
and most consistent increases occuring in kernel number. Heading has
been delayed, but the grain filling period has not changed. Advanced
cycle progeny are taller. Total plant dry weight has been increased over
15% and nearly every plant part measured has increased in size. There
has been a small increase in the linear vegetative growth rate and a somewhat
larger increase in the grain growth rate, thereby increasing the partitioning
coefficient slightly. Harvest index has declined about 1%.

These results indicate that single trait recurrent selection can
be effective for increasing grain yield. However, increases in heading
date and plant height require that these two traits receive secondary
selection pressure. In this gene pool it appears that further grain yield
gains will first require increases in total plant phytomass because of
the declining harvest index during the three cycles of selection.
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FLUORESCENCE IN OATS

Dale Reeves and John van de Crommert

This study was conducted to determine the environmental influence, if any,
on the fluorescent characteristic of oat seed and to determine the usefulness of
the oat fluorescence test in detecting cultivar purity.

Six cultivars were grown under greenhouse and field conditions. When grown
under field conditions, they produced seed with the same type fluorescence as
the seed source, however, the quality of fluorescent color was less than
greenhouse grown seed. The reduced quality of fluorescence is attributed to

weathering.

Crosses were made between ‘Noble' and 'Lancer' oats to determine the
genetic control of the fluorescent trait. The resulting 3:1 ratio indicated
fluorescence is dominant and non-fluorescence is a simple recessive trait.

Tests were run on 13 midseason oats grown at 13 locations and 6 early oats
from 11 locations. Factors recorded for each variety and location included
seeds per 25 grams, fluorescent seeds per 25 grams, non-fluorescent seeds per 25
grams, yield, test weight, longitude, latitude, altitude, moisture, and
temperature. Seeds per 25 grams was an excellent indicator of environmental
effects on seed production. The fluorescent trait was found to be an excellent
means of determining cultivar purity if total true-to-type seeds per 25 grams
was compared to total seeds per 25 grams. The number of true-to-type seeds per
25 grams had correlations of 0.99 with total seeds per 25 grams for all pure
lines. All non-pure samples tested fell outside the confidence limits. This
indicates the excellent reliability of the fluorescence test if conducted in
this manner.
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ONE PERSON PLOT COMBINE HARVEST SYSTEMS
C. F. Konzak, M. A, Davis, M. R. Wilson

As in 1982 and 1983, the entire WSU spring wheat research program plot
harvest of approximately 20,000 plots plus about 500 spring barley program plots
was completed using harvest and data acquisition systems (see Crop Sci
23:1205-1208) adapted to three plot combines each operated by only one person,
The greatly increased efficiency enabled completion of our yield plot harvest
earlier than would otherwise have been possible in both years. It was our
intent already in 1982 to be able to process and receive analysed data before
leaving the test site. The required software developments to achieve that goal
were completed in 1983. We also purchased deawn bars for insertion in the
combine concaves to improve threshing and thus obtain cleaner grain samples. A
production version of the combine also was brought about in 1983 in order that
the main components for the system might be commercially available. The
commercially available equipment has better engineered structural components for
the system and some design improvements. Electronic balances and data terminals
or computers for data acquisition should be selected for their protection
against environmental hazards and sensitivity to vibration. Most analytical
laboratory balances would not be suitable for the application, nor would data
terminals or computers using magnetic tapes or with keyboards and other
components unprotected from dust. Some further refinements of the system are in
progress.
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Leaf and Stem Rust Resistance and BYDV Tolerance in the
South American Oat Nursery

M. A. Brinkman and H. L. Shands

The objective of the South American oat program is to develop oat
cultivars suitable for production in South American countries. The program is
coordinated jointly by Texas A and M University and the University of
Wisconsin, with guidance and financial support provided by the Quaker Oats
Company.

Probably the most visible part of the South American materials is the
Test Line nursery. In recent years the Test Line nursery has consisted of
300-400 entries, many of which can be considered pure lines.

When grown in Wisconsin, the Test Lines have generally had excellent
resistance to the rusts, particularly crown rust. In recent years,
approximately two-thirds of the Test Lines have been resistant to crown rust,
whereas most of the Midwestern check varieties have been moderately
susceptible to susceptible. The Test Lines have not been as resistant to
crown and stem rust in South America, particularly in Brazil and Uruguay where
- rust pressure is high and new races of rust develop with alarming frequency.
Nevertheless, lines with the 1563 CRcpx source of crown and stem rust
resistance are maintaining a high type of resistance throughout South
America. The 1563 CRcpx lines tend to be late maturing, but not tall, when
grown at Madison.

Several dozen of the Test Lines have had good tolerance to BYDV in recent
tests. Two Coker lines, Coker 81-32 and Coker 82-33, have had especially good
tolerance ratings and are two of a dozen lines that have been used extensively
in crosses at Wisconsin. Most of these dozen lines have been midseason to
late and have had good resistance to crown rust when grown in Wisconsin.
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Stem Rust Resistance without Prejudice?

Paul G. Rothman, USDA and the Univ, of Minnesota

The first evidence of "adult plant" type of resistance to oat stem
rust was reported in CI 3034, Seedlings of CI 3034 were susceptible to
all races of stem rust except for those races avirulent on Pg 1 which CI
3034 is known to possess. This adult plant resistance was effective
against all races tested. The close association of the yellow-green
plant color and rust reaction has limited its use to some extent in oat
stem rust improvement.

A second "adult plant" type of oat stem rust resistance has surfaced
in the cross Obee/Midsouth. Obee is an octoploid selection from the
inter-specific cross Saia BCF (4X)//Japanese strigosa (4X)/Avena strigosa
glabrescens 660 (4X)/3/Fla. 500 (6X). Midsouth (CI 6977) is a
susceptible cultivar,

The F, plant was 75% fertile. Early generation screening of
advancing 1ines, while showing a high degree of sterile florets,
segregated for stem rust resistance in the field and in greenhouse
seedling tests. It was initially disconcerting to discover that many of
the field-resistant progenies harvested were fully susceptible when
tested as seedlings to the same stem rust races.

Six F7 progenies especially prone to this erratic behavior were
chosen for'study. Individual panicles harvested in 1976 were planted as
panicle rows in 1977. The nursery was inoculated with races NA-26 and
NA-27 which represents the total virulence known in the natural stem rust
population. Only the resistant panicle rows were harvested and tested as
seedlings to these same races. All lines were seedling susceptible. The
lines were returned to the field the following year and with the nursery
again inoculated with races NA-26 and NA-27 all 1ines were resistant.

Seedling tests were expanded to include races NA-17 and NA-30. A
single line segregated for resistance/susceptibility to NA-17, NA-26 and
NA-27 and four lines segregated with race NA-17 but all remaining lines
were susceptible as seedlings.

Susceptible seedlings inoculated with race NA-30 were grown out and
reinoculated in the greenhouse as adult plants. Lines tracing back to
three of the 6 F, progenies were all resistant as adults, lines from two
segregated and a?l lines of one were susceptible both in the seedling and
adult stages to race NA-30.

The Obee/Midsouth lines have normal green color.
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Stem Rust Resistance in the Uniform Nurseries

Paul G. Rothman, - Cereal Rust Laboratory
Eight diverse sources of oat stem rust are now available for resistance to
race NA 27. Not all the sources offer protection to all known races, however.

Seedling tests, using specific races of stem rust with known virulence or
avirulence for the known genes, identified the entries in the nurseries.

Sources of resistance are:

lg ]I;_QP 5; Obee

2 'Fﬂ 5 6) Amagalon
3 Pg}6 7) Delredsa
4) Pga 8) CI 3034

1983 Uniform Early Oat Performance Nursery
No entry had resistance to race NA 27

1983 Uniform Midseason Oat Performance Nursery
Entries with the Pgl3 source:

12 W 78286 32 ND 78394
13 W 78296 33 ND 78406
31 ND 78376

1984 International Oat Rust Nursery
Entries with the Pgl5 source:

34 Rdy Pgib
Entries with the Pgl6 source:
35 Rdy Pglé
Entries with the Pgl3 source:
33 Rdy Pgl3. 150 ND 784060 154 W 78296
89 ND 78376 151 Fidler 156 W 80474
149 ND 78349 153 W 78286 157 W 80588
Entries with the Pga source:
24 MN 805068 49 MN 818524 87 ND 1376
25 MN 806559 70 T 9861 88 ND 1387
26 MN 805301 71 T 9872 145 X 4467
36 Rdy Pga 82 X 4247 147 ND 811363
43 MN 711029 83 X 4457 148 ND 811386
44 MN 711262 84 X 4474 155 W 80135
46 MN 791708 85 ND 1356
47 MN 790886 86 ND 1368
Entries with the Obee source:
31 MN 805628 52 MN 813260
50 MN 813330 114 MN 6099
Entries with the Delredsa source:
23 MN 799821 49 MN 818524

24 MN 805068

Entries with the Amagalon source:
27 MN 8284 51 MN 813162
28 MN 8251 114 MN 6099
29 MN 803670

Entries with the CI 3034 source:
22 MN 806464 42 MN 7266
41 MN 72066






















































































































































































































































