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DR. HICKMAN C. MURPHY, 1902 - 1968

Dr. Hickman C. (Pat) Murphy, internationally renowned oat authority,
National Oat Conference chairman, and U.S.D.A. Oat Investigations Leader,
died accidentally July 20, 1968, while on a field trip to the Idaho Branch
Experiment Station, Aberdeen, Idaho. Volume 19 of the Oat Newsletter is
dedicated to the memory of Dr. Pat Murphy, "Oat Man of the Year.!."

Dr. Murphy was born in Montrose, West Virginia, son of Stephen H. and
Sarah Valentine Murphy, and completed his early schooling there. He earned
his B.S. degree from the University of West Virginia, and continued his
studies in the Graduate School of Iowa State College at Ames. He was awarded
the M.S. degree in 1927, and began his outstanding career with the U. S.
Department of Agriculture in 1928. Stationed at Ames, he began a long and
fruitful period of close cooperation with personnel of the Iowa Agriculture
Experiment Station. He also continued his graduate education and received
the Ph.D. degree from Iowa State in 1930.

Dr. Murphy's initial interest was in oat diseases which he recognized
to be limiting factors in oat production. His interest in diseases motivated
a highly successful breeding program that encompassed disease resistance and
necessary agronomic attributes. Early in his career, he ran experiments that
made plant pathologists, agronomists, and farmers in general aware of the
destructive potential of the oat crown rust disease. He was the first to
screen the world oat collection for crown rust resistance and to establish a
standard set of crown rust differentials for identifying pathogenic races of
Puccinia coronata avenae.

He made operational a crossing program that, in cooperation with U.S.D.A.
agronomists T. R. Stanton and Frank Coffman, made Ames a focus from which oat
germ plasm was sent around the world. Within this program were developed the
first important conunercia1 varieties of hybrid origin, the "Victoria-Richlands."
Released in the early 1940's, they replaced the previously-grown pure line
selections in Iowa more rapidly than open-pollinated corn had been replaced
by hybrid corn. These varieties combined resistance to crown rust, stem rust,
and smut races prevalent at that time. This resistance was to prove ephemeral,
but Dr. Murphy's program of early detection of new races and discovery of new
resistance genes provided a continuing source of improved, disease resistant
varieties. More than 30 such varieties were released from this program. For
a period of years, they occupied the majority of the oat acreage of the United
States. Some are grown widely in the United States, Brazil, and other countries,
even today, and they appear in the ancestry of most oats grown in the United
States.

While the majority of Dr. Murphy's time as a research scientist was de
voted to crown rust, and led to elucidation of various aspects of the rela
tionship of the crown rust fungus to its host, he also made important con
tributions to the understanding of other oat diseases. From the beginning
of his career, he worked toward combining resistance to all diseases into
improved oat varieties. He was among the first to recognize Septoria avenae
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and the barley yellow dwarf virus as important pathogens on oats. He and stu
dents working under his direction investigated these and less well-known oat
diseases, such as halo blight, Pythium root rot, anthracnose, and manganese
deficiency. His leadership in the discovery and study of Victoria blight led
to the description of the pathogen as Helminthosporium victoriae Meehan and
Murphy, and the prompt suppression of this devasting oat disease. Victoria
blight still stands as one of the all-too-rare examples of a major field
crop disease being controlled successfully and, apparently, permanently by
breeding resistant varieties, a real tribute to a scientist who successfully
combined the disciplines of plant pathology and plant breeding in a program
matic project. ~. victoriae, the toxin it produces, and the action of loci
which condition resistance to it are the objects of major research projects
in several universities today.

Dr. Murphy's program of oat hybridization opened the door for a general
improvement of the oat crop in all aspects. Not only did his new varieties
have disease resistance, they gave higher yields, improved quality, and stiffer
straw. It may be unfair to name anyone of his varieties as most outstanding,
but Clinton, which set a new standard for straw strength, became best known.
Clinton, a Bond derivative, occupied 5.6 million acres in Iowa in 1948 (95% of
the total oat acreage) and by 1950 was grown on over 75% of the total oat
acreage of the U.S.A. The Clinton type was perpetuated in a series of back
cross varieties from Indiana (Clintland, Clintland 60, Clint land 64, and
Clintford) and a Clinton type is the recurrent parent in Iowa's midseason mul
tiline series from which Multiline M68 and Multiline M69 have been released.

While stationed at Ames, Dr. Murphy was active in the affairs of the
University. He held a joint professorship in the Department of Botany and
Plant Pathology and the Department of Agronomy, and he was a member of the
Graduate Faculty. His broad knowledge, patience, and willingness and ability
to give of himself made him a highly effective counselor of students. Several
undergraduate students were motivated by him to become professional plant
scientists, and a number of graduate students obtained advanced degrees under
his direction.

In 1952, Dr. Murphy became Leader of Oat Investigations for the U.S.D.A.,
and in 1958 he was transferred to Beltsville, Maryland. During the period of
his vigorous leadership, the Oat Investigations section underwent its greatest
growth with the addition of personnel to study oat viruses, foliar pathogens
other than rusts, cytogenetics, and winter hardiness. He gave valuable
leadership to these young investigators, providing financial support, advice,
suggestions and encouragement as neede~ but always within a framework of free
dom for each to proceed with an original and independent program. He also
found' time for a research program of his own and for domestic and foreign
travel. Much of the travel followed from the tremendous interest in oat breed
irig --around the world stimulated by his own research, publications, and con
tagious'enthusiasm for oats.

Oats became a major crop in Mexico primarily because of the disease-resis
tant material supplied by Dr. Murphy for testing in areas where oats were
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adapted, and advice he offered during three visits to that country. He
figured prominently in the development of disease-resistant oats in South
America, particularly Colombia and Brazil. When virulent races of stem
rust prevented growing oats in Colombia, he provided the initiative to obtain
a V.S.D.A. P.L.-480 grant to investigate the entire problem in cooperation
with the Rockefeller Foundation, the Quaker Oats Co., and the Instituto
Colombiano Agropecuario. His motive was dual: to help the people of Colombia
grow oats needed for human consumption, and to minimize the threat of virulent
Andean inoculum reaching oat growing areas of North America. In Brazil, Dr.
Murphy supplied crown rust resistant material for testing, and supervised a
hybridization program to develop grain and forage varieties suitable for the
livestock producing area of Rio Grande do Sul. An important grain variety
in Brazil is Amisade (C.I. 5871) which was a sister selection to Burnett,
the last variety released from Dr. Murphy's program in Iowa.

His constant search for new rust resistance took Dr. Murphy to Israel
and other Mediterranean countries to observe and collect, particularly, the
wild species Avena sterilis. This developed into another P.L.-480 program
and one of his most fruitful ventures. Always alert to any avenue that
might lead to oat improvement, he had strains of ~. sterilis tested for pro
tein content and found some that were greatly superior to any cultivated
oats. Realizing the significance of this finding in a protein-hungry world,
he immediately began extensive testing and crossing, and generously shared
the promising germ plasm with plant breeders everywhere. The discovery of
the promising, new solid-strawed, tetraploid oat species, Avena magna Murphy
and Terrell, also was a product of the Mediterranean venture by Dr. Murphy
and his colleagues.

Dr. Murphy was a guiding force in the establishment and operation of
the oat testing program in Puerto Rico. Under his leadership, uniform nur
series, breeding material, and promising sources of resistance have been
tested for the past 13 years with crown and stem rust races too virulent to
be released safely in continental North America. He personally evaluated
material in these nurseries most years.

Since he observed the same material growing in the nurseries of state
and federal experiment stations in the States, as well as in Puerto Rico,
he served as liaison scientist among breeders, and between them and their
material being tested at other stations. His tradition of visiting most oat
research projects each year, studying their advanced material, reviewing
experiments, discussing recent research data, and encouraging graduate
students and project leaders alike with his constructive criticism and en
thusiasm made his visit the highlight of the year.

It was on his annual visit to the Idaho Branch Experiment Station that
Dr. Murphy met his tragic and untimely death. Because of the superior growth
of small grains under irrigation and disease-free conditions at Aberdeen,
Dr. Murphy and others had long grown Fl's and other valuable material at that
location, and had gone there during July to make crosses and take notes. The
group of small grain workers who usually assembled had come to enjoy an annual
fishing outing in the trout streams of Idaho. Although he seldom fished else
where, Dr. Murphy especially enjoyed these outings and spoke of them often.
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It was on such an expedition to the Lost River, near Aberdeen, Idaho, that
Dr. Murphy was accidentally drowned in fast water on Saturday, July 20, 1968.

Dr. Murphy was a member of the American Society of Agronomy, the Crop
Science Society of America, and the American Phytopathology Society. He was,
of course, active in the National Oat Conference from its inception and was
its chairman at the time of his death. He had looked forward to its meeting
in 1970 at Raleigh, North Carolina, with himself as chairman and his son as
host. He helped establish the Oat Newsletter in 1950 and was a frequent con
tributor to it. His research led to the publication of more than 90 scien
tific papers and 33 semi-technical articles. Due to his great success in
developing disease resistant varieties, which were of untold value to the
farmers of America and other countries, his training of graduate students as
future plant pathologists and plant breeders, his willingness to share mater
ial and knowledge with co-workers in all countries, and his advancement of
scientific knowledge to people everywhere, he was given many honors and awards.
Most notable of these were: Chairman, Iowa State College's Osborn Research
Club; President, Iowa State College Chapter of Sigma Xi; Fellow, American Soc
iety of Agronomy; and Iowa State College Alumni Merit Award. Also he was
granted the U.S.D.A. Superior Service Award in 1967 in recognition of his truly
significant contributions to American agriculture.

Dr. Murphy is survived by his wife, the former Greta Hanmer; one son,
Charles F., Associate Professor of Crop Science and small grain breeder at the
University of North Carolina, Raleigh; and one grandson.

He is survived also by a host of personal friends. A genius has been de
fined as one whose death is mourned by a discerning portion of the population.
We do not know, nor can we imagine, anyone's death being more genuinely mourned
by such a vast majority of those who knew him than was that of Dr. Murphy.
Many of his professional associates, in the United States and around the world,
also were his personal friends. A man of even temperament and charitable, con
siderate personality, he never made a derogatory remark about anyone but, to
the contrary, could find a sincere word of praise and encouragement for every
individual. He had disappointments, naturally--for he was human--but his only
remark would be, ''Well, I'll swear!" But he never did.

It probably can be said truthfully that his family and his work were both
his hobbies and his raison d'~tre. He was an especially devoted family man.
Many personal friends enjoyed the hospitality of the Murphy home, and there
they experienced the depth of graciousness and devotion that permeated that
home. Surely, more so than even his devotion to his friends and his work,
this was the measure of this man, Pat Murphy. To the larger "oat family,"
the Oat Newsletter recipients, we can summarize his biography in the single
sentence, "One man's life with Greta and Avena." We believe that, if he could
read this one-sentence biography, it would please him very much. Certainly,.
his great devotion to his family, friends, and work shall never be forgotten.
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H. C. (PAT) MURPHY MEMORIAL LIBRARY

The family and friends of Dr. H. C. (Pat) Murphy, in seeking a suitable
memorial, have decided to establish a memorial library of plant pathology
journals and books 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, both complete and bound, with
other books on plant pathology, will form the nucleus of the library. It is
hoped that contributions by friends will provide an endowment, the interest
from which will continue Dr. Murphy's journals in perpetuity, subscribe to
additional plant pathology journals, and purchase additional works on plant
diseases as they are published.

Room 434 in Iowa State's new Bessey Hall has "been designated to house
the Murphy Memorial Library, and will include a portrait of Dr. Murphy,
volumes donated or purchased in his memory, and a book of remembrance list
ing contributors to the memorial fund.

The establishment of the H. C. (Pat) Murphy Memorial Library will be
announced May 10, 1969, by Dr. F. G. Smith, Head, Department of Botany and
Plant Pathology, at a luncheon and open house commemorating the opening of
Bessey Hall. Friends and alumni of the department, including many of Dr.
Murphy's former classmates, associates and friends will be present.

Contributions credited to the H. C. (Pat) Murphy Memorial Library can
be made payable to the Alumni Achievement Fund, and mailed to the Alumni
Achievement Fund, 242 Memorial Union, Ames, Iowa 50010. All contributions
are, of course, tax deductable.

H. C. (PAT) MURPHY ASSISTANTSHIP IN AGRICULTURE

The establishment of the H. C. (Pat) Murphy Assistantship in Agriculture
in the Department of Botany and Plant Pathology at Iowa State University will
be announced May 10, 1969. The graduate student assistantship, in recognition
of Dr. Murphy's contribution to agriculture, will be financed by the Quaker
Oats Company. It will support research for the purpose of improving the oats
crop and its production through improved breeding, disease control, and re
lated investigations and practices. The establishment of the assistantship
will be announced at a luncheon commemorating the opening of Bessey Hall.
The announcement will be made by Mr. Dallas E. Western, representing the
Quaker Oats Company and Dr. Murphy's long-time friend, associate, and travel
ing companion. Many other friends, classmates, and associates of Dr. Murphy
will be in attendance at the luncheon.

vii
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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 all volumes since and including 1960
are available on request.

Variety descriptions - It would be helpful if, when you name or release a new
variety, in addition to your account in the State report section, you would
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
group. For
refuse them
be produced
in number).

the Newsletter creates a demand for it outside the oat workers'
example, libraries send several requests a year for it and we
(if the Newsletter were made available to libraries it could not
as we now do it because the mailing list would approximately triple

So why cite it in a bibliography?

Certain agencies require approval of material before it is published.
Their approval of material which goes into the Newsletter is a different
evaluation from approval for publishing. Abuse of this informal relationship
by secondary citation could well choke off the submission of information.

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

ORGANIZATION OF THE NATIONAL OAT CONFERENCE

Executive Committee

Acting Chairman - J. E. Grafius
*Past Chairman - J. E. Grafius

*Secretary - F. L. Patterson
*Editor Newsletter - J. A. Browning

Representatives:

North Central Region - J. A. Browning, J. M. Poehlman,
H. L. Shands

Northeastern Region - N. F. Jensen, H. G. Marshall
Southern Region - V. C. Finkner, C. F. Murphy
Western Region - C. F. Konzak, D. M. Wesenberg

Cereal Crops Research Branch - L. A. Tatum
Oat Investigations - L. W. Briggle

*Non-voting

National Oat Conference 1970

The Executive Committee has elected J. E. Grafius as Acting Chairman. The
next National Oat Conference will be held at Raleigh, North Carolina,
January 26-28, 1970. It was necessary to shift a few days from the earlier
discussed dates to obtain more satisfactory facilities. Dr. C. F. Murphy
will be in charge of local arrangements. Please advise other colleagues
at your University of the time and place of the Conference.

Second Call for Papers

The program will consist of l5-minute volunteer papers as at the last meet
ing. Your secretary will give a final call for paper titles about November
1, 1969.

Please plan to bring with you about 75 copies of an abstract and tables of
your paper for distribution. The abstract should be suitable for publica
tion in the Oat Newsletter. Agronomy Abstracts and Phytopathology Abstracts
may be used as guides for preparing concise and informational abstracts.

F. L. Patterson
Secretary
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II. SPECIAL REPORTS

Correlations Indicate Protein Heritability from
Avena sterilis x Avena sativa Crosses

R. T. Smith and J. R. Scott,
Crops Research Division, ARS, USDA

Five oat varieties were crossed with a high protein Avena sterilis selec
tion in 1966. Several Fl plants of each of the five crosses were grown at
Aberdeen, Idaho, in 1966 and F

2
populations of 100 to 200 plants each in

1967. Replicated F
3

5 foot rows of each cross were grown in Idaho during
1968.

Protein content was determined on parents and seed of F
l

plants. Gen
erally, the protein content of seed from Fl plants was intermediate between
the parents. Where more than one F

l
was grown of each cross, the seed from

the highest protein Fl was selected for the F2 population. Distribution of
classes based on protein content of the five F

2
populations conformed to a

normal curve with little evidence of transgressive segregation. Parents
showed little variability. It was observed from the F2 populations that the
higher protein segregates seemed to retain more of the undesirable character
istics of ~. sterilis.

Correlations between F2 and F3 populations, number in each population,
average population protein level, and parents are shown below:

Population "r" lin" Average % Protein
F2 F3

Garland x ~. sterilis .433** 195 21.7 21.1
Portal x ~. sterilis .434** 108 21.8 21.8
C. r. 7920 x~. sterilis .494** 104 21.3 20.3
~. sterilis x Diana .804** 112 23.2 22.3
~. sterilis x Florida 500 .633** 151 24.0 23.2

**Correlation is significant at .01 level

It is interesting to note from the above that the highest F2-F3 correla
tion coefficients and highest mean protein contents were found for those two
crosses in which~. sterilis was used as the female parent. Average protein
content of parents is not shown in the above table, but was approximately 3
to 4 percentage points above the progeny mean in the case of ~. sterilis
parents, while the ~. sativa parents were about that much lower than the F2
and F3 means.

The ~. sterilis selection, used in all five crosses, possesses a decum
bent type growth habit, is weak strawed, and has few spikelets per panicle.
It is one of the lines selected by J. D. Miller in Puerto Rico, 1967, for
horizontal resistance to stem rust, and also selected by D. D. Morey at Tifton,
Georgia, 1968, for resistance to BYDV.
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Have "Better Bets" Been By Passed?

Franklin A. Coffman, Collaborator, V.S.D.A.

Grain quality prJbably ranks next to yield in importance in oats, yet
compared to some other sectors of improvement it has had a "poor press"
in the past quarter century. Faced with a decline of over 40% in acreage
and well over one third in total yield in the V.S., in a span of some 10
years, it would seem no important improvement in oats should remain poorly
recorded. Much, little publicized, data are available indicating improve
ment in grain quality. One revision upward in commercial grades, based in
part on test weights of oats, has already been made and who can predict
the future in this respect.

Data on test weights are available in compilations prepared annually
over 3~ decades as a result of a nation-wide program, started in a general
way in the early 1920's, and reorganized in 1940-42 and which at its high
point, 1950 to about 1953, included some 45-46 states and over 120
stations.ll

The history of this program for the first 30 years appeared in Oat
Newsletter, Vol. III, 1953. The program has been continued in a general
way to date, or now for nearly half a century, and a mass of data awaits
those who man the computer. Lacking use of office machines, this writer
has assembled a few early data by that now antiquated pencil and paper
method.

At the start of this program three, then well-known early oat var
ieties, Kanota, Richland and Gopher were included as checks.

It should be stated that prior to the middle 1930's all were widely
"touted" as "superior" in both yield and in test weight. Mean average
annual, 5-year and 10-year data on Gopher and Richland follow. (See
page 4)

Data for 15 years are available on 5 "check" varieties grown on
stations in that wide area extending from the central Corn Belt southward.
This has long been considered the "spring sown red oat area." A sunnnary
of these data follows. (See page 4).

The slight overall difference between Clinton and Andrew is obvious.

When released by Kansas, some 50 years ago, Kanota was described as
having a "superior test weight" in areas where adapted. The superiority
in test weight of Mo. 0-205 was evident almost at once. This has con
tinued. In the numerous nurseries in which it was compared with Kanota it
has tested 2.1 lb or 7% heavier. Its yield has possibly exceeded that of
Kanota by 2 to 3 times that 7% difference in test weight.

1/ In a recent oat report data were assembled from 84 points in 38
states.
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Average Annual Bushel Weights of Gopher and Richland.
"Historical' Checks Grown for 10 Years in Spring Sown Oat Nurseries.

Average lb./bu.
Gopher Richland

1943
1944
1945
1946
1947

5 years mean (lbs.)

19481/
1949
1950
1951

5 years mean (lbs.)

10 year total; 137 nurseries
10 year mean avo (lbs.)
Mean difference

26.8
26.1
28.7
31.2
30.2
28.6

26.6
29.0
29.9
31.1
29.4

29.0

28.3
27.8
28.6
31.6
30.0
29.3

27.4
29.1
30.1
30.9
29.6

29.4
+0.4

1/ Richland and Gopher were grown in different uniform nurseries in 1948
but data are available from 7 stations that grew both. To save space and
labor Richland was discontinued as a check in more recent years.

Mean Average 5-year and l5-year test weights of 5 "Check" Varieties grown
in the same nurseries each year for 15 years in the "Spring Sown Red Oat Area"

5-year Mean Average lb./bu. for--
Periods Kanota Columbia Andrew Clinton Mo. 0-205

1948-1952 29.5 31.0 31.0 30.71/ 31. 9
1953-1957 29.6 31.1 30.8 30.2- 31.6
1958-1962 30.3 31.4 30.6 31.7 32.3

l5-year total 200 nurseries
IS-year mean ave. 29.8 31.2 30.8 30.9 31.9
Mean ave. dev. from Kanota +1.4 +1.0 +1.1 +2.1

1/ Clinton (C.I. 3971) was grown previous to 1953; Clinton 59 thereafter
until 1963. In upwards of 100 nurseries over 6 years Clinton 3971 and
Clinton 59 "tested" exactly the same.

Time available precluded summar~z~ng and tabulating all data on hand
from all geographic areas of the United States, but in the area primarily
to the north of that from which data presented above were obtained among
early old-time checks were Gopher, Andrew, Clinton and Mo. 0-205. Over



5

some 20 years Clinton and Andrew differed by only 0.1 lb. in mean average
test weights in favor of Clinton. Agronomists are aware that more often
Andrew outyielded Clinton by at least a slight margin, hence Clinton as
such was discontinued.

In these nurseries average mean test weights for well over two decades
for Gopher and Andrew were approximately 29.7 and 32.4 lb., respectively;
or differed by 2.7 lb. in favor of Andrew. In a shorter span in which
Gopher, Andrew and Mo. 0-205 were included the average mean test weights
for these were approximately 30.0, 32.4 and 33.3 lb., respectively. The
latter's test weight exceeded the older variety (Gopher) by 10%' or
3.3 lb.

When other grain characters are equal, that difference in test weight
is sufficient to result in an advance in grain grade and hence usually
sales price.

Numerous new oats have been included in more recent years, but in any
several-year comparisons with Mo. 0-205 the yield and test weight of that
oat has still ranked it high. It is well known that Mo. 0-205 has certain
unfavorable morphologic characters, from the commercial standpoint, but its
record shows it is slightly superior to even Andrew in standing ability.
As a result it seems probable that Mo. 0-205's superior qualities have
warranted its wider use by oat breeders than is indicated by the few hybrid
entries that have appeared to date of which it was listed as a parent.

A further argument for wider use of Mo. 0-205 in crossing might be
made by reference to reports from Northwest Irrigated Stations. In such
Bingham, a white kerneled oat, derived from a cross of which Mo. 0-205 was
a parent, produced a mean average acre yield of about 130 bushels over
several years. This average exceeded that of Victory, the long time
"check" by some 18 bu. or over 16%. In those areas where winds may be
disastrous to freshly-irrigated crops, Bingham and Clinton both, noted for
stiff straw, were reported to have lodged on the average, over several
years about the same, or 3.28 and 3.36%, respectively. In these same
nurseries lodging in certain "old time checks" of that area often aver-
aged over 40% or some 12 times as much as that in either Clinton or Bingham.

Yield records for Bingham exceedirg200 bu./A in that area are hardly
news. (Top average about 300 bu.). Admittedly its test weight is not equal
to several weaker strawed varieties but in that area its mean average test
weight was calculated at about 35.4 lb. which is less than 4% below that
calculated for Clinton, a variety which in comparable years tests in that
area, yielded on the average about 30 bu. less than Bingham.

In spite of these unusual records, no Bingham, and only a few, new
Mo. 0-205 hybrid derivatives have apparently been entered in any U.S.
regional spring-sown oat nursery in the last 10 years, and this despite
the crop's recent decline.
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Physiologic Races of Oat Stem Rust in the USA in 1968

D. M. Stewart and P. G. Rothman

Among 178 field isolates of oat stem rust identified in the Cooperative
Rust Laboratory at St. Paul, Minnesota, race 6AF comprised 74% of the iso
lates; race 6F, 16%; 7F, 3%; 6AH, 2%; and the remaining 5% included 2 iso
lates of 7FH, and 1 isolate each of 2H, 7AF, 7AFH, l3AF, and l3AH.

This is the sixth consecutive year that races 6AF and 6F have been the
most prevalent races in the survey and the fourth consecutive year 6AF has
predominated. The virulent 6AFH first found near barberry in Pennsylvania
in 1965 was identified once or twice the following year in Iowa, Minnesota,
Pennsylvania, and Texas, but was not found in 1967. In 1968, this race was
found only in the Uniform Oat Rust Nursery near barberry at University Park,
Pennsylvania, where it was one of the most prevalent races.

In a cooperative oat stem rust study with W. O. Keim (Plant Pest Control)
and Dr. R. Pfeiffer, Associate Professor of Agronomy at Pennsylvania State
University, University Park, Pennsylvania, 166 isolates were identified from
86 collections in the Uniform Oat Rust Nursery. Among the identifications
race 6AH and l3AH comprised 52% of the isolates; 6AFH and 13AFH, 27%; 6AF
and l3AF, 9.6%; and the remaining included 4H, 4AH, 6A, 6F, 7A, 7F, 7AF, and
13A. Further details of this study will be published.

Problems of Storing Plant Disease Data
For Retrieval by Automatic Data Processing Machines

William Q. Loegering
Washington Agricultural Experiment Station, College of Agriculture, Washing
ton State University Bulletin 705, December, 1968. (Single copies are free.
Write to Bulletin Department, Publications Building, Washington State Univer
sity, Pullman, Washington 99163. Please include your zip code in your
return address).

SUMMARY

Plant disease data for automatic machine processing must be stored in
a way that permits useful retrieval. As a consequence of the peculiarities
of plant disease and plant disease data, there is need for a storage method
that may appear to be needlessly complex. The peculiarities and the means
by which such data can be stored and retrieved are:

1. A plant disease datum only has value if accompanied by information on
the variety, the disease and the circumstance.

2. Plant disease data are range data which usually represent a scale from
good to bad from the plant breeding point of view.
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3. A series of disease observations on a single variety under varying
circumstances is apt to be an extremely variable set of data. Thus,
disease data itself cannot be averaged and varieties cannot be
classified as resistant or susceptible to a disease.

4. A plant disease datum is an indirect measurement of variety response
and therefore must be interpreted if it is to be used in characteriz
ing a variety. It is, therefore, necessary for the plant breeder to
have a guide to the potential of a variety with respect to resistance
to a pathogen. Average guide codes are suggested for this purpose.

5. The average guide code is used to guide the plant breeder to the
original data which are indispensable in reaching final judgments on
whether or not a given variety may be useful in a breeding program.

A simpler approach to the problems of plant disease data storage may be
possible; however, unless such an approach is flexible and versatile, it
probably will not survive.

A Proposed Standard Method for Illustrating Pedigrees
of Small Grain Varieties

Laurence H. Purdy, W. Q. Loegering, C. F. Konzak,
C. J. Peterson, and R. E. Allan

Scientific Paper No. 3025. College of Agriculture, Washington State
University, Pullman. Crop Science 8:405-406, 1968. Single copies are
free. Write to C. F. Konzak, Department of Agronomy, Washington State
University, Pullman, Washington 99163. Please include your zip code
in your return address.

CONCLUSION

The proposed method of writing pedigrees of small grain varieties should
be applicable for manual and automatic machine operations. This simple and
versatile method may be useful under a wide variety of situations and should
be directly adaptable for other crops. International groups concerned with
problems of storing crop plant data may wish to use it.

Progress Report on Studies Toward Increased International
Standardization in Crop Research Data Recording and to

ward a World Plant Germ Plasm Records System

C. F. Konzak

The research at Washington State University was supported in part by funds
from Project 1568, Washington State Department of Agriculture, and Project
4068, Atomic Energy Commission.

Despite delays experienced due to personnel changes in the cooperating
international agencies, FAO and IAEA, and the funds squeeze, a number of
forward steps toward our goals have been achieved and the program continued.
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Several papers dealing with aspects of the program have been published
or are now in various stages of the publication process.
listed in the Newsletter. Manuscripts by Broekhuizen and
ing standard plant growth stage codes for cereals, wheat,
rice are near completion.

Some of these are
T. T. Chang describ
oats, barley and

A symposium on "Centers of Plant Diversity and Conservation of Crop Germ
Plasm" was held at the AIBS meeting in Columbus, Ohio, September 4-6, 1968.
A paper on "Documentation for the Conservation and Use of Plant Germ Plasm
Resources" was presented by C. F. Konzak and S. M. Dietz. A paper on the con
cept of a world plant germ plasm record system was read at the XII lnternat
ional Genetics Congress by Dr. B. SigurbjHrnsson, now Deputy Director, FAO/
IAEA, Division of Atomic Energy in Agriculture, Vienna, Austria.

Experiment Station Project 1980 has been initiated at Washington State
University to study methods of storage and retrieving information on plant
genetic resources. This project involves the collaboration among three units
of the University, including Agronomy and Genetics--C.F. Konzak; USDA Plant
Introduction-- S.M. Dietz; and the Washington State University Computing
Center and Statistical Services--T.P. Bogyo and W. E. Walden. Also associated
with this project are Dr. Basri Devecioglu, a postdoctoral trainee from the
Plant Collection Center, Izmir, Turkey; L. W. Hudson, a horticulturist; and
R. D. Dutton, a graduate assistant in Information Science; as well as a part
time computer programmer and part-time secretarial assistance. Dr. T. P.
Bogyo is currently on ·Sabbatical Leave from Washington State University serv
ing as a consultant to the Plant Breeding and Genetics Section of FAO/IAEA
in Vienna. He is collaborating also with Dr. Erna Bennett in the FAO Plant
Production and Protection Division, Rome, on aspects of the World Plant Germ
Plasm Records project.

In the Washington State University project, information storage and re
trieval studies are being undertaken using data on the USDA's CI and PI collec
tions of Triticum and Phaseolus. For this purpose, the TAXIR information re
trieval system developed by the Taximetrics Laboratory of Dr. David Rogers at
Colorado State University is being converted for operation on the Washington
State University IBM 360 equipment. It is expected that the programming con
version will be completed in time for practical testing of the system to
begin about mid-year.

A further revision in the proposed general world plant germ plasm record
system formats for registering genetic stocks is now in process. Consequently,
revision has again delayed plans for wider scale tests of the system, but it
is still hoped that adoption of the formats will be completed in time for co
operative international studies to be initiated in 1969 as an International
Biological Program project. In connection with this IBP effort, plans of
Washington State University projects include a survey of primitive cultivars
among the USDA collection of plant introductions.
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III. CONTRIBUTIONS FROM OTHER COUNTRIES

Oats in Western Australia

By J. Reeves

Oats are second only to wheat in area sown. During 1967, 1,621,000
acres were planted compared with 6,692,000 acres for wheat. The crop is
mostly used for grain with hay and green fodder of lesser importance. Con
siderable quantities of grain are exported overseas, mainly for ~uman con
sumption. Varieties planted are early to mid-season maturing and have a
spring habit of growth.

The 1967 Season
Conditions in the early part of the season were excellent for growth.

Waterlogging was present in some areas but pests and diseases were of
little importance. The main feature affecting yields was a hot, dry spell
in September which resulted in premature ripening of crops in some locali
ties. The average yield of 17.1 bu./A was 1.3 bu./A less than for the
previous season and 1.7 bu./A less than in 1965.

Oat Varieties
It is anticipated that the new variety, Swan, will rapidly increase

in popularity because of its higher yields and good agronomic character
istics. Date of release and popularity of varieties produced by the W. A.
Department of Agriculture are shown in the following table:

Variety Date Released Percent of State Acreage (1967)

Wongan 1937 0.2
Ballidu 1942 29.1
Dale 1942 0.8
Avon 1954 33.5
Kent 1955 9.6
Irwin 1964 18.8
Swan 1967

Research
The varieties mentioned above were bred at the Wongan Hills Research

Station, 120 miles northeast of Perth. With the newer varieties consider
able advances have been made in yield improvement by increasing straw
strength and improving resistance to shedding. Breeding for disease resis
tance is not being carried out; however, newer releases have shown useful
tolerance to Barley Yellow Dwarf Virus. Although the disease was recog
nized only since the release of Avon, it is surmised that it was present
during the early years of selection which produced this variety. Selec
tion of vigorous healthy plants resulted in a measure of resistance.

All new releases must be suitable for milling, consequently grain
size, color and husk percentage are important objectives in the breeding
program.
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Oat Research in Brazil - Rio Grande Do SuI

By Rubem Dischinger and Rubens E. Bertholdi

Data presented here refer to Rio Grande do SuI, the Southern State of
Brazil, where an oat breeding program was started in 1965 with the selec
tion of the first F2's received with the cooperation of the University of
Wisconsin, the Quaker Oats Company, the USDA, and other American univer
sities. Local field work has been carried out cooperatively by the Ministry
of Agriculture, the Quaker Oats Company, the Federal University of P~rto
Alegre, and the Federal University of Santa Maria. .

Breeding work is progressing well; approximately one thousand promising
oat lines will start preliminary yield tests this year.

A good approach was made toward evaluating Barley Yellow Dwarf Virus
(BYDV) tolerance of oat lines which consists in growing the head rows in
the summer as soon after harvest as possible. Thus with two generations per
year instead of one it was possible to evaluate BYDV tolerance of most breed
ing lines without rust interference.

Puccinia coronata avenae survives in pastures in the summer on Dactylis
glomerata but did not increase under our conditions in the last three
summers. It was, therefore, possible to grow yield tests close to Dactylis
using rust susceptible oats.

In 1968, as in the three previous years, crown rust was very intense and
caused death to susceptible oats from seedings made at the normal time (May
July). Native oats usually showed less rust than exotic oats.

We continue our search for sources of resistance within the local native
oats of which different types are rather abundant in this region. Also, some
lines were found to have excellent resistance to the local rusts.

Warm weather came unusually early this year and caused an uncommonly
intense stem rust epiphytotic. All oats of the International Oat Rust Nur
sery were attacked. This is new for us because this disease is not a problem
in our region, and usually genes AB suffice. Of the differentials, ABDA
and C.I. 8091 showed the fewest and smallest pustules. In the breeding
lines, strains derived from the cross of native Quaker 604 x Florida 500
showed resistance to the local stem rust races.

Commercial plantings, primarily of native oats, have yielded fairly
well. Commercial plantings of a new variety, IAS-5 (derived from C.I. 5871 x
Magnif 29) were started in one section of the state. The proposed rust re
sistance genes for IAS-5 are BD for stem rust, SF and gene II of adult plant
resistance for crown rust. According to information from growers, yields
averaged 66 bu./acre.

Small increase fields of foundation seed of Coronado, C.I. 8260,
appeared promising.






































































































