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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 situationms.

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Please Do Not Cite The Oat Newsletter in Published Bibliographies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."
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MILLING QATS IMPROVEMENT ASSOCIATION OPENS MEMBERSHIP
TO INDIVIDUAL OAT RESEARCHERS AND PRODUCERS

by
A. Bruce Roskens
Quaker Oats Co.

The Milling Oats Improvement Association was formed in 1975 by members of
several oats milling companies in the Midwest. The purpose of the
organization is to advance research and to promote milling quality oats to all
elements of the industry. This includes the presentation of research needs to
the U.S. House of Representatives and Senate in Washington, D.C. The
organization has been successful, even though membership has been small.

In 1980, the membership agreed to an expansion to include oats growers,
handlers, seed producers, processors, and marketing companies. It was felt
that all these elements were equally important if high quality milling oats
was to be promoted. The Association by-laws were revised and the purpose was
listed as follows: "The cgurpose of this Association shall be every lawful
manner to pramote research of improved oats varieties for milling on a state
and national basis. Particular emphasis will be placed on variety development
in the north central states, which furnish most of the oats to the milling
oats market., In addition, the Association will promote the production and
proper handling of oats intended for the milling oats market. "

In 1982, Mr. Keith Carlson was hired as Secretary - Manager for the
Association. Along with his responsibilities of soliciting membership and
arranging of meetings, he will be publishing a newsletter three to four times
per year, updating members as to the status of the organization and new
research and developments in the oats industry. Membership fees for the
Association are as follows:

Oats Researcher or Producer $10.00
Grain Handler or Shipper $25.00
Seed or Grain Marketing Firm $50.00
Milling Firms $100.00

We are encouraging all persons interested in the betterment and promotion of
milling quality oats to join this organization. You may join by sending your
check for the appropriate amount payable to The Milling Oats Improvement
Association:

The Milling Oats Improvement Association
815 Shakespeare

P.0. Box 66

Stratford, Iowa 50249
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II. CONTRIBUTIONS FROM THE UNITED STATES

‘U.S. AND WORLD OATS SITUATION
Phillip F. Sisson
The Quaker Oats Company

World oats production du%ing the decade of the 70's generall
trended downward from a peak of 56 million metric tonnes (MT% in

1971 to a low of 44 million in 1980. Production during the past

two years has recovered to some degree but still totals something
less than 50 million MT.

\
The Soviet Union is by far the world's largest oats producer with
36 percent of total production in 1980. The Soviet Union is the
only major producing country in which production has been on the
up trend. Most of the world's production of oats is centered in
latitudes between 40 degrees-50 degrees (map of world oats pro-
duction). !

The United States and Canada are the 2nd and 3rd largest world
"producers respectively. Western Germany, Poland, France, the
PRC, and Sweden follow in order.

Foreign trade in oats is relatively insignificant. This is likely
attributable to the bulkiness of the grain which increases over-
all transportation costs compared to other grains.

Oats probably rank second to wheat in the volume utilized for
food production. On a world basis, we estimate about 13 percent
of total production of oats is consumed as food. The major use
of oats, as is true with all the feed grains, is for animal
feeding. ’

In the United States, most of the oats never leave the farm
where they were produced. 1In fact, about 65 percent of all oats
produced are either fed or used for seed on the producing farm.
Of those oats actually sold from farms, roughly one-third are
utilized by the food industry, while the remainder are utilized
by the feed industry.

The longer term decline in oats production in the United States
that occurred during the 70's reflected low economic returns to
producers for oats compared to other grains and oil seeds. During
this period, acreage devoted to oats dropped about 45 percent
while oats planted were generally relegated to the less productive
sections of the farm. Thus, average oats yields during this same
period did not keep pace with the strides being made in corn and
other competitive crops. In many instances, oat acreage would
probably have dropped even more if economic return for grain was
the sole reason for planting oats. Oats are an excellent nurse
crop for newly seeded legumes and other hay crops. Additionally,
the value of oats straw for bedding is superior to that produced
from other small grains. A fairly high percentage of oat acreage
is not harvested for grain, but is either used for silage or as
forage for livestock.



Prices for milling grade oats at Minneapolis during the early
70's fell significantly below the price for corn at Chicago on
an equivalent weight basis (chart 1). However, by the late
70's, prices moved more in line with corn values as production
was reduced. In the early 80's, oats prices moved above corn
and still holds a significant premium. Additionally, the value
of oats straw increased to the point where in some areas the
value per acre was equivalent or higher than the value of the
grain. The improvements in economic returns resulted in an
expansion in acreage devoted to oats of 11 percent in 1982,
Recent values for oats relative to corn on an equivalent
weight basis were at a 28-30 percent premium. Some of the
gains in acreage that were made in 1982 are likely to be lost
in 1983 as a result of USDA's Feed Grain Program. Oats do
have the advantage of the lowest cost of production of any of
the grains and certainly significantly below costs for corn
and soybeans. Thus producers strapped for money may well
consider oats as an alternative crop in 1983.

Record high participation by corn producers in the 1983 Feed
Grain Program is anticipated. This factor alone may not in-
fluence overall acres planted to oats, but it may affect the
amount of oats acreage harvested for grain, since oats are a
prime candidate to be planted on diverted and setaside acres
as a conservation crop.

Major additions are also anticipated in oats carryover on

June 1, 1983 as feed demand is expected to remain on the
defensive relative to a year early. Additionally, exports

will be insignificant, however, we do anticipate some additional
oats will be used for food purposes.

Overall value for oats will follow the basis trend of corn,
however, we anticipate premiums for oats relative to corn on an
equivalent weight basis will continue throughout the 80's.
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1982 Oat Stem and Crown Rust

A. P. Roelfs, D. L. Long, and D. H. Casper

In 1982, oat stem rust was first observed in a Beeville, Texas nursery
on March 30. This is two weeks later than the 40-year mean (1941-1980).
Throughout Texas oat stem rust was light and primarily in the southern and
eastern areas. This area provided inmoculum for the northern oat growing area
where rust was found in most fields, but generally only in light amounts.
The first infections were found in the northern oat-growing area in late May
in eastern Minnesota. This early infection normally would result in a severe
buildup; however, cool temperatures and infrequent dews in June and early
July retarded disease development. The second effective exogenous input of
inoculum occurred at the end of June and covered the western part of
Minnesota and the eastern Dakotas. This resulted in a heavier infection
level but was too late to damage the crop which was maturing rapidly even
though favorable environmental conditions occurred in most of this area. Oat
stem rust losses occurred only in few late maturing fields in northern
Minnesota, North Dakota, and Wisconsin.

The most prevalent race in 1982 (1000 isolates from 364 collections),
was NA-27 making up 89% of all isolates (Table 1). Race NA-5 was the only
race identified from the Pacific Northwest. It also occurred in Texas and
Louisiana, comprising 4% of the total, nationally. As in recent years NA-16
was found in low levels in the upper plains and the south, comprising 6% of
the total. Data included in Table 1 are from uninoculated nurseries only.

Oat crown rust was severe throughout Texas in 1982, causing losses in
the most severely infected cultivars. Severe crown rust developed and
statewide losses occurred in Iowa and New York. Elsewhere losses were light,
Aecial development was heavy on buckthorns in the upper midwest and provided
heavy local inoculum sources to adjoining fields resulting in some local
losses.
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Table 1. Physiological races of stem rust identified from 1982 collections

made from oats and wild oats.

Number of Percent of isolates of each race”
State Source Collec. Isol. NA-5 NA-16 NA-23 NA-24 NA-25 NA-26 NA-27
Alabama Nursery 1 3 100
Arkansas Nursery 1 3 100
Idaho Nursery 6 18 100
Illinois Nursery 6 16 44 56
Iowa Nursery 8 22 14 86
Kansas Field 1 3 100
Louisiana Field 1 3 100
Nursery 1 3 100
Michigan Field 1 1 100
Minnesota Field 13 36 3 97
Nursery 29 79 2 98
Wild oats 7 16 100
N. Dakota Field 6 18 17 83
Nursery 17 49 100
- Wild oats 11 26 4 96
S. Carolina Nursery 1 3 100
S. Dakota Field | 4 7 100
Nursery 8 22 100
Wild oats 2 6 67 33
Texas Field 10 28 11 7 82
Nursery 224 623 3 6 * 91
Wild oats 4 11 100
W. Virginia Field 2 4 100
1982 USA Field 38 100 7 2 91
Nursery 302 841 5 5 1 89
- Wild oats 24 59 8 92
Total 364 1000 4 6 1 89
1981 Total 555 1530 1 3 * 95
Canada® Nursery 6 18 33 17 44 6
Mexico Field 2 6 100
Nursery 10 26 100
Wild oats 12 36 3 97

2 See Phytopathology 69:293-294 for description of races.

b Collections were made in Ontario in an area where barberry occur.
* = Trace
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Entries in International Oat Rust Nursery Furnished by Cooperators

by J. G. Moseman
USDA, ARS, NER, BARC, Beltsville, Maryland 20705

The primary objectives of the International Oat Rust Nursery Program are to
permit cooperators to have their advanced selections and parental material
tested in the field at many locations to different and potentially new
important pathogenic strains of rust pathogens, and to enable cooperators
to observe and select new sources of resistance to those pathogens to use
in their oat cultivar improvement programs. Ten cooperators furnished 115
new entries for the 1983 International Oat Rust Nursery. The seed of that
nursery has been assembled and distributed to the cooperators. We hope
that all cooperators will benefit from the new entries in the 1983 nursery.

The first 48 entries in the 1983 nursery were selected by M. D, Simons, and
P. G. Rothman. Those entries are being used to monitor the virulences of
the rust pathogens in North America. Many of those entries have specific
genes for resistance to the rust pathogens.

We hope that individuals will continue to submit entries for the
International Oat Rust Nursery. The more new entries submitted, the more
the nursery will contribute to the world wide improvement of oat
production., Individuals wishing to submit entries for the nursery should
contact me. Only 15-20 grams of seed of each entry is required. The seed
should be sent to Beltsville by February 1.



III. CONTRIBUTIONS FROM COUNTRIES OTHER THAN THE UNITED STATES 11

OAT PRODUCTION AND BREEDING IN SOUTH BRAZIL

Elmar Luiz Floss, Augusto Carlos Baier, Lizete Eichler,
Claud Ivan Goellner and Renato Serena Fontanelli; Agronomy Faculty,
University of Passo Fundo

PRODUCTION

During the last five years, the acreage and the production of oats
have increased in Rio Grande do Sul. In 1981, 57,187 ha of grain oats
were cultivated, 1497 more than in 1976. The production of grain was
58,838 metric tons, 165% higher than 1976. An estimated area of 120,000
ha of pasture oats, mostly Avena strigosa, was also grown.

In 1982 the grain oats wereestimated at 60,798 ha and that for
pasture at 150,000 ha. In acreage of small grains, oats was second only
to wheat. For 1982 the production was estimated at 39,184 metric tonms,
with an average yield of 644 Kg/ha.

The increased acreage of oats is attributed to the frequent
failures of wheat, better prices for oats, import barriers and the
expansion of dairy production.

In 1981 the crop was excellent, mainly due to the good weather
conditions. The low yields of 1982 are explained by the high crown
rust incidence, heavy rains in July and December and high air moisture
and temperatures.

The most common cultivars for grain production were Coronado
and Suregrain and for pasture "preta comum" (A. strigosa).

In 1981 the distribution of seed of the new cultivar UPFl, bred
at the University of Passo Fundo, began. In 1982 the distribution of
UPF 2, from the same University, and UFRGS-1l, 2 and 3 from the Federal
University of Rio Grande do Sul in Porto Alegre were distributed to the
farmers.

BREEDING

The oat breeding program started in 1977 at the Faculty of Agronomy,
was continued in 1982, based mainly on genetic stocks distributed by
the project: '"Breeding Oat Cultivars Suitable for Production in
Developing Countries". The main objectives were: adaptibility to the
different regions of Brazil, resistance to leaf and stem rust and
high yield potential, for forage and grain.
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The following trials were planted and harvested in 1982:

- Screening Nursery with 357 lines;

- Selection of segregating populations, 94 lines in F3, 337
lines in F4, 220 lines in F5, 318 lines in F6, 134 lines in F7
and 125 lines in F8, summing up, 1222 lines;

- Preliminary yield trial, 63 lines;

- Regional Yield trial, 21 lines;

- South Brazilian Yield Trial, 21 lines and

- Preliminary forage yield trial with 35 lines.

The research at the University of Passo Fundo also included:
Grain and Forage yield at different sowing dates, and different cutting
frequencies; resistance to aphids and identification of crown rust races.

The Regional and South Brazilian yield trials are coordinated,
prepared and evaluated at the University of Passo Fundo. The trials
are conducted by local institutions in the States of Rio Grande do
Sul, Santa Catarina, Parana, Sao Paulo, Minas Gerais, Mato Grosso
do Sul and Brasilia (D.F.).

CULTIVARS

In 1981 the University of Passo Fundo first distributed basic
seed of the cultivar UPF-1. This oat was selected from FLA AB113,
introduced through Prof. H. L. Shands in 1976. This cultivar was
designated as line number UPF775509. In table 1 there is a comparison
of UPF-1 with the most commonly grown varieties, Suregrain and Coronado.

Table 1. Yield compafison of UPF-1, Coronado and Suregrain during four
years (1977/80) in Passo Fundo and during 3 years (1978/80) at
six different locations.

Cultivar Passo Fundo Other locations Days to
kg/ha % kg/ha % Flower
UPF-1 2857 194 2574 142 100
Suregrain 1472 100 1813 100 110
Coronado 1445 98 1788 99 110

Rust resistance was the main factor responsible for the high yield.
In 1982, however, many fields were seriously damaged by crown rust,.
depressing yields very much.

In 1982, 11.00 kg of basic seed of the new cultivar UPF-2 was
distributed. This variety originated from Wisconsin, X 2505-4 and
was formerly designated as line number UPF 77S039. Its late maturity
and high forage potential, make it a good dual purpose variety. Table 2
gives a comparison of UPF-1, UPF-2, Coronado and Suregrain during 1978/
81 in Passo Fundo and 1979/81 at eleven locations.
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Table 2. Average yields of UPF-1, UPF-2, Coronmado and Suregrain in
Passo Fundo during 4 years and at 11 different locations
during three years.

Cultivar Passo Fundo Other locations Days to

kg/ha % kg/ha % Flower
UPF-1 2713 148 2215 121 100
UPF-2 2476 135 2299 126 120
Coronado 1833 100 1822 100 110
Suregrain 1665 91 1817 100 110
CROWN RUST

Susceptibility to crown rust (Puccinia coronata) and stem rust
(Puccinia graminis avenae) is the biggest problem for oat development
in south Brazil.

To obtain oat cultivars resistant to these diseases, the Agronomy
Faculty started a program last year to determine incidence of races of
crown and stem rust, and to identify resistant material for utilization
in the breeding program.

In 1982 spores of crown rust collected in the oat nursery were used
to inoculate seedlings of susceptible cultivars. Differential varieties
were then inoculated with isolates from this material.
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BREEDING FOR APHID RESISTANCE IN OATS

Claud Ivan Goellner, Elmar Luiz Floss, Lizente Eichler, and Sergio Schneider
Agronomy Faculty
University of Passo Fundo
Brazil

INTRODUCTION

Good oat cultivars have been selected from material furnished by the
University of Wisconsin. Aphids are the main pest problem on oats, mainly
the species Metopolophium dirhodum (Walker), Sitobion avenae (Fabricius)
and Schizaphis graminum (Rondani). Yield loss is estimated at 35%, and
60~-657% when including damage by Barley Yellow Dwarf Virus (BYDV).

The increasing complexity of insect pest control, has emphasized the
need for more effective control measures. The use of resistant varieties
is one promising possibility. Screening for resistance, and incorporating
it in varieties with other desirable agronomic characteristics, is very
important for oat development in Brazil.

THE PROGRAM

The aphid resistance breeding program is just starting and includes:
1) Screening for resistance sources in local and introduced
collections, to the three species of aphids;
2) Determining the nature of the resistance, and;
3) Hybridization and selection from progenies of lines combining
resistance with good adaptation.

SCREENING FOR GREENBUG RESISTANCE

Eighty-nine selections were tested in the greenhouse for their
resistance to M. dirhodum and S. avenae. Three plants of each line were
planted in small pots, and infected with fifty virus free aphids per plant
at the one leaf stage.  The evaluation was done after the death of the
susceptible check.

1) Rating of Damage: '"0" (without chlorosis) to "10" (plant died)
2) Kind of chlorosis: "1" limited spot
"2" intermediate spot, "3" generalized spot
3) Number of aphids in green areas: "0" (without aphids) to "5"
(large number of aphids on green areas)

The resistance was rated: O = apparently Immune (I); 1.2 = Highly
resistant (RR); 3-4 = Resistant (R); 5-6 = Moderately Resistant (MR);
7-8 = Susceptible (S); 9-10 = Highly Susceptible (SS).

Table 1 shows the lines that were rated resistant.



Table 1. Oat linesé/resistant to greenbug (S. graminum) in the Germplasm Collection, Passo Fundo,
Brazil, 1982.

Lines Pedigree Aphid reaction
First test Second test
77258-2-1-6B Coker 1214 x ILL 1514 MR MR
78320-46 X1779-2X-H2051-6 MR MR
805099 Coker 1217 (Bage) MR MR
80S097 X2055-1~(Bage) R R
79184-14 CI 1217 x (2590-9 x 2638-1) MR MR
PI 258637 PI 258637 RR RR
795017 TAM 312 MR MR
CI 8250 CI 8250 MR MR
79294-1~7 X2638-1 x Coker 1217 MR MR
77104-75 Coker 234 x CI8235 MR MR
CI 3223 CI 3223 RR RR
CI 4770 CI 4770 RR RR
805071 TX73C73C32020 MR MR
77256-5 CORONADO x X1779-2 MR MR
CI 1579 CI 1579 RR RR
PI 258644 PI 258644 RR RR
77258-1-1-9b Coker 1214 x ILL 1514 MR MR
CI 5069 CI 5069 R R
79176-1-8 CI 1217 x (CORO XBCLA) MR MR
UFRGS 78A04 DAL x CDA 292 R R
UPF 79344 : X1205 x FLA 1093 R R
77286-4 X1913 x X 2357-1-1 MR MR
805084 79 Bul 3109 (Res.) MR MR
79229-1~7 TCFP x (2888 x ARK99-190) MR R
77258-5-1b Coker 1214 x ILL 1514 MR MR

ST



Table 1 continued

PI 258612 PI 258612 RR RR
CI 1580 CI 1580 RR RR
77256-5-17 CORONADO x X11779-2 MR MR
CORONADO CORONADO MR MR
CI 4485 CI 4485 MR MR
CI 5068 CI 5068 RR RR
775030 X2055-1 MR MR
CI 5061 CI 5061 RR RR
79192-1-7 IRWIN x (BS175 x ZYH60) MR MR
CI 4767 CI 4767 MR MR

91

E/The "PI" and "CI" lines were obtained from M. E. McDaniel (Texas A&M University, College
Station, Texas).
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NAKED-SEEDED OATS WITH A CHEVRON-TYPE SPIKELET
V.D. Burrows

Research Branch, Agriculture Canada

A naked-seeded oat with a very exaggerated multiflorous spikelet was
isolated at Ottawa in 1981, Each spikelet is quite robust in size
and possesses as many as 12 florets, The spikelet has been called a
"chevron-type" spikelet because the arrangements of the florets
resembles a chevron pattern. The trait was first isolated in hybrid
number 02988 (Ottawa Research Station number) which was a cross
between a moderately long-peduncled, small-seeded, dwarf parent and a
large-seeded, naked, tall oat parent. The chevron-type oat was first
observed on a dwarf plant which later segregated for plant height.
The trait is expressed equally well in both dwarf and tall lines under
field and greenhouse conditions. The seed is somewhat smaller than
is commercially desirable but attempts are being made to rectify the
problem by using a few of our very large-seeded oats derived from our
daylength insensitive program as parents,

One of the problems that may be solved by this new spikelet is that

of having a low incidence of covered oats in the threshed sample.
Covered oats commonly arise at the tip of the spikelet in conventional
naked cultivars., In the chevron-type spikelet, the apical florets are
usually sterile and the lower florets produce naked kernels. This
sterility at the tip of each spikelet has had the added advantage of
eliminating very small kernels and making the kernel size of those
kernels remaining more uniform.

The Effect of Oat and Barley Mixtures on Disease Development
and Other Agronomic Traits of the Oat Component

R.V, Clark and D.A. Galway

Research Branch, Agriculture Canada

The influence of oat and barley cultivar combinations and oat and
barley ratios within cultivars in mixtures on disease reaction, seed yield,
kernel weight and protein content has been investigated for three years in
field plots at Ottawa. Three cultivar combinations covering a range in
maturity (Oxford/Laurier, Scott/Massey, Sentinel/Herta) were grown all
three years while in a fourth early set the cultivars varied from year to
year. Five mixture ratios were included in each set of cultivars (Pure
oats, 3 oats:l barley, 1 oat:1l barley, 1 oat:3 barley by volume and pure
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barley). The various mixtures were planted in 32 row plots 7.5 m long with
23 cm spacing in a randomized block design. Disease severity was assessed
at the milky ripe stage of growth., At maturity four 6.1 m long x 1.2 m
wide strips were harvested from each plot using a Hege combine and seed
yields and kernel weights of the various components were compared. Protein
content was determined on ground kernel samples using a Technicon for oat
protein and the Kjel-Foss process for barley protein.

Disease development on the various oat components is shown in Table 1.
In general as the amount of oats in the mixture were reduced the severity
of disease development was reduced with the most dramatic difference
between the ratio of 1 oat:3 barley and pure oats. The 1:1 and 1:3 ratios
of oats to barley and pure barley significantly outyielded the 3:1 oats to
barley and pure oats over the three years. The oats in the 1 to 3 ratio

of oats to barley consistently had significantly higher kernel weights and
protein content.

Table 1, Disease Reactions in Oat-Barley Mixtures
Mixture
. Oat Crown Rust Septoria

Component Ratio 1 3 3 1
Cultivars 1980~ 1981 1982 1980
Oxford/Laurier Pure oats 16,5 7.53 20 26,25

3 oat:1 barley 7.0 11.3 15 13.2

1 oat:1 barley 9,0 13,73 10 18.5

1 oat:3 barley 7.5 10.27 10 11.1
Scott/Massey Pure oats 36.5 11.27 25 41,25

3 oat:l barley 31.0 8.37 15 39.5

1 oat:1 barley 22,25 8,97 15 35.0

1 oat:3 barley 14.0 6.97 10 19.0
Sentinel/Herta Pure oats 34,75 16,53 15 19.75

3 oat:1l barley 23.5 9.73 15 30.25

1 oat:1 barley 22,6 10,13 15 - 16.2

1 oat:3 barley 13,75 8.87 1 20.25

1Average % leaf area infected per plant based on top 2 leaves of 10
randomly chosen plants per plot.

Average 7 leaf area infected per plant based on top 3 leaves of 10
randomly chosen plants per plot.

Average 7 infection rated on plot basis.
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OAT BREEDING AND BYDV TESTING IN SAINTE-FOY, QUEBEC

J.P. Dubuc and A. Comeau, Agriculture Canada

Breeding

We breed oats for increased yield, lodging resistance, earliness and BYDV
resistance. We are also developing germplasm for other goals such as
resistance to Septoria and resistance to flooding and wet soils. The

Ste - Foy oat breeding program has produced 5 commercial cultivars in the
last decade: Alma (1974), Lamar (1979), Manic (1979), Shaw (1981) and
Kamouraska (1982).

BYDV resistance

A BYDV resistance trial was made once again to compare selected entries

of Avena sterilis (Can. J. Plant Pathol. 4: 147-151) with the best resistant
oat lines of other species such as reported in Qat Newsl. 1981, p. 46. The
1982 trial confirmed that Avena sterilis is the most resistant species and
that it is significantly better than Avena strigosa for virus resistance.
Avena macrostachya was not included in the 1982 test because it is a winter
type.

A fourth report on 'trials on the resistance of cereals to barley yellow
dwarf virus (BYDV)" was prepared. It contains 93 pages of data on inter-
national trials (CIMMYT, ICARDA), and 39 pages on trials from Canada, USA,
Australia, out of which 25 pages represent oat trials. Many of these trials
contain a large number of BYDV-resistant lines. It seems that the BYDV
resistant oat lines are gradually replacing the susceptibles in many oat
breeding programs.

A summary of the most relevant information is presented in Table 1.

Table 1. BYDV reaction of selected entries

Quebec germplasm Lines of other origin

Q0 199.27 7.0 Ogle (Illinois) 3.0*
Q0 199.60 7.1

Q0 209.8 3.1 West X OT 207/3/12 (Australia) 4.3
Q0 209.13 6.6

Q0 209.19 2.5 West X OT 207/3/2 (Australia) 4.1
Q0 209.25 2.8

Q0 209.42 3.1 OT 216 (Winnipeg) 3.3
Q0 209.43 3.1

Q0 209.44 2.6 82 R.A.T. no. 24 (Winnipeg) 3.5
Q0 209.45 2.8

Q0 209.48 3.6 Susceptible checks 7.8 - 8.9
Q0 209.51 4.7

*The score for Ogle is the average
Susceptible checks 8.6 - 8.9 of data of 4 trials.
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OATS IN MANITOBA - 1982

R.I.H. McKenzie, D.E. Harder, C.C. Gi1l, J.W. Martens and P.D. Brown
Agriculture Canada, Winnipeg, Manitoba

1982 was a good year for oats in Manitoba and much of western Canada.
Cool temperatures plus adequate rain produced heavy crops. As usual, a sig-
nificant part of the oat crop was late sown and suffered significant frost
damage in many areas during the week of August 25th. The frost damage along
with rust damage on the eastern prairies reduced yield and quality signifi-
cantly.

In Manitoba the rust resistant oat cultivar Fidler, released in 1980,
was grown on 36% of the acreage and should increase significantly again in
1983 because all of the older rust susceptible oats such as Harmen and Hudson
have been removed from the recommended list. A new cultivar Dumont has been
licensed and released to growers in 1982 (see description).

The Oat Rusts

In Western Canada the oat rusts first appeared in mid July and developed
slowly at first allowing early sown fields to escape with little or no damage
in 1982. However, by mid-August both stem and crown rust infection levels
ranged from 20-60% across Manitoba and into eastern Saskatchewan, and moderate
to severe damage, particularly due to stem rust, occurred in many later sown
fields of Harmon, Hudson and other susceptible varieties. No damage occurred
in fields of the resistant cultivars Fidler and Dumont.

During the past two years there has been an increase in the number of
isolates of crown rust virulent on the cultivar Hudson but it along with

Harmon have been dropped from the recommended list and should soon disappear
from the commercial scene.

Unfortunately, a new race of crown rust, with the Pc-gene avirulence/
virulence formula 38, 45, 48, 50, 56, 58, 60, 61, 62, 63/35, 39, 40, 46, 59
was isolated in 1982 from a Pc 39 trap nursery grown near a natura] stand of
buckthorn at Brandon, Manitoba. Gene Pc-39 is the major resistance factor
in Fidler and this new race attacks Fidler. Dumont which has Pc-38 in
addition to Pc-39 is resistant. Buckthorn in Manitoba is not being contro]]ed
and its ability to spread naturally, continues to be of concern.

In eastern Canada NA25 was the predominant race of stem rust with 74%
of all field isolates, while in the west NA27 comprised 96% of all field
isolates. The Tate summer epidemic of race NA27 appears to have overwhelmed
the diversity of races usually found in the west. The cultivars Fidler and
Dumont are expected to provide adequate protection against both rust in 1983.
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BYDV

There was a large area of late seeded cereals in the northern half of the
Red River Valley at a stage susceptible to barley yellow dwarf virus (BYDV).
However, only light to moderate populations of aphids (estimated at about 10
aphids per plant) developed during the middle of July, and losses from this
virus in this area were theeefore low. In western Manitoba, aphid vectors
were scarce.

Aphid vectors consisted of the English grain aphid (Sitobion avenae) and
the cherry oat aphid (Rhopalosiphum padi) in approximately equal numbers.
Samples from the field revealed a predominance of the virulent, non-specific
strain of BYDV. At least two unusual isolates of BYDV were found. These
were of the type specific for the cherry oat aphid, but whereas symptoms are
normally mild for this type, symptoms for the above two isolates were severe.
Strains of the latter type were only recently recognized and reported by
Pa]iwg] in southern Ontario (Paliwal, Y.C. 1982, Can. J. Plant Pathology 4:
59-64). v

During August, large populations of the corn leaf (R. maidis) aphid built
up on the common weed, Echinochloa crusgalli (L.) Beav. (barnyard grass).
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Oats and Oat Breeding in Saskatchewan 1982

B.G. Rossnagel - Feed Grain Breeder
R.S. Bhatty - Cereal Chemist
Crop Development Centre, University of Sask.

Acreage

Saskatchewan's 1982 oat acreage was down slightly to 1,40 million
acres from 1.45 million acres in 1981, However, the total production was
considerably higher since the average yield was up some 127, thanks to an
excellent growing season with adequate moisture in most regions.

Varieties

Harmon continues to be the most popular variety occupying more
than 507% of the acreage with Kelsey still next most popular at about 11.07%.
The most interesting development is the dramatic increase in acreage of
the new high yielding variety Cascade which jumped from about 17 of the
acreage in 1981 to nearly 10% in 1982, No other new variety has caught on
this quickly in nearly twenty years.

Oat Breeding and Research at the University of Saskatchewan

Thanks again to the generous support of the Quaker Oat Company of
Canada, we have been able to continue our modest oat breeding effort. We
are continuing to try to develop high yielding, plump seeded, thin-hulled,
high test weight cultivars useful both as forage or grain oats and adapted
to the non-rust areas of Saskatchewan. Although we don't have the facil-
ities to screen for rust resistance we are beginning to attempt to in-
clude smut resistance as a criterion in our breeding program thanks to the
assistance of Dr. Jens Neilson at the Winnipeg Agriculture Canada Station.

We have two sister lines which were in the final year of Co-operative
testing in 1982, 0T307 and 0T308. Both these lines combine high yield
potential with thin hulls and high test weight. We anticipate presenting
one of these lines for support for licensing as a variety early in 1983,
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OAT BREEDING AT THE INSTITUTE OF PLANT BREEDING AT JOKIOINEN
IN FINLAND AFTER THE SECOND WORLD WAR

Marketta Saastamoinen

Very great progress has been made with oat breeding at the Institute
of Plant Breeding at Jokioinen in Finland since the Second World War.
Of the 7 varieties released during this time, 6 have been put on the
market during the last 12 years.

Dr. Kalevi Multamaki served as the oat breeder at the Institute of
Plant Breeding from 1945-48, Mr. Oiva Inkila, M.Sc.Agr., from 1949-79,
and the present writer since the year 1979. Mr. Oiva Inkila bred the
6 excellent oat varieties released during 1970-81. Prof. Rolf Manner
has also made valuable contributions to the increased efficiency of the
breeding work at the Institute of Plant Breeding.

Varieties released since the Second World War and their origins
are as follows:

Variety Origin Released
Juha : Esa x Tahti 1951
Ryhti irradiated Sisu x Blixt 1970
Reima irradiated Sisu x Pendek 1974
Heikki Blenda x Sisu 1975
Puhti Hannes x Ryhti 1978
Nasta Titus x Ryhti 1979
Veli ‘ Titus x Sisu L 1981

Four of these varieties, Ryhti, Puhti, Nasta and Veli, are now being
cultivated in Finland. Puhti is being grown commercially in Sweden and
in Norway as well., Ryhti is earlier than the most widely cultivated
variety in Finland, but Puhti is still grown to the greatest extent.

Veli has been tested in official variety trials in Sweden and in Norway.

When the origins of the 7 Finnish varieties are compared, it is
observed that apart from Juha these varieties are descended from the
Sisu oat variety. Sisu was released from the Hankkija Plant Breeding
Institute in Finland in 1948. The origin of Sisu is Vaasa x Ta 02272.
The genetic base, which has been made use of in breeding the 6 varieties,
Ryhti, Reima, Heikki, Puhti, Nasta and Veli, is not large. Only 6
varieties (Sisu, Blixt, Pendek, Blenda, Hannes and Titus) have been used
in the breeding of these varieties and Sisu is found in the pedigree of
all these varieties. In a marginal area of oat cultivation such as
Finland, the availability of adapted genetic material is more important
for breeding purposes than is large genetic variation.

The four oat varieties now in cultivation, Ryhti, Puhti, Nasta and
Veli, have good resistance against lodging and yield well in relatiomn to
their growing time. Puhti has a very low hull percentage, while Nasta
and Veli have a high protein content. All of them are very well adapted
to Finnish conditions. More detailed descriptions of Puhti, Nasta and
Veli have been published in earlier volumes of Oat Newsletter.
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CELL-WALL CONSTITUENTS AND DIGESTIBILITY OF MULTICUT OAT VARIETIES

Bhagwan Das
Department of Plant Breeding,
Haryana Agricultural University,
Hissar-125004 (Haryana), India

In our region, oats are grown near towns and in intensive livestock
development areas. In recent times the practice of growing multicut
varieties for fodder has gained popularity which makes the fodder available
for a longer period. The present investigations were conducted to determine
the quality of different varieties. The crop was sown with 15 varieties
and in a randomized block design in the month of November and two cuts
were taken. The first cut was taken 75 days after sowing and the second
at 507 flowering stage. The means of traits important in quality are shown
in Tables 1 and 2.

Crude protein percentage ranged from 12.47 to 22.75 in the first cut
and from 3.50 to 7.43 in the second cut. Neutral detergent fiber varied
from 41.7 to 49.1 in the first cut and from 62.2 to 83.9 in the second cut.
Acid detergent fiber variation was from 24.1 to 31.4 in the first cut and
from 40.9 to 47.2 per cent in the second cut. Lignin percentage ranged
from 2.3 to 4.1 in the first cut and 3.9 to 5.7 in the second cut. In
vitro dry matter digestibility ranged between 69.20 and 79.20 in the first
cut and 51.20 and 64.00% in the second cut, respectively. Crude protein
and in vitro dry matter digestibility decreased in the second cut, whereas
neutral and acid detergent fibers and lignin increased.

Averaged over the two cuts, the variation for crude protein yield
was from 3.02 to 6.99 q/ha, and digestible dry matter ranged from 35.05
to 73.97 q/ha. On the basis of above results the most promising varieties
are Chauri Patti, UPO-160 and 0S-6.



Table 1. Cell wall constituents and in vitro dry matter digestibility of oat varieties.

Sr. Varieties CP % NDF 7 ADF % Lignin 7 IVDMD %
No. 1st cut 2nd cut 1st cut 2nd cut 1st cut 2nd cut 1st cut 2nd cut 1st cut 2nd cut
1. 0S-6 20.56 4.37 42.9 72.5 28.2 46.5 3.4 5.0 78.20 52.40
2., 08-7 22,75 4.81 43.9 73.6 28.9 44.6 2.8 4.4 77.80 57.20
3. 0s-8 20.34 3.50 46.8 67.6 31.0 44.8 2.5 4.5 76.00 59.60
4 S$-2688 19.46 4.37 44.6 68.4 29.6 43.3 2.9 4.7 76.20 59.60
5 S$-3021 18.59 5.46 46.9 62.2 29.5 40.9 2.3 3.9 69.20 61.20
6. UP0O-13 21.00 7.43 44.7 69.5 26.9 44.0 3.7 4.1 75.60 61.20
7. UP0O-92 19.25 4.81 48.2 69.7 27.8 43.6 4.1 4.6 71.60 59.80
8. UP0-94 22.75 5.68 41.9 83.9 24.1 45.0 2.4 5.0 75.60 52.20
9. UPO-160 17.27 6.56 41.7 71.3 27.6 47.2 2.6 5.6 75.80 57.00
10. PO-4 18.15 5.03 46.5 68.7 31.4 44.6 2.7 4.6 76.60 64.00
11. HPO-7-B-3 18.81 5.25 49.1 72.7 30.1 43.9 2.8 5.7 69.20 57.60
12, Seira 12.47 4.15 43.9 68.2 30.0 41.2 2.7 4.1 79.20 57.20
13. Chauri Patti 16.62 5.03 48.0 72.2 31.1 40.9 2.3 4.4 73.80 58.80
14, Palampur-1 18.59 3.71 44.5 70.2 27.7 41.9 3.1 4.6 76.80 56.40
15. Kent 14.65 3.93 48.4 82.3 30.2 44.9 2.6 6.3 75.40 51.20

174



Table 2. Crude protein and digestible dry matter yields (q/ha) of oat varieties.

9T

Sr. Varieties CP Yield (q/ha) DDM Yield (q/ha)

No. 1st cut 2nd cut Total R 1st cut 2nd cut Total R
1. 0S8-6 1.00 5.65 6.65 3 3.82 67.80 71.62 2
2. 0S8-7 1.21 4.32 5.53 5 4.15 51.40 55.55 4
3. 0s-8 1.03 2.63 3.66 11 3.84 40.80 48.64 6
4. S-2688 1.12 3.09 4.21 8 4.39 42.20 46.59 8
5. §-3021 0.61 3.63 4.24 7 2.27 40.69 42.96 9
6. UPO-13 0.69 3.95 4.64 6 2.50 32.55 35.05 15
7. UP0-92 0.53 3.11 3.64 12 1.98 38.68 40.66 11
8. UPO-94% 0.37 5.38 5.75 4 1.25 49.46 50.71 5
9. UPO-160 0.47 6.52 6.99 1 2.05 56.62 58.67 3

10. PO-4 0.62 3.54 4.16 9 2.61 45.00 47.61 7

11. HPO 7-B-3 0.61 3.33 3.94 10 2.25 36.53 1.38.78 12

12. Seira 0.53 2.51 3.04 14 3.35 34.65 38.00 13

13. Chauri Patti 0.83 6.01 6.84 2 3.67 70.30 73.97 1

14. Palampur-1 0.84 2.57 3.41 13 3.49 39.02 42,51 10

15. Kent 0.51 2.51 3.02 15 2.63 32.78 35.41 14
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ASSESSMENT OF FODDER PRODUCTION POTENTIAL OF 38
NEWLY BRED STRAINS OF FORAGE OATS

D. S. Jatasra, B. S. Jhorar, R. P. Singh and K. R. Solanki
Department of Plant Breeding,
Haryana Agricultural University,
Hissar-125004, India

Oats (Avena sativa L.) is an important cereal forage that can provide
good fodder even under water stress and poor management conditioms.
Being rich in protein, it plays an important role in human diet and animal
feed. 1In India, oats aremainly grown as green fodder for animals, and
systematic research efforts toward genetic improvement of this hitherto
neglected forage have been intensified only recently. In the present
communication, fodder production potential of newly bred strains of forage
oats tested for two years is being reported.

In all, 38 promising strains of forage oats were tested in re-
plicated field trials for green fodder and dry matter yields, separately
under single cut as well as two-cut crop conditions during 1980-81 and
1981-82. For the sake of brevity the ten best strains were selected
from these 38 strains, each for single cut and multicut conditions; data:
are presented in Tables 1 and 2, respectively.

The green fodder yield (Table 1) ranged from 606.0 to 746.0 q/ha
and 714.0 to 814.0 q/ha during 1980-81 and 1981-82, respectively. 1In
the case of dry matter yield, the range was 114.0 to 166.4 q/ha and 141.7
to 176.2 q/ha during 1980-81 and 1981~-82, respectively. For green fodder
yield, 0S-113, 0S-110 and 0S-96 were better than our newly released
standard check variety 0S 6. Further, 0S-100, 0S-107, 0S-87 and 0S-113
yielded more dry matter than OS 6. The relative ranking of strains
varied during the two years, indicating presence of G x E interactions.
However, 0S-113 for green forage and 0S-100 for dry matter yield maintained
their superiority during both the years.

To increase the availability of green fodder for a longer time,
emphasis has been laid on breeding cultivars having good regeneration
capacity so that two cuts can be obtained from the same planting.
Therefore, all the 38 strains were also tested under two-cut conditions.
The total green and dry matter yields from two cuts for two years along
with their average productivity and ranking are detailed in Table 2.
Perusal of the data revealed that 0S-86 showed the highest green fodder
(843.0 q/ha) as well as dry matter (163.6 q/ha) yields. For green forage,
0S-85 and 0S-96 were the next best but for dry matter yields they ranked
Sth and 6th, respectively. These strains were better in productivity
than the recently released standard variety 0S 7. Moreover, they were
very leafy indicating better palatability and higher quality of their
herbage. It became evident from the ranking patterns for green fodder
and dry matter yields that dry matter percentage varied considerably
in different strains.
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A critical examination of data in Tables 1 and 2 indicated that three
varieties viz., 0S~86, 05-87 and 0S-96 were among the best ten strains
under both single cut as well as multicut crop conditions. Thus, these
strains established their superiority for both one-cut and two-cut
management conditions.

It may now be concluded that strains 0S-113 and 0S-86 have exhibited
highest forage production potential under single cut and multicut crop
management conditions, respectively. Further, the forage production
potential of these promising strains was almost double that of the old
standard cultivars under cultivation. After extensively testing in
advanced breeding trials and also at the farmers fields if they maintain
their present level of productivity, the release of these strains for
general cultivation is expected to increase the forage production to a

great extent. We also have good genetic material in the pipeline to
meet our breeding objectives.



Table 1. Performance of the ten best strains (single cut) of oats.

Sr. Genotype Green fodder yield (gq/ha) Dry matter yield (q/ha)

No. 1980-81 1981-82 Mean R 1980 1981 Mean
1. 05-86 680.0 714.0 697.0 6 156.4 142.8 149.6
2. 0s-87 620.0 734.0 677.0 10 136.4 176.2 156.3
3. 0S-93 640.0 794.0 717.0 5 140.8 142.9 141.9
4. 0S-96 660.0 814.0 737.0 3 145.2 146.5 145.9
5. 0S-100 606.0 774.0 690.0 9 145.6 170.3 158.0
6. 0S-101 632.0 754.0 693.0 7 114.0 158.3 136.2
7. 0S-107 640.0 746.0 693.0 7 166.4 149.2 157.8
8. 05-100 732.0 746.0 739.0 2 143.0 141.7 142.4
9. 0S-113 746.0 814.0 780.0 1 141.8 162.8 152.3
10. 0S 6 700.0 746.0 723.0 4 147.0 156.7 151.9

62



Table 2. Performance of the ten best strains (two cut) of oats.

Sr. Genotype Green fodder yield (q/ha) Dry matter yield (q/ha)

No. 1980-81 1981-82 Mean R 1980-81 1981-82 Mean R
1. 0S-85 986.0 646.0 816.0 2 186.8 130.7 158.8 5
2. 0s5-86 896.0 700.0 843.0 1 189.4 137.8 163.6 1
3. 05-87 820.0 708.0 764.0 7 161.8 143.4 152.6 8
4, 0s-89 818.0 700.0 759.0 8 163.6 131.2 147.4 10
5. 0S-90 826.0 686.0 756.0 9 176.6 130.4 153.5 7
6. 0S-96 884.0 740.0 812.0 3 170.2 139.6 154.9 6
7. 6S—108 866.0 714.0 790.0 5 165.6 134.6 150.1 9
8. 0s 7 906.0 708.0 807.0 4 180.4 142.7 161.6 2
9. Kent 866.0 674.0 770.0 6 193.2 128.4 160.8 3
10. FOS 1/29 906.0 634.0 770.0 6 191.8 126.8 159.3 4

o¢
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PROMISING OATS GENETIC MATERIAL

D. S. Jatasra, R. S. Paroda, B. S. Jhorar and R. P. Singh
Department of Plant Breeding
Haryana Agricultural University,
Hissar-125004, India

Oats (Avena sativa L.), which occupies a significant place among the
eight most important cereals of the world, is used for human consumption
in addition to feed and fodder for animals. This crop is of relatively
recent introduction in India and is exclusively grown for fodder. 1In
northern India, especially for areas having restricted water supply,
oats is the only reliable winter cereal forage. It is now gaining
popularity among farmers mainly because of its multicut behavior and
also due to the fact that it gives the highest green fodder yield per
unit area per unit time with minimum irrigation. India is now strengthening
its dairy industry and thus forage oats is certainly to play a significant
role in the realization of the "White Revolution" in this country.

At this university, breeding work on genetic improvement in oats was
initiated during the late 1970's. As a result of intensive research work
on various aspects, three high yielding and nutritionally rich cultivars
(HFO 114, 0S6, 0S7) with multicut behaviour were released for general
cultivation. Now, oat genetic material has been diversified for various
economic traits through the germplasm collection and hybridization
program. Promising genotypes and their hybrids having good combining
ability and stability over a range of environments have been identified
by multilocation testing for different attributes.

Good general combiners as well as stable parents and also promising
crosses are presented in Table 1. For green fodder (GF) yield, 0S 6,
0S-9, 0S-15, 05-54 and 0S-77 were found to possess phenotypic stability
over a range of environments. It is interesting to observe that 0S 6
and 0S-54 exhibited stability for yield and most yield components
were also good general combiners for green fodder yield. Similarly, for
dry matter (DM) yield, good general combining strains with wider adapt-
ability were also selected. It may be mentioned here that 0S-54 was
a good general combiner as well as stable for both GF and DN yields.
These strains are now being utilized in the crossing programs aimed
at developing high yielding and stable genotypes.

Promising hybrids having good combining ability and stability for
forage yield and quality attributes were also identified (Table 1),
which are now in the advanced generations of our breeding stock. These
crosses have also been used for making multiple crosses to mop up the
desirable genes and promising segregants will be selected. Exploitation
of these genotypes for their specific desirable traits is expected to
result in further advancement in terms of both genetic improvement as
well as economic gain for this important winter cereal. Promising strains
and hybrids with high protein content and better digestibility were also
selected for use in oat breeding programs for evolving nutritionally
superior, high yielding cultivars along with stability of production.



Table 1.

Promising strains and hybrids of forage oats.
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Character

Good Combiners

Strains

Hybrids

Stable Genotypes

Strains

Hybrids

Green fodder
yvield

Dry matter
yield

Number of tillers
per plant

Number of leaves
Plant height
Days to 50%
flowering

Dry leaf

weight

Dry stem

weight

Protein

I.V.D.M.D.

0s 6, 0S 9, 0S 15,
0S 54, 0S 64, HFO
114

0S 54, Weston-11,
3021, HFO 114

0S 54, 3021
HFO- 114

3021, 0OS 54

3021

0S 6, 0S 7, HFO 114,

0S 54, 3021, HFO
114

0s 6, 0S 54, 3021
HFO 114

3021, Weston-11

Kent, 08-77

0X 84 x 0S 8,
3021 x HFO 114

0S 84 x 0S 8, 3021 x
HFO 114

0S 84 x 0S 8, 0S 163 x
0S 54, HFO 114 x K 4263
F.G. x HFO 114

HFO 114 x 0S 136, 0S 163
x 0S 54

Kent x 0S 7

Kent x 0S 196,
Kent x 0S 7

HFO 114 x 0S 136, 0S 163
x 0S 54, F.G. x HFO 114,
Kent x 0S 7, Kent x K 4263

3021 x HFO 114, 0OS 84 x
0S 8

2688 x Kent, Flamings
gold x Weston-11, 0S 77
x Weston-11

0S-77 x Flamings gold,
Flamings gold x 2688,
2688 x Weston-11

0s 5, 0Ss 6, 0S 7,
0s 8, 0s 9, 0S 54,
0s 77

0s 5, 08 6, 0S 7,
0S 8, 0S5 9, 0S 54,
0S 77, 2688

0s 5, 0S 6, 0S8 7,
0S 8, 0S 9, 0S 54,
0S 77, 2688, Kent
2688

0s 6, 0S 7, 0S 8,
0S 9, 0S 54
Weston-11

0Ss 5, 0S 6, 0S 8
0S 9, 0S 54

0s 5, 0S 6, 0S 8
0S 54

0S 6, 0S 8, 0S 54,
0S8-77, Weston-11

0sS 5, 0S 6, 0S 8,
0Ss 9, 0S 54, 0S 77,
2688

0S 7 x Kent, 0S8 77 x
Flamings gold,

0S 7 x Kent,

0X-77 x Flamings gold

2688 x Weston-11

3021 x Weston-11
0S 7 x Kent, 0S 77 x
F.G.

0S 7 x 0S-77, 3021 x
Kent

2688 x Weston-11, 0S 7

x 2688

0s 77 x F.G., 2688 x
Weston-11
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PERFORMANCE OF F7 AND F8 PROGENIES FOR GREEN FORAGE AND

DRY MATTER YIELDS IN OATS

S. N. Mishra, J. S. Verma, Rajendra Prasad, and R. Rastogi
Department of Plant Breeding, G.B. Pant University of
Agr. & Tech., Pantnagar 263145, UP, India

There has been a significant increase in the area sown to oats in
India during the last decade and thus also of the role of the crop in
Indian Agriculture. Oats, in India, are primarily grown for green forage,
hay or feed for livestock. With the development of an intensive livestock
industry in the country the oat crop is playing a progressively more
significant role and is attracting the attention of oat breeders on one
hand and of crop management and livestock specialists on the other.
Planned efforts toward developing improved oat varieties for forage and
seed production at this university led to the development of a chain of
high performing lines/varieties for cultivation. The oat breeding
program at this university continues to develop high yielding cultivars
with better nutritive value and adaptive to low management inputs under
diverse agro-climatic regions of the country.

Twenty-nine progenies in the F, generation of adapted x unadapted
and unadapted x unadapted cultivar crosses with three check cultivars
('Kent', 'UP094', and 'UP0160') and 33 progenies in F, generation of
adapted x unadapted cultivar crosses with the check cultivar 'Kent' were
evaluated separately in 3 replicate randomized complete block design in
1980-1981. The entries were evaluated for green forage yield (t/ha),
dry matter yield (t/ha), and days to 75% heading in both the trials.

Both the trials showed significant differences for the traits studied.

The results of the superior progenies and the most adapted check cultivar,
'Kent', are given in Table 1. Going through the pedigrees of the progenies
tested it appeared the the two-parent cross combinations showed less
superiority than the three- and multiple-parent cross combinations in the
F7 progeny trial. More than 5 tons/ha of superiority was observed in 11
progenies for GFY and more than 1 ton/ha in DMY. The highest yielding
progeny (83.3 t/ha GFY and 16.7 t/ha DMY) came from the multiple-parent
cross combination. Of the F_, progenies of all two-parent crosses
evaluated, again 11 progenies exceeded the most adapted check cultivar
'Kent' by more than 2 tons/ha of GFY and DMY both. The highest yielding
progeny (86.7 t/ha GFY and 19.3 t/ha DMY came from the cross 'Orbit' x
'Kent'. However, both F; and Fg progenies took 12 to 15 days more in
days to 75% heading than the check cultivar 'Kent'. This enhanced
duration may help in supplying green forage over an extended period during
the summer season when green forage becomes progressively scarcer. It
was also of interest to note that the high yielding progenies were
derivatives of adapted x unadapted cross combinations. It was also noted
that these three traits were highly significantly correlated with each
other. The study, therefore, signifies the importance of multiple-parent
participation as compared to two-parent combinations in the development

of high yielding genotypes. It also signifies the importance of crossing
between adapted x unadapted cultivars.



Table 1. Performance of superior F7 and Fg progenies for
days to 75% heading (DH), green forage yield (GFY),
and drymatter yield (DMY) at Pantnagar, UP, india.

Progenyél DH GFY (t/ha) DMY (t /ha)
F7.
0X 76-6-6-2 100 75.5 16.1
-6~-9-2 97 80.0 16.4
0X189-1-4-1 95 73.3 15.4
-1-22-1 , 91 71.1 12.6
-3-4-1 109 73.3 16.0
-7-10-2 95 71.1 14.6
-10-2-1 96 75.6 16.7
-11-6-1 101 73.3 11.5
-17-29-1 103 75.6 13.8
-12-29-2 101 82.3 15.0
-23-6-2 101 73.3 12.9
Kent (check) 84 64.4 10.3
F8.
0X8-19-3 122 91.1 17.2
~44-4 99 80.0 14.0
-44-13 108 77.7 14.2
0X12-10-4 105 82.2 15.5
-10-10 105 80.0 19.3
-10-13 104 84.4 19.0
-11-11 94 75.6 15.9
-13-2 93 75.6 16.0
-16-9 101 77.7 13.1
-24-3 98 86.7 14.8
-2-1 101 82.1 17.1
Kent (check) 82 73.3 10.3
a/0X 76 = (Portal-Kent)Rapida

" 0X189 [ (Kent-Rapida) (Orbit-Kent) ]Indio
0X8 = Portal-Kent, 0X12 - Orbit-Kent
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HYBRID VIGOR FOR CERTAIN TRAITS IN A. SATIVA X
A. STERILIS CROSSES

S. N. Mishra, J. S. Verma, R. Rastogi, and Rajendra Prasad
Department of Plant Breeding, G.B. Pant University of
Agr. & Tech., Pantnagar 263145, UP, India

The discovery of high groat % and disease resistance in A. sterilis
L. (2n=6x-42) lines by Murphy et al. (1967), and their later extensive use
in oat breeding, especially by K. J. Frey of Iowa State University,
stimulated many others to use genes from this wild relative in the
improvement of the cultivated type.

Avena sterilis L. (wild red oat) lines (CI 8077, PI 292549,
PI 292561, PI 295909, and PI 295932) obtained through the courtesy
of Dr. R. A. Forsberg of the University of Wisconsin, Madison, USA
were evaluated for their total plant morphology and seed characteristics
at the G.B. Pant University of Agr. & Tech., Pantnagar, India in the
recombination nursery along with certain selected A. sativa cultivars
of exotic origin. Some of the important traits, among others, for the
forage type oats are plant height, leaf length and width, tiller number,
and heading date. Some of the above lines of A. sterilis showed promise
in some of these traits and, therefore, were crossed onto certain selected
cultivated types in the year 1978-79. The only difficulty observed for
the sterilis accessions was that of the deciduous nature of the mature
spikelets causing difficulty in the collection of the seed. Moreover,
the lemmas were very hairy with big awns and poor threshability.

The parents and their F_ s were planted in 2m long rows spaced 50cm
apart in the F, nursery in l§79—80 for further observation and multipli-
cation. Plant height (cm), leaf length (cm), leaf width (cm), tiller
number, and days to 75% heading were measured on the parents and their
F, hybrids. Heterosis (F, superiority over the mid-parent) and heterobeltiosis
(%l superiority over the %etter parent) were estimated for quantifying the
first generation heterozygote superiority in these interspecific hybrids.
The results are summarized in Table 1.

Among the 16 F.s studied, 13/16 showed earlier behavior with respect
to the midparent ané 10/16 showed earlier behavior with respect to the
earlier parent for days to 75% heading. The combination 'Swan' x PI
295932 was the earliest. For plant height, 10/16 crosses exceeded the
mid parent value and 7/16 exceeded the tallest parent. Maximum height
was observed in the cross 'Orbit' x CI 8077' and was followed by 'Portal'
x 'CI 8077'. Almost all the F,s, excepting a few, showed increases in
leaf length and leaf width. Leaf length was maximum in 'Portal' x
'CI 8077' followed by 'Wright' x 'CI 8077'. Leaf width was maximum in the
cross 'WA 1470' x 'PI 295932' and it was followed by 'Portal' x 'CI 8077'.
Several other F.s, such as 'Orbit' x 'CI 8077', 'Swan' x 'PI 295932' and
'D1336' x PI 29%932' also showed significant increases in leaf width over
the better parent. Number of plants was greatly increased in these
interspecific hybrids. There was about 7-110% increase in heterosis and
1.3-95.9% increase in heterobeltiosis. Maximum increase in tiller number
was noted in the cross 'D 1336' x 'PI 295932' followed by 'WA 1470' x
'PI 295932', and 'Forward' x 'CI 8077'. It therefore, appeared that the
sterilis lines 'CI 8077' and 'PI 295932' were important in contributing
toward improvement.



36

In general, the F. hybrids showed nondeciduous nature of spikelets,
and decrease in hairiness and awn length. The reproductive characteristics
of these interspecific hybrids indicated intermediate reaction with
respect to the parents.

The present endeavor to utilize sterilis genes thus indicated
their usefulness in obtaining certain heterotic effects in the sativa
x sterilis crosses. The segregating generations further indicated
certain very useful recombinants with a combination of such morphological

traits which when fixed will produce superior cultivars with increased
forage production.



Table 1. Heterosis and Heterobeltiosis for Certain Traits in Avena sativa x A. sterilis crosses.

Days to 75% Plant height Leaf length Leaf width No. of tiller/
Heading (cm) (cm) (cm) plant
Cross Hetero- Hetero- Hetero- Hetero- Hetero~ Hetero- Hetero- Hetero- Hetero- Hetero-
sis beltio- sis beltio-~ sis beltio- sis beltio- sis beltio~
sis sis sis sis sis
(%) (¢A)] (03] (%) (%) (04 (%) ) (%) (%)
Forward x CI 8077 -1.2 1.6 15.6 15.2 31.1 12.8 17.7 2.6 110.0 78.4
Holden x " 10.4 28.5 13.2 8.0 28.6 17.1 2.3 -7.8 57.0 1.03
Wright x " ~4.5 1.6 -3.4 -13.1 37.3 22.3 13.6 -2.3 98.0 63.9
Portal x " 9.2 9.2 41.6 23.2 58.0 45.7 68.9 52.0 -38.0 -61.5
Clintland 64 x " -9.4 -7.2 -3.1 -4,1 3.1 ~5.3 16.8 4.3 26.0 15.0
Orbit x " -10.9 -9.5 36.4 32.0 34.0 14.2 49.5 42.0 23.0 5.7
Cocker 72-27 x
PI 292549 -4.9 2.6 12.9 -1.3 8.6 1.3 13.0 6.6 9.4 3.6
Holden x PI 292561 -3.1 -0.8 20.3 9.0 9.1 7.5 12.5 10.7 49.3 31.1
Menominee x " -3.3 -3.2 5.2 1.9 15.0 13.5 2.2 -12.1 63.5 45.3
Lang x PI 295932 3.3 6.8 -9.2 ~16.0 7.0 9.0 -1.6 0.0 -22.7 -30.3
Nodaway x " -5.9 =4.2 7.8 -2.3 4.0 2.8 10.9 10.9 7.0 1.3
Swan x " -18.7 -16.9 10.3 -11.6 14.0 6.6 53.3 40.0 33.3 30.8
Montezuma X " -13.1 -2.0 -1.2 -18.8 24.4 18.8 24.4 12.0 59.1 33.2
WA 1470 x PI 295932 -10.8 -2.9 -10.8 -11.2 61.7 33.7 68.2 60.8 153.2 87.0
D 1336 x " -6.3 -2.8 -1.4 -14.1 21.1 16.3 32.0 28.9 108.6 95.9
Burt x PI 292509 =5.3 =2.5 15.9 14.3 22.9 18.2 1.7 -8.1 11.2 -3.7

LE
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PERFORMANCE OF BIP, DII, AND DIRECT DESCENT PROGENIES IN OATS

S. N. Mishra, J. S. Verma, Rajendra Prasad, and R. Rastogi
Department of Plant Breeding, G.B. Pant University of
Agr. & Tech., Pantnagar 263145, UP, India

In order to minimize undesirable linkage effects, the use of
populations derived by mating the F, individuals of a cross has been
advocated in the self-pollinated crops. Presumably, recombination would
occur at a high rate and the resulting populations may provide a wider
spectrum of variability. The following three types of progenies were
developed from the F, generation of crosses 'Portal' x 'Orbit', 'Bingham'’
x "Rapida' and 'Kent' x 'Indio'.

1. Bip progenies - by mating selected F2 plants in pairs,

2. DII progenies - by mating selected F, plants in all possible
combinations, usual%y taking a set of 4.

3. Direct Descent progenies - the selfed progenies of the best
selected F2 plants.

These three types of progenies were evaluated after 5 generations of
self-pollination and pedigree selection was used as a breeding procedure.
A trial of such progenies was laid out in a randomized complete block
design in two replicates., Each progeny was planted in a 3m x 1.25m
plot. Observations were recorded on plant height (ecm), days to 75%
heading, and green forage yield (t/ha). A summary result is presented
in Table 1.

The performance of the two types of progenies developed by intermating
the F2 plants was superior to the direct descent progenies in all the
three crosses. However, the cross 'Kent' x 'Indio', of adapted x unadapted
cultivars, showed better results in terms of green forage yield than the
crosses 'Portal' x 'Orbit' and "Bingham' x 'Rapida' of the unadapted x
unadapted cultivars. The results also indicated differences among the
two types of progenies developed by intermating of the F, plants, i.e.,
bips and DIIs. These two types of progenies showed differential response
in different crosses. The bip progenies showed better response in
comparison to the DII progenies in the cross 'Bingham' x 'Rapida'. But
it was just the reverse in the case of the cross 'Kent' x 'Indio' where
the DIIs were better than the bips. The progenies also showed superiority
in plant height, which is considered as a desirable trait in forage oats.
The number of days to heading was not affected much and this may be
because of the intermating of the phenotypically similar individuals with
the same date of heading.

The study demonstrated the practical utility of progenies developed
by intermating selected F2 phenotypes. The superiority of such progenies
over the direct descent progenies may be due to breakage of some undesirable
linkage blocks which restricted the occurrence of such new combinations in
the direct descent group of progenies.
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Table 1. Performance of bip, DII, and Direct Descent progenies

in oats.
Pedigree* Plant height Days to 75% Green forage
(cm) heading yield(t/ha)
0X37-11-1 150 125 72.0
-11-2 158 123 72.0
-15-1 137 122 69.4
0X37 (bip)-4 159 127 74.7
-6 156 124 76.0
-8 167 130 80.9
0X63-3-1 143 127 55.2
0X63(bip)-4 144 121 70.7
-6 149 120 73.4
-9 158 120 76.0
: -11 147 128 74.7
0X63(DII)-3 148 125 69.4
-6 142 121 62.2
~14 142 119 61.4
0X68-3-2 157 116 57.4
-36-2 155 ' 115 58.2
-57-1 136 123 57.4
0X68 (bip) -7 153 122 70.7
-8 136 121 69.9
-9 156 121 69.4
=10 151 114 69.6
0X68(DII)-11 132 123 68.8
-20 161 116 76.0
-21 141 117 69.4
-31 145 117 80.9
Group means:
0X37(bip) progenies 161 127 77.2
Direct Descent prog. 148 123 71.1
0X63 (bip) progenies 150 122 73.7
0X63 (DII) progenies 144 122 64.3
Direct Descent prog. 143 127 55.2
0X68 (bip) progenies 151 120 69.9
0X68 (DII) progenies 150 118 73.7
Direct Descent prog. 145 118 57.6

*%0X37 = Portal x Orbit, 0X63 = Bingham x Rapida, 0X68 = Kent x Indio
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OAT IMPROVEMENT IN SOUTH AFRICA

R. A. Kilpatrick and K. W, Pakendorf
Small Grain Centre,
Bethlehem, South Africa

The oat improvement program in South Africa during 1982 involved
selections and cultivars planted at two periods during the year.

The first planting was made on March 10 for dryland conditions. Plots
were fertilized prior to planting with 50 kg N/ha and 16 kg P/ha and
irrigated after planting. These plots consisted of 400 selections for
forage and frost evaluation. An observation nursery consisted of 341
selections. A replicated yield study, involving 50 cultivars and selectionms,
was made for forage evaluation. The international oat rust nursery
(IORN) was planted for disease evaluation. The materials in the forage
evaluation trials were planted in 3 row plots, 5 m in length. One row
was cut once, the second row was cut twice while the third row was left
uncut. Plants were cut seven weeks after planting and again three weeks
later. Forage samples were analyzed for protein content. Regrowth of
plants was evaluated 20 days after cutting. Evaluation of frost damage
was made on June 30. The IORN was inoculated with virulent cultures of
Puccinia graminis avenae collected near the Centre in 1981. Cultures
were avirulent on Pg 13, Pg 16 and Pg a.

The July planting was a duplicate test of the forage evaluation, yield
study and international oat rust nursery. In addition, 236 lines were
planted for the germplasm collection and 340 selections were from the
Quaker Oat Nursery. All selections were grown under irrigated conditions
as needed during the season following planting. The check plots (Perdeberg
or Florida 500) in the forage evaluation study were inoculated with the
same cultures as used in the March planting. Stem rust readings were
recorded in late December. The July planting provided material for
recording flowering but not for frost evaluation. Additional notes were
recorded on the nurseries for stand, forage potential, plant type and awn
character. A rating system of 1 = good or awned to 9 = poor or awnless
was used for all characters, except plant type (1 = prostrate, 2 =
intermediate and 3 = upright). Values were summed for all characters
(possible total value of 63) to obtain a low index value for selecting
encouraging materials for 1983.

Frost damage occurred throughout the nurseries. None of the 1,000
plus selections were immune, although several selections looked encouraging.
The most promising included: Ajax, Coker 234, Cortex, CI 6912, Dal,

DLM 3, E 176, Heros, H 547, H 548, Lyon, Mesquite, MN 759101, Otee, Pennal
Perdeberg (Florida 500), Santon Strain, Sel DL, TAM-0-301 and TAM-0-312.
Other selections from Coker, Florida, Illinois, Iowa, Minnesota and
Wisconsin looked promising for further testing in 1983.
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Frost damage occurs in early fall planted (February-March) cereals.
Injury occurs from May to September. During 1981 and 1982 some oat
selections were damaged so severely that plants died. Regrowth of others
was slow but plants eventually recovered.

An analysis of the weather data for Bethlehem shows that the average
maximum temperatures for May through September varied from 15.5° C to
19.8°C while the average minimum for this period varied from -3.7°
to 6.4° C. June, July and August were the coldest months. In 1981,
the number of days recording zero or below for May through October were
9, 22, 26, 14,8 and 3.

Temperatures of 12, 28, 25, 18, 0 and 0 were recorded for the same
period in 1982. Further analysis of the daily conditions reveal that the
greatest day/night differential for a single day in 1981 and 1982 were
as follows:

Month Maximum Differential
1981 1982
April 20.6°C 20.2°C
May 20.1°C 22.0°C
June 23.4°C 25.1°C
July 23.2°C 24.0°C
August 25.4°C 25.1°C
September 26.0°C 22.3°C
October 26.4°C 20.8°C

Low temperatures occur at Behtlehem during the nights of late April
to October. However, day time temperatures are apparently high enough to
break winter dormancy activating spring growth. When this happens
temperatures of -2°C or below apparently result in frost damage. The
variation that occurs in parts of South Africa explains why frost damage
is so common and emphasizes the need for frost tolerance in oat selections
grown in South Africa.

Studies involving forage yield and regrowth potential were made on 400
lines. Cutting one row at a time resulted in poor regrowth and reduced
forage and seed yield (an average of 297 of seed yield from non-cut plots).
The seed yield of 2-cuts averaged 11% of the non-cut plots. Forage yields
were comparable in reduction. Regrowth following the l-cut was better
than on plants after 2-cuts.

As can be expected forage yields (Table 1) were higher on irrigated
plots than on non-irrigated plots. The average yield for 50 selections
was 5.46 t/ha vs. 1.98 ton/ha for dryland conditions. The highest yield
for a single cut was in TAM-0-312 and Rodney grown under irrigated
conditions. Under dryland farming the maximum yield was 2.91 t/ha (CI 7086).
Some selections showed marked increases in yield under irrigation
(Chilocco, Big Mac, CI 8163, TAM-0-301, Florida 500 (Perdeberg), MN 65B
1989, DIM 3, Tex 46-44-401, AB 110 and CI 6912). Under dryland conditions
the second cut of replication 1 was far less than the yield of the first
cut. The first cut of replication 2 was less than expected. Apparently
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dry conditions decreased the weight of leaves and stems. By contrast,
yields of the second cut of replication 1 was higher than that of the
first cut. The yield of the first cut of replication 2 was, in some
cases, more than double the total of the 2-cut plots.

Protein values were highest in plants grown under dryland conditions.
The range of values for the first cut was 19.2% to 27.1%, averaging 23.5%.
Under irrigated conditions the range was 3.0% to 24.87%, averaging 18.9%.
The wvalue for the second cut, dryland conditions, ranged from 9.1% to
15.9%, averaging 12.1%. Values for irrigated plants ranged from 6.87%
to 17.0%, averaging 9.9%. Protein values of delayed cut for dryland
plants ranged from 7.7% to 14.6%, averaging 11.0% while values for irrigated
plants were 8.4%7 to 18.3%Z, averaging 12.4%. The difference in values for
1 and 2 cuts is apparently due to greater leaf tissue while the second
cut contains a greater percentage of stem tissue.

The following table shows a breakdown of selecting for different
characters from the different nurseries. Many selections were outstanding
for two or three characters. These will be used in the winter crossing
program in the greenhouse in 1983.

Number of oat selections made for different characters from different
nurseries in 1982.

Characters Multiple
Nursery Frost Forage Stem rust Low index two three
Forage 4 25 1 2 19 2
Observation 6 3 31 17 2
Quaker 1562/
TORN 5 31

Yield 6 24

E/Stem rust was the primary character but many selections were outstanding
for forage and regrowth.

The primary oat diseases in South Africa in 1983 were stem and crown
rust, although dry weather prevented their development. Isolated fields
throughout the country had trace amounts of one or both diseases but no
damage resulted. Early in the season bacterial and halo blights were
observed but soon disappeared as hot weather continued.
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Table 1. Total yield (dry wt t/ha) of March (dryland) and July
(irrigated) plantings for selected oat cultivars.

Date of planting
Cultivar March July
2 cuts, rep 1l 1 cut, rep 2 2 cuts, rep 1 1 cut, rep 2

Witteberg 1.78 1.20 5.70 6.64
Chilocco 1.61 0.37 5.44 8.70
Mesquite 2.35 0.60 4,76 7.05
Coker 234 2.08 0.54 4.07 8.65
Coker 76-20 2.15 0.60 4.37 8.40
NY 5977-6-44 2.22 0.74 5.24 10.09
NY 5279-59 2.00 1.54 4,29 8.48
IL 73-2186 2.47 0.91 4,26 9.24
Lang 2.53 0.91 5.27 10.70
Aurora 13 2.20 1.02 4.56 7.24
Aurora 22 2.46 0.85 4.79 6.74
CI 8163 1.50 0.43 4,89 10.07
NY 6640-37 2.42 0.67 4,71 7.96
Orbit 2.33 0.71 6.19 9.98
Stout 2.21 0.91 6.65 8.78
Fla 64-377 2,03 0.85 7.32 7.21
DIM 3 2.02 0.57 7.81 8.73
CI 7169 2.24 0.89 5.29 7.50
Jasiri 2.02 0.98 5.23 6.45
Cortex 1.77 0.58 5.45 7.21
TAM-0-312 2.42 0.31 5.36 11.46
NEBR 521710 2.45 1.02 6.67 8.82
CI 7166 2.56 0.84 6.01 8.26
AB 110 2.11 0.98 6.74 8.05
CI 7168 2.84 0.93 6.07 6.90
CI 7086 2.91 0.70 6.22 8.41
Rodney 2.18 0.78 6.18 10.53
Oneida 2.56 0.81 6.87 7.80
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USE OF EMBRYO CULTURE TO INCREASE THE NUMBER
OF GENERATIONS OF CROSSING PER YEAR

J. M. Leggett and Hugh Thomas,
Welsh Plant Breeding Station, Aberystwyth

With the use of embryo culture and supplementary lighting we have
been able to achieve three generations of crossing in one year. Crosses
are made in the greenhouse; supplementary lighting being provided during
the winter months. Approximately 18 days after fertilizations, immature
seeds are removed and surface sterilized in sodium hypochlorite solution
(7% w/v available chlorine) for about 2 minutes followed by several
washes with sterilized water. Embryos are then removed in a sterile
air cabinet and placed in tubes containing Gambourg B5 medium without
2,4D or kinetin. At this stage of development there is no dormancy
effect and the embryos develop into seedling with good root growth in
7 days. During the first few days the embryos on culture medium are
kept in a dark incubator until they have germinated and formed a
distinct coleoptile and primary root. The tubes are then transferred
to a growth chamber, or during spring/summer, when natural light is
sufficient to a laboratory bench near a window. Usually after 7 days
in the culture medium the seedlings are at the first leaf stage and can
be transferred into John Innes compost. A variation of this procedure
can also be used successfully to break the dormancy of recently harvested
mature grains. After surface sterilization as described previously the
grains are soaked for 12-24 hrs in sterilized water and the embryos
then removed and placed in tubes containing the culture medium, and grown
as indicated above.

Under optimum growing conditions and following this procedure the
seedlings are at the 3-4 leaf stage in the time it would have taken for
the seeds to mature had they been left on the plant. Generation time
is considerably reduced by using embryo culture and this enables us to
save 3-4 weeks at each generation and achieve up to 3 generations in
one year. Under the conditions in Aberystwyth we aim to complete the
final cross of the year before October, because even with supplementary
lighting in the greenhouse there are distinct sterility problems if
plants flower during the October-January period.
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PROPERTIES OF NEW OAT LINES

Aleksa Popovic and Dragoljub Maksimovic
Institute for Small Grains, Kragujevac, Yugoslavia

New high-yielding European varieties of oats were used as parental
varieties. Their characteristics were described in the OAT NEWSLETTER,
1980. Three years average yields were as follows:

Variety Average yield
1976-1978 tons/ha
1. Astor 5.8
2. Condor 5.6
3. Bento 6.0 ++
4. Marino 5.8
5. Mustang 5.3
6. Tarpan 5.6
7. Mg. 8023 5.8

All parental varieties have short straw and are resistant to lodging.
New crosses were made in 1976 using these varieties. F, to F, generations
were grown in spaced plantings. In F. the best lines were sown at normal
spacing in plots of 5 mz, without repiication. In this generation 26
lines were observed. The best %ines were selected in the F_ generation.
They were grown on plots of 5 m“ in 5 replications. Astor was used as a
check variety.

Table 1. Yield of F_. Generation Lines.

5
No. Combination No. of Lines Yield of grain
(n) from - to Average
tons/ha

1. Marino x Astor 2 5.5 - 5.7 5.6

2. Mustang x Astor 5 6.3 - 7.2 6.7 ++

3. Bento x Mg. 8023 8 5.0 - 6.5 5.9

4. Tarpan x Condor 11 5.2 - 6.3 5.9
Total: 26

Yield of F. lines varied from 5.0 - 7.2 tons/ha. The highest average
yield was from the cross Mustang x Astor, and ranged from 6.3 - 7.2
tons/ha, with an average for 5 lines of 6.7 tons/ha.
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Heading date, in different lines varied from June 1 to June 7.
Tarpan x Condor gave the earliest lines and Mustang x Astor, the latest
(Table 2).

Height of Lines, varied from 85 cm in the first cross to 112 cm.
in 2nd and 4th crosses. On the average, the shortest plants came from
Marino x Astor, with average plant height of 86.5 cm. Also of short
stature were lines from Tarpan x Condor. Average height was 97.5 cm.
Lines of the second and third crosses included some lines with taller
plants.

The frequency of lines in different plant height groups is as follows:

Height of plants

Range of 83 86 89 92 95 98 101 104 107 110
height 85 88 91 94 97 100 103 106 109 112
Frequency 1 2 - 4 3 3 3 5 1 4 = 26
Number of short,

medium and tall

lines 7 14 5 - 26

Lines are arranged according to height in three groups or classes.

First class with height of 83 - 94 cm had 7 lines,
Second class with height of 95 - 106 cm had 14 lines, and
Third class with height of 107-112 cm had 5 lines.

As the height of lines varied from 85 - 112 cm, it was easy to
select any desired phenotypes. Generally all lines were short or semi-

short in stature, and they are promising for intensive agriculture.

Table 2. Heading date and height of lines from certain crosses.

No. Parents Range of Range of height Mean
heading dates in cm in cm
1. Marino x Astor June 4-6 85 - 88 86.5 short
2. Mustang x Astor June 3-7 97 - 112 105.0 tall
3. Bento x Mg. 8023 June 2-6 96 - 110 103.2 tall
4, Tarpan x Condor June 1-6 92 - 112 97.5 short
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Yield of Lines, in the F6 generation varied from 4.7 to 5.7 tons/ha.

Table 3. Yield of F-6 generation lines.

No. Parents Number Yield of grain Mean
of lines from - to tons/ha
(n) tons/ha
1. Marino x Astor 2 5.0 - 5.7 5.4 ++

2, Mustang x Astor 5 4.9 - 5.3 5.1
3. Bento x Mg. 8023 1 - 5.1 5.1
4. Tarpan x Condor 3 4.7 - 5.5 5.1
Astor/check variety 5.5

In 1982 the summer was dry and the yields were a little lower than
the previous year. Line 288/13 was the highest yielder with 5.7 tons/ha.
This line originates from the cross Marino x Astor. Also, line 448/13
from the cross Tarpan x Condor yielded 5.5 tons/ha. Nine of the 11
lines tested had yields of 5.0 tons/ha. Considering the dry summer, this
yield is good.

Protein content varied from 11.7 to 14.4%.

Table 4. Protein content in the F-6 generation lines.

No. Parents Number of Protein content Mean
lines (n) from - to (%) %

1. Marino x Astor 2 13.5 - 13.9 13.7

2. Mustang x Astor 5 12.7 - 14.0 13.6

3. Bento x Mg. 8023 1 - 12.7 12.7

4. Tarpan x Condor 3 11.7 - 14.4 12.8

Astor /check variety 14.4 14.4

The highest protein content was in lines from Marino x Astor and
Mustang x Astor. Astor is very high in protein content and hybrids which
originate from this variety have high protein content.



48

Weight of 1000 kernels varied from 29.2 to 34.3 grams.

Table 5. Weight of 1000 kernels of F6 generation lines.

No. Parents Number of Weight of 1000 kernels Mean (g)
lines (n) from - to (g)
1. Marino x Astor 2 29.9 - 31.1 30.5
2. Mustang x Astor 5 31.7 - 34.4 33.0
3. Bento x Mg. 8023 1 - 32.2 32.2
4., Tarpan x Condor 3 29.2 -~ 34.3 31.8
Astor/check variety 30.9 30.9

On the average, all lines had higher weight of 1000 kernels than the
check variety Astor.

In conclusion, we can say that our lines are promising for yield and
kernel weight. The next step will be testing our best lines in State
Commission trials.
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ARKANSAS

F. C. Collins, J. P, Jones, A. Bassi, Jr.,
M. L. Fouts, and D. E. Longer

Production: Oat production in the state was low during the past season;
according to the Crop Reporting Service, Arkansas farmers planted 45,000 acres
and harvested 33,000 acres of oats which averaged 62 bu/A. Based on acreage
grown for certification, Bob, Nora, Coker 227, and Coker 716 were the most
widely grown varieties.

A small acreage of Walken was grown for seed purposes. Stem rust severely
damaged the variety; there were reports of farmers harvesting 25 bu/A from
fields of Walken which normally would have produced 100 + bu/A.

Diseases: Other than stem rust on Walken, diseases did not appear to limit
prodution in 1982. There were scattered incidents of barley yellow dwarf,
smut, downy mildew, and crown rust. Race 264B was the most prevalent crown
rust race identified during the 1982 season.

Personnel changes: J. P. Jones is on an assignment in Egypt. M. L. Fouts has

completed a M.S. degree and has accepted a breeding position with Rohm~Haas at
Marion, AR.
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Indiana

H. W. Ohm, F. L. Patterson (Breeding, Genetics), J. E. Foster (Entomology),
G. E. Shaner (Pathology), R. M. Lister (Virology), K. M. Day, and 0. W.
Luetkemeier (Variety Testing).

Production: The Indiana Crop and Livestock Reporting Service estimated
oats harvested for seed in Indiana in 1982 at 95,000 acres, up from 85,000
acres in 1981. Yields averaged 64 bu/A. Oat seeding was delayed due to
cold and wet conditions through mid April. Oat development remained about
a week behind normal until mid-June. Adequate rain and cool temperatures
helped produce good yields and good quality grain. Oat yields in our
nursery trials were high and test results were very meaningful.

Barley yellow dwarf virus (BYDV) was severe and widespread in our nurseries
and in Indiana. Crown rust was present in fields beginning at about flower-
ing, but did not develop into a severe epidemic. Losses due to crown rust
were mostly negligible.

Research: O0ats breeding research with emphasis on combining yield and
resistance to barley yellow dwarf virus (BYDV) was continued and much
progress was made.

In 1982 we initiated the practice of applying a 'normal' rate of fertilizer
N (70 1b/A) to two replicates of our yield tests and applying an additional
60 1b/A of N to the third and fourth replicates. P and K were ample. Many
Tines (particularly the tall, late lines in the Uniform Midseason Nursery)
lodged early and severely, and some yielded less in the high N plots com-
pared to the 'normal’' N plots. We plan to continue this practice for our
yield trials.

BYDV was severe and widespread in our nurseries and in Indiana. We trans-
planted hill plots of each yield entry into the field. The hills had been
infected with BYDV strain PAV or RPV, or were not infected (control).
Because of the severe contamination by natural infection in the field, we
were unable to make observations on specific strain X variety interactions,
but we did have a good test on relative variety resistance to BYDV. Because
of the natural infection we had to abandon David Beltenberger's thesis
research in 1982. We will repeat it in 1983.

We have completed the second cycle of intercrossing between a set of 8
winter oat Tines (sent to us by Dr. M. E. McDaniel, Texas) and 8 spring
oat Tines. We plan to intercross within the F; population twice more in
the greenhouse and then proceed with a recurrent selection scheme for
various agronomic characters, and resistance to BYDV and crown rust.
Intermating in oats has been 1imited compared to corn and wheat.

In the early 1970's, Noble represented the best Tevel of resistance to
BYDV and Stout had the best level of crown rust resistance in our program.
These are effective resistances even currently. However, we have made
much progress, particularly for BYDV resistance. Most of the lines in our
program today have a more effective level of BYDV resistance than Noble.
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We have used ELISA (enzyme-linked immunosorbent assay) to make accurate and
reproducible comparisons of the virus contents of cereal cultivars infected
with barley yellow dwarf virus and grown for 1 month after inoculation in
controlled conditions in growth chambers. Initial comparisons were of
symptomatically resistant (R) and sensitive (S) pairs of wheats (Abe, S;

and Elmo, R), oats (Clintland 64, S; and Porter, R), and barleys (California
Mariout, S; and CM 67, R), inoculated with a "PAV-type" isolate (i.e. non-
specifically transmitted by Rhopalosiphum padi and Sitobium avenae).

Differences in virus content followed symptomatic response in the barley

and oat pairs, though not in the wheats. In the barleys, the differences
were also consistent with the presence or absence of the Yd2 resistance

gene, and this was also true when comparisons were extended to other barleys.
However, different results were obtained with a vector-specific isolate of

BYDV ("RPV" - specifically transmitted by R. padi), indicating that resistances
are strain-specific.

The results obtained in growth chamber experiments were validated by experi-
ments carried out during an entire growing season with field-grown plants.
Thus, we have confirmed that results relevant to the field situation can

be obtained in growth chamber experiments taking 1 month. Moreover, the
comparisons under controlled conditions gave more uniform results and
required relatively few plants.

ELISA was also used to identify the strains of BYDV in 66 oat samples sent
to Purdue from 9 states. These isolates were predominantly of the "PAV"
type. We would be interested in receiving further samples during 1983.
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IOWA

K. J. Frey, M. D. Simons, R. K. Skrdla
L. J. Michel, G. A. Patrick

About one million acres of oats were harvested for grain in 1982,
with a production of ca 50 million bushels., Oats were sown late, and due to
cool temperatures throughout the early growing season, they grew tall. This
led to severe lodging late in the season, with resultant low test weights.
Crown rust was epidemic throughout central and north eastern Iowa, and many
oat fields were damaged severely by barley yellow dwarf virus. Oat production
in Towa in 1982 provided an excellent demonstration of the need for continued
emphasis on resistances to crown rust and barley yellow dwarf virus in oat
cultivars.

Several years ago, with grants from the ISU Graduate Dean's Office, the
Towa Committee for Agricultural Development, and International Harvester Com-
pany, a project was initiated at the Iowa station to determine the "Feasibility
of Oats as an oilseed crop." Most research on this project was conducted by
Dr. Ann Marie Thro. From the many facets of her study on oat oil, she found
that (a) alleles for high groat-oil content from Avena sativa andié. sterilis
were different and complimentary, (b) most gene action involved in the inheri-
tance of groat-oil percentage was additive, (c) there was little genotype x
environment interaction for groat-oil content, and (d) the heritability of groat-
0il content was sufficiently high that single plants could be used as selection
units for this trait. These results have caused us to establish a recurrent
selection program for high groat-oil content in cultivated oats. The population
for this breeding program was initiated from three-way matings that involved
single crosses among lines of A. sativa and A. sterilis with high-oil content
being mated to adapted Corn Belt cultivars. F.,'s from the three-way matings
were intercrossed several times before recurrent selection was begun. This
population is now in its third cycle of recurrent selection.

We have begun to upgrade the field plot and data handling machinery on the
oat project at Iowa State. First, a computing laboratory has been set up,
which, for most data sets, permits us to do our own data management and summary.
Hand-held computers permit us to enter data directly into the computer without
using field books for collecting data in the field or laboratory. The data-
collection computers can be connected to other ancillary equipment such as
automated scales and bar code readers. All hardware in the computing laboratory
is of Hewlitt-Packard brand. It is a first step in our movement toward complete
automatic data collection, management, and summary. Mr. Bill Beavis has been
appointed as a three-quarter time graduate assistant to manage the computing
laboratory.

Several changes have occurred in the ISU oat project personnel during 1982.
Ann Marie Thro, Karen Kuenzel, Dan Rodgers, Darrell Cox, and Jim Oard have
finished their Ph.D. degrees and have graduated. Dr. Thro is now a forage
breeder at Louisiana State University, Dr. Kuenzel is a rice breeder at the
University of Arkansas-Stutgart, Dr. Rodgers is a sorghum breeder at Kansas
State University, Dr. Cox is a winter wheat breeder at North Dakota State
University, and Dr. Oard is doing postdoc work in plant pathology at Iowa
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State. Larry Robertson, who received his Ph.D. degree on the oat project at
Iowa State in 1980, has completed a two~year postdoc at ICRISAT at Hyderabad,
India, where he worked on breeding of pearl millet. 1In fall, 1982, Larry
accepted a permanent position as the director of broad-bean research for
ICARDA, the international research center at Aleppo, Syria. New faces on
the small grain project are Luis Barrales from Chile, who is studying for

a Ph.D. degree, and Narimah md. Kairudin from Malaysia, who is studying for
an M.S. degree.
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MARYLAND

D.J. Sammons
University of Maryland

Maryland farmers harvested a total of 19,000 acres of oats in 1982,
slightly less than in 1981. Statewide, oat yields averaged 58 bu/A for a
total state harvest of 1.1 million bushels. Oats are a relatively minor
crop in Maryland, and the involvement of the small grain program with this
crop is limited to variety testing. Maryland is a transitional state for
oat production. There are risks in the production of both winter and spring
oats in the state. Winter oats are risky in most areas of the state except
on the Eastern Shore because of the danger of winter kill. Spring oats are
successful in the western region of the state if they are planted early
enough (March) to mature grain before the excessive heat of early summer.

The results of the 1982 Spring Oat Variety Trial for Maryland are
sumarized in the accompanying table. Yields in 1982 were not outstanding,
although test weights were good to excellent for most entries in theitest.
Temperatures in 1982 were cool through the early spring weeks. In late
April and much of May, a severe drought occurred, and the plots experienced
substantial water stress. This drought was followed by nearly three weeks
of rainy weather lasting until mid-June. This erratic weather pattern is
probably an explanation for the late head dates and the reduced yields
observed in 1982, Additional yield-limiting stress was imposed by a severe
infestation of cereal leaf beetle (Qulema melanopus). Diseases were
generally not a problem in 1982. The top yielding spring oat variety in
Maryland in 1982 was Lang.
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Performance of spring oats for several characteristics, Clarksville,
Maryland, 1982,

‘Yield . Percent Head Height

Entry Bu/A Bu.Wt. Lodging Date (in.)
Ogle 59.5 30 10 June 5 34
Garry 55.6 32 18 June 6 38
*Otee 56.7 32 12 June 4 35
Astro 58.6 28 0 June 12 33
Clintford 58.6 32 22 June 5 30
*Lang 72.8 28 3 June 2 33
Larry . 60.3 32 0 June 4 34
*Noble 65.6 36 18 June 6 33
Dal 72.4 34 10 June 13 38
Mariner 64.6 34 30 June 11 39
Jaycee 60.2 36 90 June 3 30
Clintland 60 64.2 32 13 June 8 35
PA 7836-6571 53.4 36 0 June 3 29
PA 7836-9925 59.6 36 0 June 4 26
PA 7967-11759 78.0 28 0 June 7 31
PA 7967-11690 65.1 32 0 June 8 34
PA 7967-11498 66.2 36 0 June 2 32
PA 7967-6689 66.3 36 3 June 7 31
PA 7967-11655 68.8 32 0 June 6 29
Conducted at: Forage Research Farm

Soil type: Manor Silt Loam

Date Planted: March 24, 1982

Date Harvested: July 21, 1982

Fertility: 40 1lbs. N/A, 60 1bs. PZOS/A, 60 1bs. KZO/A

*Recommended variety in Maryland.
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MINNESOTA
D.D. Stuthman, H.W. Rines, P.G. Rothman, and R.D. Wilcoxson

Production

Oat production in Minnesota exceeded 107 million bushels in 1982. Aecreages, both
planted and harvested, and yields were all higher than in 1981. The average yield (67
bu/A) was the second highest ever. The planting season was early in most of the
State and the growing season generally quite favorable. Bushel weights were
relatively reduced, however, due to a combination of high temperatures early in July

and relatively heavy infestations of yellow dwarf virus in some areas and erown rust
in others.

The favorable growth conditions in northwest Minnesota resulted in several record
yields in our variety trials at Crookston. One line averaged 166 bu/A over three
replications, eleven entries exceeded 150 bu/A, and the entire group of 40 entries
averaged 145 bu/A. Bushel weights were also quite high,

At St. Paul we had better than anticipated success using several hawks to control
birds in our plots. Based on this success, we plan to fly the hawks again starting
about when the oats and other small grains begin to head through the middle of July.
Details will be provided upon request.

Personnel

Jim Luby finished his Ph.D. program and is now employed in the Horticulture and
Landscape Architecture Department at Minnesota as a fruit breeder. His thesis
research indicated that Avena fatua can contribute useful germplasm to cultivated
oats. He was unable, however, to demonstrate a measurable relationship between
micronuclei frequency and levels of genetic recombination.

Mr. Nick Haugerud will soon join our program to pursue a Ph.D. He is currently
finishing a M.S. at North Dakota State. A little later Mr. Phillip Bregitzer will join

our project to begin work on his M.S. degree. He is currently finishing a B.S. program
at Iowa State.

Dr. Robert Wych, small grain physiologist, left the Department last fall to join
Pioneer Hi-Bred International, Inc. at Johnston, Iowa.
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MISSOURI

Dale Sechler, Paul Rowoth (Columbia),
Calvin Hoenschell (Mt. Vernon)

Production: Approximately 160,000 acres of oats were seeded in 1982 according
to the Crop Reporting Service. About 78,000 or 49% of the planted acreage was
harvested for grain. Sizeable acreages not harvested for grain are grown for
hay. The average yield of 41 bu/acre was 20% below the 51 bu/acre reported
for 1981. Continuing rains and cloudy conditions in May and June resulted in
excessive vegetative growth (and ultimately severe lodging) and widespread
damage from crown rust. Some oats were seeded rather late because of adverse
weather which also contributed to Tower yields.

Diseases: Crown rust was prevalent statewide, being enhanced in its spread by
the wet, humid weather conditions. A Helminthosporium leaf blotch also caused
some yield reduction in a few varieties. Barley Yellow Dwarf Virus was present
but the damage was usually not severe.

Varieties: Seed of the Bates, Lang, Otee and Noble varieties were certified in
1982 with 55% of the acreage being Otee. The Ogle variety produced the highest
yields of varieties tested in 1982. Unusually mild temperatures late in the
growing season did not place late maturing varieties at a disadvantage.

NEBRASKA
John W. Schmidt

Nebraska produced a record 58 bu/acre yield on 425,000 acres to rank
seventh in total U.S. oat production with 24,650,000 bushels. .Cond1t1ons
for oat production were nearly ideal with ample moisture and mild temperatures
during grain filling. 'Ogle' has been the most productive qnd most popg]ar
variety but 'Larry' was equally well received by our certified growers in
1982. There were no major disease problems in 1982.
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New York

M. E. Sorrells and Gary C. Bergstrom

1982 Spring Oat Production. The 1982 oat crop for New York State averaged
65 B/A on 280,000 acres, about the same as for 1981. Astro is still the most
popular variety; however, Ogle is expected to move in rapidly this year. There
is also interest in Porter and Marathon.

- Crown Rust. This year we had an opportunity to evaluate cultivars and lines
in our regional trial at Jefferson County for resistance to prevalent races
of crown rust. Dr. Gary Bergstrom and I rated them using two different scales.
He rated them on percent leaf area infected and I gave the plot a 1 to 9 visual
score based on the overall severity of the disease. Our ratings were almost
perfectly correlated. Dr. Bergstrom's scores, with mine in parenthesis, for
several cultivars are as follows: Astro - 50 (6.7), Orbit - 70 (7.0), Garry
- 53 (6.7), Marathon - Trace (1.0), Ogle - 8 (2.7), Larry - 15 (3.7), and
Porter - 7 (2.0).

Introgression of Tetraploid and Diploid Avena spp. Leaf guard cell size and
pollen size were measured on five ploid levels for use in identifying octoploids

from heterogeneous decaploid populations. No consistent ploidy effect was
observed. Somatic instability was present and similar in the five decaploid
crosses. Seed fertility and harvest index were highly variable but not
heritable. No significant changes were observed for harvest index following

two cycles of selection. A tetraploid parent in the pedigrees of these five
crosses may explain the similar behavior in somatic instability and lack of

response to selection. Eight additional pentaploids involving tetraploid
and hexaploid parents have been successfully doubled. Harvest index
measurements were taken on Aj plants of these crosses grown in 1982. Results

of these experiments indicate that the bulk breeding method followed by
chromosome counts of pureline selections is the most efficient approach to
developing new octoploids from 4x-6x crosses. Current efforts are focused
on the production of octoploids via 2x°6x crosses.

Atracomp Germplasm. Dr. N. F. Jensen developed a spring oat composite called
NY Oat Atracomp that may be of use to oat researchers. NY Oat Atracomp was
developed by annually recycling genotypes of spring oats (Avena sativa L.)
that survived when planted in soil pretreated with near-lethal applications
of atrazine. The composite was first grown in 1978 and has experienced a
total of 9 cycles (it was not grown in 1969). 1In the first year, the composite
was planted over 5 treatment levels of atrazine (1.1, 2.2, 3.4, 4.5, and 5.6
kg/h); in the second year, 2 levels (6.7 and 9 kg/h); in the third year, 4.5
and 9 kg/h; thereafter, 2 years at 5.6 and 11.2 kg/h, 3 years at 11.2 kg/h,
and in the final year, 1977, 16.8 kg/h of atrazine. Each year harvested
seed was screened on an air cleaner separator to remove small or light seed.
The germplasm base of the composite is somewhat imprecise because of occasional
additions; however, the principal ingredients were: 1) Cornell bank germplasm,
2) all 1967 Cornell early generation materials; 3) part of the World Collection
of Small Grains; and 4) NY Oat Composite I. Information on genetic gain for
tolerance to atrazine comes from trials conducted at Ithaca in 1979. NY Oat
Atracomp, 'Astro', and 'Dal' were grown on soil pretreated the previous June
with 0, 2.2, 4.5, 9.0, and 13.4 kg/h of atrazine. Since the 0, 2.2, and 3.4 kg/h
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treatment levels were not significantly different, the mean of these treatments
was compared to the mean of the 9 and 13.4 kg/h treatments. Grain yields
of NY Oat Atracomp, Astro, and Dal were reduced 78, 83, and 87 percent,
respectively. Reductions in percent survival were nearly identical. Compared
to these cultivars, NY Qat Atracomp selections appear to produce a few more
tillers per plant. No other morphological traits are readily visible; although,
since atrazine severely stunts root growth, a more vigorous root system may
be present. The composite was not registered since the Atracomp did not show
a clear superiority for tolerance to atrazine. Seed is available upon request
from M. E. Sorrells.

Publications:

Cooper, D. C. 1983. Studies on the disease reaction of pure-lines and the
inheritance of resistance to Barley Yellow Dwarf Virus in Oats. M. S. Thesis.

NORTH CAROLINA
C. F. Murphy, T. T. Hebert, and R. E. Jarrett

This program has been engaged for 15 years in attempting to introgress high
protein from A. sterilis into agronomically desirable genotypes. Only for the
past decade, though, have we paid particular attention to total protein pro-
duction in our conventional breeding material. It is of interest to note the
yield and protein production (Table 1) of five North Carolina cultivars and a
Coker cultivar which have been used as checks. Using the popular cultivar
Carolee as a base, we have realized a yield increase of about 24% and a protein
production increase of nearly 40%. Protein production was a consideration in
the release of both Brooks and Madison.



Table 1. Mean yield and protein production of oat cultivars tested at two locations in North Carolina

during the period 1980-82

09

Grain Yield Protein Prod.
bu./A. 1bs./A.

Year Overall Overall
Cultivar Released Clayton Rowan Co. Mean Clayton Rowan Co. Mean
Carolee 1960 58.2 81.8 70.0 215.7 303.8 259.8
Salem 1974 52.1 95.6 73.7 211.7 435.9 323.8
Firecracker 1976 63.6 80.0 71.8 248.2 323.6 285.9
Brooks 1978 54.6 102.0 78.4 214.0 434.5 324.3
Coker 716 1980 68.2 95.8 82.0 228.1 361.3 294.7

Madison 1982 75.0 98.8 86.9 303.7 421.1 362.4
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North Dakota
Michael S. McMullen

Production

The North Dakota Crop and Livestock Reporting Service reported
62,100,000 bushels of oats were produced in North Dakota during 1982,
approximately a 407 increase relative to the 44,160,000 bushels produced in
1981. The planted acreage increased from 1,200,000 in 1981 to 1,300,000 in
1982 and the acreage harvested for grain increased from 960,000 to 1,150,000
acres from 1981 to 1982, respectively. The 54 bu/a average yield is well
above the five year average of 42.8 bu/a. Favorable growing conditions
occurred over most of the state, but severe drought did limit yield in some
localized regions in southeast and south central parts of the state.

Porter yielded well at most locations.

Diseases

Barley yellow dwarf virus (BYDV):

Serious losses were not encountered in most oat fields, but symptoms
were more prevalent late in the season than have been encountered in the past.
Some late planted fields were severely damaged by the virus. Natural
infection in early generation breeding nurseries was uniform and allowed
selection for tolerance.

Crown rust and stem rust:
Stem and crown rust infections were serious enough to cause considerable
yield losses in the northeastern corner of the state.

Personnel
William Laskar is completing a study of the inheritance of barley

yellow dwarf virus tolerance from sources that are utilized in our breeding
program as his Ph.D. thesis.
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OKLAHOMA

H. Pass, E.L. Smith and J.A. Webster

Production: The Oklahoma State average oat yields and acreage fluctuate,
from year to year. The 1982 oat crop harvested for grain amounted to
3,420,000 bushels and was harvested from 90,000 acres with a yield of
38.0 bushels per acre. Harvested acreage was down 15,000 acres from the
past year. This was the smallest acreage of oats harvested since records
have been recorded. Most of this loss can be attributed to a very wet
and late harvest. Normally about one-half of the seeded acreage is har-
vested for grain and the rest is used for pasture and hay crop.

Oat Varieties: Most of the oat acreage is seeded to winter oats. However
there seems to have been an increase in spring oat seeding in the state for
the past two or three years. Popular varieties are still Cimmarron and
Chilocco; followed by Okay and Nora. A small acreage of Bob and Walken
have been planted the past three years. Some Barley Yellow Dwarf was
observed on Nora. However, winterkilling had the most detrimental effect
on yields of this variety in 1982.

Research: Work is continuing on the development of a greenbug resistant
oat variety for Oklahoma. Most of this work is with the bio-type "C" re-
sistance. However, screening tests in the greenhouse in 1982 indicated
that oat lines resistant to "C" was also resistant to bio-type "E." We
are in the process of screening this and some newer material with the "E"
bug. In other research, two selections, with two years of yield testing,

show good promise and they are both (0K79601 and OK80602) from a cross of
OK64201-63/Nora.



63

SOUTH DAKOTA

D. L. Reeves and Lon Hall

Production: The 1982 crop was an excellent one for South Dakota as records
were set for average yield and total production. Oats were planted on
2,450,000 acres an increase of 200,000 over last year, and yielded 60 bushels
per acre thus producing a total of 133,800,000 bushels. This was only the
third year that the state average has exceeded 50 bushels per acre. The
previous highs were 54 bushels per acre in 1971 and 1977. Total production
had previously exceeded 130 million bushels only in 1945 and 1977.

Good late summer moisture has been present the past three years. As a result,
the later varieties have been producing better and farmers have shifted to
later varieties. On a statewide basis, Burnett is still planted on more
acres than any other variety. Farmers like the large white kernels that
Burnett produces almost regardless of the weather.

Crown rust was present in many fields in the eastern part of the state but
generally developed too late for significant losses. Some barley yellow
dwarf was present in the southeastern corner of the state.

Jack Ingemansen is working on a study of insects in farm stored oats. Many
farmers are doing a poor job on their stored oats. Moisture percentage and
foreign material appear to be closely related to insect populations.
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TEXAS

M. E. McDaniel, J. H. Gardenhire, L. R. Nelson, K. B. Porter,
Earl Burnett, Lucas Reyes, E. C. Gilmore,
David Worrall, and Charles Erickson

Production: The 1982 seeded acreage of oats in Texas decreased to
1,300,000 acres, the lowest acreage seeded in the state since the 1951 and
1952 drought seasons. The 1982 harvested acreage in Texas was 290,000
acres; the state yield average was 37.0 bushels per acre. The Texas oat
acreage has been drastically reduced since 1974, primarily due to
abandonment of acreage restrictions on wheat. The oat acreage is expected
to rebound somewhat due to initiation of new incentive programs designed to
reduce the acreage of wheat, and of other major cash crops. Although the
new payment in kind (PIK) program was announced after most of the Texas
wheat acreage was seeded, it undoubtedley will reduce the harvested
acreage, since compliance will require growers to plow down, graze or bale
part of their crop. Planting intentions for other major crops in Texas for
the 1983 season (based on February 1 Texas Department of Agriculture
estimates) are as follows: cotton, 4.8 million acres, down 17% from 1982;
sorghum, 4.0 million acres, down 33% fram 1982 and the lowest planted
sorghum acreage since 1929; rice, 300,000 acres, down 37% fram 1982 and the
smallest planted acreage since 1940; corn, 1,000,000 acres, down 17% from
1982; soybeans, 400,000 acres, down 60% from the 1982 crop. Oats are the
only major crop in Texas for which the 1983 indicated acreage is larger
than that for 1982 crop. The 1983 estimated seeded acreage of oats in
Texas is 1,400,000 acres, a modest increase of 8% over the 1982 crop.

The 1982 season was not particularly good for ocat production in Texas,
although the state's average yield was reasonably good. Drought was the
primary factor which limited yield in 1982; harvest losses also were
excessive in many areas as protracted rains caused severe lodging as the
crop matured. Disease losses in oats were relatively minor in most areas
of the state. 1In contrast, wheat leaf rust was devastating in south,
central, and east Texas in the 1982 season. Wheat varieties which were hit
particularly hard included the previously resistant varieties Coker 68-15
(the most popular soft red winter wheat variety in the state) and TAM 106,
a relatively new Texas hard red winter variety. The variety Vona also
suffered very severe damage in central Texas.

Research: We continue a strong emphasis of breeding for resistance to
crown rust, stem rust, and to the greenbug aphid. We observed a disturbing
level of stem rust virulence on C.I. 9221 derivatives in 1982 nurseries at
Temple and Dallas. The "breakdown" of resistance occurred rather late in
the season. No additional virulence was detected in seedling tests of
cultures taken from the Temple and Dallas nurseries (Paul Rothman, personal
communication). Adult-plant reactions of differential varieties to these
cultures have not yet been determined. C.I. 9221 derivatives continued to
show excellent resistance in Mexico, in several countries in South America,
in Kenya, and in South Africa in 1982.

No additional virulence was detected in 1982 crown rust collections made at
several locations in Texas.
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UTAH

R. S. Albrechtsen
Utah State University

Production. A cold, wet spring delayed planting of spring grains in
Utah. Nevertheless, planted and harvested acres of oats were both up
slightly over those of the previous years. A good supply of irriga-
tion water contributed to a record-setting yield of 64.0 bushels per
acre. Essentially all of our oat acreage is irrigated. Diseases are
generally minimal; occasional fields show losses from smut. Our oat
acreage is small, but present levels of production are expected to
continue.

OQat Program. Because of a small acreage, our oat program in Utah is
confineg largely to the identification of adapted cultivars from
other programs, through growing of the Uniform Northwestern States
Oat Nursery.
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WISCONSIN

M.A. Brinkman, R,A. Forsberg, R.D. Duerst, E.S. Oplinger,
H.L. Shands, D.M. Peterson, and P.J. Langston-Unkefer (Agronomy)
and D.C. Arny and C.R. Grau (Plant Pathology)

The 1982 statewide average grain yield of oats in Wisconsin was estimated
at 51 bu/a, a decrease of 7 bu/a from the 1981 average and 8 bu/a lower than
the 5-year average for 1977-1981. Wisconsin farmers planted 1,180,000 acres
of oats in 1982, an increase of 80,000 acres over 1981, and harvested 940,000
acres for grain and straw. Most of the 240,000 acres not harvested for grain
and straw were harvested as oatlage at heading. There were reports of high
yields of oatlage and excellent establishment of alfalfa stands in the state.

Conditions during the early part of the 1982 oat growing season in
Wisconsin were excellent throughout the state. Planting dates, soil moisture
levels, and temperatures during April and May were ideal in most areas. Con-
sequently, good stands with considerable tillering were established. Unfor-
tunately, the potential for high grain yields did not materialize in many
areas of the state, primarily because of a severe infestation of aphids which
transmitted the red leaf virus (BYDV).

Aphid populations during May and June of 1982 were tremendously larger
than normal. Apparently, a large percentage of the aphids were viruliferous,
for the BYDV symptoms were so pronounced in some oat fields that the farmers
harvested their oats as hay or oatlage because it was obvious that grain yields
would have been very low. On a statewide basis the grain yield reduction
attributed to BYDV has been estimated at 15 to 20 percent. The BYDV epidemic
was the worst since 1959, The ELISA diagnostic testing procedure at Purdue
University has identified the PAV strain of the virus in samples from Wisconsin.

The BYDV infestation also contributed to poor grain quality in 1982, as
there were many reports of 1light, hully kernels with low bushel weights. Leaf
rust and lodging were also prevalent in some areas and probably contributed to
the reduction in kernel quality. The disease and lodging problems did not have
a noticeable affect on straw yields in most areas of the state.

Wisconsin selection X4024-7 has been named "Centennial" and was released
to Certified Seed Growers in January, 1983. It will be available for farm
production in 1984. A complete description of Centennial is in the section
of this Oat Newsletter that describes new cultivars.

USDA OAT QUALITY LABORATORY

Dr. Chris Brinegar completed his Ph.D. in February, 1983 under the
supervision of Dr. Peterson. He submitted a thesis titled "Isolation and
characterization of oat seed globulin and synthesis of oat seed storage proteins",
in which he demonstrated a remarkable similarity between oat seed globulin
and several legume globulins in terms of their synthesis, processing and
structure.
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Dr. Peterson has completed a study of oat endosperm structure at the
Tight and electron microscope level, in cooperation with Dr. Roy Saigo of
University of Wisconsin - Eau Claire. He continues his research on long
distance transport and source-sink interactions as related to grain composi-
tion and yield.

Dr. Langston-Unkefer extended the studies of the lectin from oat groats.
She initiated an investigation of the inactivation of glutamine synthetase
(a central enzyme in nitrogen metabolism) by the toxin produced by Pseudomonas
syringae, the causal organism in halo blight. She also initiated an investi-
gation of the regulation of pyruvate dicarboxylase, a rate limiting enzyme in
the anaerobic fermentation carried out by germinating seeds and by flooded
roots.

Dr. Robert Welch from the Welsh Plant Breeding Station, Aberystwyth,

.Wales, is expected to spend a year in the Oat Quality Lab beginning in July
1983 doing research on oat fibre with Dr. Peterson.

THESIS RESEARCH PROJECTS

Mr. R.S. Karow is in the final phase of his Ph.D. thesis research
which is composed of two main studies, a fatty acid inheritance study and
a study of the enzyme Tipoxygenase. He intends to complete his graduate
program by mid-1983.

Mr. P.D. Brown has completed his academic course work and his thesis
research, and presently is writing his Ph.D. thesis. He is employed by the
Canadian Department of Agriculture at Winnipeg, Manitoba. Mr. Brown's thesis
research has dealt with the transfer of stem rust resistance from Avena barbata

to A.sativa using monosomic alien substitution lines.

Mr. D.T. Caine has been completing requirements for the M.S. degree while
working for Dr, D.C. Arny in the Department of Plant Pathology. His research
has centered on the inheritance of smut resistance from old and new breeding
stocks.

Mr. Baldwin Miranda and Mr. James Stevens initiated their M.S. thesis
research projects in 1982. Baldwin is evaluating the relationship between
transpiration resistance and drought tolerance in early generation lines
from four oat crosses, and Jim will evaluate the agronomic performance of a
series of backcross 1ines derived from Avena fatua.
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V. NEW CULTIVARS AND RELATED MATERIAL

Akiyutaka - A New Forage Oat
T. Kumagai and S. Tabata

Akiyutaka was developed at the Hokkaido National Experiment Station
by the derived line method in early generations, and the pedigree
selection method in later generations from the cross Carter's Luxter/
Newton Oat in 1980. Akiyutaka is a mid-early variety being four days
earlier in heading, having early vigor, longer culms, shorter panicles,
smaller culm diameter, a larger panicle number and lighter thousand
kernel weight than Zenshin, a leading variety widely adapted in Japan.
Akiyutaka is susceptible to crown rust and is somewhat lower than Zenshin
for lodging resistance. The forage yield when sown in late August at
Sapporo, Hokkaido, outyielded Zenshin and Moiwa, a recommended variety in
Hokkaido, by 43 and 31 percent, respectively. It compared favorably with
the other varieties. It appears widely across Hokkaido, where oats are
used for green manure purposes late in fall. The results from performance
tests when sown in September in the southern part of Japan, where forage
oats are widely grown, showed that Akiyutaka had yielded 14 and 30
percent better than Zenshin and Hiugakairyo Enbaku.

Akiyutaka is a double purpose variety, for animal feed or silage and
green manure.

BARMAH
J. B. Brouwer

Barmah has been registered by the Department of Agriculture, Victoria,
Australia for grain production in rust-liable areas. It was selected by
J. B. Brouwer from the cross Algeribee/Garry/Avon made in 1969 by
J. Davies.

Barmah is a mid-season oat variety maturing 3-4 days earlier than
Bulban, and is slightly taller. It is similar to Bulban in resistance to
grain shedding and in escaping serious grain losses by bending over at
maturity. Barmah and Bulban appear equally tolerant of wet soil conditions.

In trials from 1976 to 1981 Barmah has shown to be well adapted to
the north-eastern region of Victoria with an average yield advantage of
4% and 7% over Bulban and Swan respectively whereas its average yields
are 3% and 6% lower than those of Bulban in the southern and north-central
regions. The average gain compared to Swan is 21% in the southern
region, while both varieties yield equally well in the north-central
region.

The grain has an attractive creamy colour and its physical quality
as measured by test weight, groat percentage and 1,000 grain weight, is
similar to that of Bulban. Although suitable for milling it is less
attractive than Swan, the kernel percentage being lower. The oil and
protein contents of Barmah are equal to or slightly higher than those of
Bulban.
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In seedling tests Barmah appears to have two major genes (Pg-2
and Pg-4) for resistance to oat stem rust, and although not resistant
to all strains of the pathogen, it has consistently shown a lower infection
rate than Bulban in field trials. It is resistant to prevalent strains of
oat crown rust in Victoria and shares Bulban's tolerance to barley yellow
dwarf virus. It is as susceptible to cereal cyst nematode as Bulban.

DUMONT OATS

R.I.H. McKenzie, P.D. Brown, J.W. Martens, D.E. Harder, J. Nielsen,
C.C. Gill and G.R. Boughten

Dumont, a spring oat (Avena sativa L.), was developed by the Oat Rust-
Area Project Group which is co-ordinated from the Agriculture Canada Research
Station, Winnipeg, Manitoba. It was grown in preliminary yield trials as
accession W78286 in 1978 and 1979, and as 0T219 in the Western Co-operative
Oat Test from 1980-1982. It has been included in the USDA Midseason Oat
Nursery starting in 1982. Dumont was licensed in Canada in 1982.

Dumont originated from the cross Harmon HAM x Double Cross 7 made in
1974. Harmon HAM is a backcross derivitive of Harmon with stem rust resist-
ance genes Pg-9 and Pg-13 added to Pg-2 already present in Harmon. Double
Cross 7 is a four-way cross involving Harmon HAM, the Australian cultivar
Kent, a Pendek backcross line with crown rust resistance genes Pc-38 and
Pc-39, and RL2900 a sister line of Hudson. Three generations were grown at
Gore in New Zealand, while the three alternate generations were grown at
Winnipeg in artificially inoculated rust and smut nurseries.

Dumont has better rust resistance than Fidler and excellent smut resis-
tance. The combination of Pc-38 and Pc-39 gives resistance to all known
isolates of crown rust. It has good stem rust resistance conferred by genes
Pg-2 and Pg-13 but is susceptible to the rarely occurring race NA26. Like
Fidler, it is resistant to all races and collections of oat smut to which it
has been tested. It has some tolerance to BYDV.

Dumont although lacking strong straw, is best adapted to the eastern
Canadian Prairie area where rust is a hazard. Kernels are cream in color,
large, plump with no awns or basal hairs. The test weight is high and the
hull content lTow. Dumont is three days later in maturity than either Harmon
or Fidler which may contribute to its yield advantage.

Approximately 1500 kg of seed were sown in 1982. Breeder seed will be
maintained by the seed section, Agriculture Canada, Research Station, Regina
Saskatchewan. Dumont is named after Gabrielle Dumont a Metis leader born
in 1837, died in 1906.
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FIX
B. Mattsson

Fix is a new nematode resistant cultivar released from Svalof AB,
Sweden. It is resistant to the main races of the cereal cyst nematode
(Heterodera avenae) that occur in Sweden. The line was selected from the
cross Nem.res. Sol II x Astor x Sv 67317.

Fix outyields the two nematode resistant cultivars Nema and Hedvig,
and is equal in yield to the non-resistant Selma.

The strawstiffness is comparable with that of Selma, and Fix is
somewhat earlier ripening than Selma. Fix gives a higher protein yield
than Selma and the fat content is fairly high.

Fix is well adapted for different regions of the south and middle
of Sweden.

Fix was granted Plant Breeder's Rights in 1981 and added to the
Offieial Swedish List of Cultivars in 1982.

MADISON
C. F. Murphy

‘Madison', C. I. 9404, is a winter oat cultivar developed by the North Carolina
Agricultural Research Service. It was derived from the cross 'Delair'/
'Carolee'//'Coker 69-20'. The final cross was made in 1972 and the final
selection (Fg) was made in 1977.

Madison has exceptionally high protein yield and grain yield potentials, an
intermediate level of winter hardiness, very short straw, and extremely good
lodging resistance. In all North Carolina tests in the Coastal Plains it has
outyielded Carolee by 32%, 'Brooks' by 25%, and Coker 716 by 3%. Yields of
Madison in the Piedmont (where it was hurt during one severe winter) exceeded
Carolee by 34% but were 6% lower than Coker 716 and 7% lower than Brooks.

Test weights of Madison are about one pound higher than those of Brooks and
about one pound Tower than those of Coker 716. Madison is about five inches
shorter than Brooks or Coker 716 and the average lodging percentages for Coker
716, Brooks, and Madison were 37.5, 26.7, and 3.4, respectively.

The name Madison was selected to draw attention to the cooperative state-
federal relationship, which is so important to agricultural research, by
recognizing the value of the USDA Oat Protein Laboratory at Madison, WI.
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UPO 94

S. N. Mishra, J. S. Verma, and R. Rastogi

"UPO 94" was released in 1982 from the Department of Plant Breeding,
G.B. Pant University of Agr. & Techmology, Pantnagar 263145, UP, India, on
an all India basis after performing consistently well in the Natiomnal
Varietal Trial of oats (multicut). It was released as a multicut variety
for fodder production. It was increased from a single plant selection
from a segregating lines OGP73-M94 of the oat germplasm collection being
maintained at the G.B. Pant University of Agriculture and Technology,
Pantnagar, India. It was selected primarily for its multicut nature,
which is due to its superior regrowth capacity.

UPO 94 is suitable for irrigated parts of the country with appreciable
cold during its growing period. It is also very suitable for higher
altitudes. It does excellently in soil of medium to high fertility and
under irrigated conditioms.

It gives on an average 157 higher green forage yield and 3 to 5%
more dry matter yield than the most popular oat cultivar 'Kent'. Tt
also has apparently a higher percentage digestibility than 'Kent'. The
average green forage yield of UPO 94 is about 60 t/ha. It is a medium
late (165-170 days) variety. Plants are tall (135 to 140 cm at 75%
heading) having light green stem with dark green foliage, 8-12 tillers,
leaves mid-sized, broad, semi-upright. Panicles are 28-30 cm long,
30-33 branches with 60-65 spikelets/panicle; lemma yellow-white at
maturity, awnless, panicles equilateral.

UPO 94 is best suited for use as a multicut variety and can give more
than three cuts. Its regrowth is very fast and uniform. It has an
abundance of leaves with soft foliage of high quality. It can even be
recommended for sown pastures due to its growth habit and multicut
nature, which can withstand trampling and overgrazing.

This variety is also high in grain yield. It is medium-late in
maturity. Grains are yellowish-white,midlong and mid plump; kernel
weight 38-40 g/1000, grain size 1 cm x .3 cm; 1000 groat weight 25-27 g,
groat size .9 cm x .25 cm, threshability good.

UPO 94 is tolerant to stem rust, crown rust, smuts and leaf blights.
It is also resistant to lodging, shattering and frost.

On an overall assessment UPO 94 is considered superior in yield,
regrowth, and palatability to the most popular oat cultivar 'Kent'.
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CENTENNIAL OATS

R.A. Forsberg, M.A. Brinkman, R.D. Duerst,
D.C. Arny, and E.S. Oplinger
University of Wisconsin - Madison

Centennial oats (P.I., 476810) was released in January, 1983, to Certified
Seed Growers and it will be available for farm production in 1984. It was
tested as Wisconsin selection X4024-7, and it is a Garland-Holden type oat
with the following pedigree:

Holden 5x Garland 3x 6x-amphiploid x C.I. 6936 2x C.I. 6936 4x Garland 6x
Froker x Stormont.

The development of X4024-7 was quite unique. First, a 6x-amphiploid (a
synthetic hexaploid), an original parent, was used as a source of leaf rust
resistance--carrying resistance from diploid Avena strigosa. Second, thermal
neutrons were used to achieve incorporation (translocation) of the resistance
from an alien chromosome into a normal ocat chromosome within one of the three
normal oat genomes.

Yield testing of Centennial began at Madison, WI in 1979, and it was an
entry in the USDA Uniform Midseason Oat Performance Nursery in 1981 and 1982.
In Wisconsin tests, Centennial has had higher grain yield averages than all
named varieties except the new varieties 0gle from I1linois and Porter from
Indiana.

Centennial is a midseason oat, heading 1/2 to 1 day earlier than Wright
or Lyon and 1 day later than Ogle, It has attractive, yellow kernels with
high test weight, high groat percentage, and plump groats. It is 2% lower in
groat protein than Dal, equal to Froker, Lodi, and Porter, and 1% higher than
Ogle.

Plant height of Centennial is 1 inch shorter than Dal and 4 or more inches
shorter than Wright, Moore, Lyon, or Lodi. Straw strength is equal to or better
than that of most current midseason varieties. The straw tends to have "staying
power' and does not degenerate rapidly at maturity.

Centennial has very good resistance to prevalent races of crown (leaf)
rust and smut. It shows susceptibility to the barley yellow dwarf virus (oat
red leaf) in some artificial tests but there is good evidence that Centennial
possesses some field tolerance to this virus. It possesses two genes for stem
rust resistance (A, B) which provide adequate protection at the present time.

Centennial has had below-average yields in performance tests conducted on
sandy soils at Hancock and Spooner, Wisconsin. Consequently, production of
Centennial on very light or sandy soils is not recommended.
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REPORT FROM THE SMAILIL GRAIN OOLLECTION

D.H. Smnith, Jr. Curator
USDA ARS PGGI BELTSVILLE, MD

The principal activities of the Small Grain (Collection are collection,
maintenance, evaluation, and distribution of cereal germplasm.
However, there are ancillary activities which need to be reviewed from
time to time so that our clientele can make full use of the services
that are available.

Based on the recommendation of the GRIP Coordinating Committee that a
system of unique identifiers be used for germplasm accessions. CI
numbers are no longer issued and all new accessions are assigned PI
numbers through the Plant Introduction Office. Seed and a description
of the line/cultivar should be sent to me and I will forward them to
Dr. G.A. White, Principal Plant Introduction Officer who will assign
the Plant Inventory (PI) number.

The clearance of cultivar names is also a service that is rendered
through the Small Grain Collection. This is done by contacting the
Seed Regulatory Branch of the Livestock, Meat, Grain, and Seed
Division of the Agricultural Marketing Service. This group checks
their files for prior usage and trademark restrictions. They then make
a recommendation as to the validity of the proposed name which is
returned to us for transmittal to the requestor. The following
statement regarding variety name clearance rules was furnished by Al
Burgoon of the Federal Seed Laboratory, "In cases where the name has
been used for more than one variety of the same kind, the only legal
one is the variety which was named first. The act of naming a variety
is when the variety is officially released, or when it is first
introduced into commerce. Clearance of a variety name through this
office or any other office does not insure that the name is legal, and
does not reserve the name for a particular person or institution.

Thus if we clear a name for you, and someone else decides to use the
same name for a variety of the same kind in the interim between our
clearance and the time you release your variety, then their variety
name has legal precedence.”" It is helpful to us if names are cleared
prior to the issuance of a PI number.

Seed requests from overseas to plant breeders in the field can be sent
to us for reshipment to the requestor. We will send it through the
Plant Quarantine Office where a phytosanitary certificate will be
issued after the seed has been inspected. Please include correspond-
dence relative to the shipment with the seed.

Catalogs of accessions are available only on microfiche. There are
three types of listings: numerical by CI/PI numbers, alphabetical, and
species within a crop. The microfiche are updated annually and are
available upon request.



PI No.

466859
466860
466861
466862
466863
466864
466865
466866
466867
466868
466869
466870
466871
466872
466873

466874
466875
466876
466877
466878
466879
466880
466881
466882
466883
466884
466885
466886
466887
466888
466889
466890
466891

Name/Designation

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA

7219-19
7307-13
7307-70
7307-87
7408-15
7408-174
7409-39
7409-122
7409-125
7409-151
7507-8
7507-34
7507-144
7606-51
7616-247

7616-916

7628-457

7733-648

7733-1268
7733-1269
7733-1281
7733-1315
7733-2583
7733-2647
7836-2093
7836-2317
7836-2334
7836-2523
7836-4831
7836-7385
7836-8288
7836-9710
7836-9745

OAT PI NUMBERS ASSIGNED IN 1982

Pedigree

PA 65-22-7/Maris Quest

CI 7162/3/BL/4/WTK//WTK S/HC/3/CG/ALO
CI 8310/NC 2469-3

CI 8310/NC 2469-3

1973 Composite 11 Selection
1973 Composite 11 Selection
1973 Composite 11 Selection
1973 Composite 12 Selection
1973 Composite 12 Selection
1973 Composite 12 Selection
1974 Composite 12 Selection
1974 Composite 11-1 Selection
1974 Composite 12-1 Selection
Nora/Pennwin

PA 65-22-42/PA 64 Comp 1-1//
PA 65-22-7/PA 65-22-42

1973 Composite 11 Selection
Fgdolon 23/Otee

Fgdolon 26/0Otee

Jaycee/Wis X1656-1
Jaycee/Wis X1656-1
Jaycee/Wis X1656-1
Otee/Noble

Fgdolon 26/PI 355001

Fgdolon 26/Noble

Fgdolon 23/Jaycee
Otee/Noble

Otee/Noble

Orbit/Noble

Dal/Noble

Mapua 70/Noble

NC 2469-3/Clintland
Otee/Noble

Otee/Noble

Class

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Winter
Winter
Winter

Source

Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania

Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
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PI No.

466892
466893
466894
466895
466896
466897
466898
466899
466900
466901
466902
467882
469104
469105
469106
469108

469109
469110
469111
469112
469113
469265
469266
469267
469268
471906
471907
471908

471909
471910

Name/Designation

PA 7836-10,314
PA 7836-10,330
PA 7836-10916
PA 7836-10970
PA 7836-11294
PA 7836-11528
PA 7967-1

PA 7967-5110
PA 7967-8806
PA 7967-11500
PA 7967-11634
Border
Pennline 116
Pennline 6571
Pennlo
B525~-73

B525-336
B525-593
Y20-3-8
Y22-15-9
Y201-150-8-19
SD 751187
SD 760062
SD 770064
SD 770290
AR 143-3
AR 144-5
NC 79-5

NC 79-43
PA 7507-136

Pedigree Class

Orbit/Noble

Orbit/Noble

Otee/NC 2469-3

Dal/NC 2469-3

Mapua 70/Noble

CI 7762/NC 2469-3/Mapua 70/Noble
1979 PA Composite 24 Selection
Mapua 70/Noble

Otee/NC 2469-3

Egdolon 26/Noble

Egdolon 26/0tee

Otana//Coker X648-1-1-2/Cayuse

James/CI 8447 Spring
Astro/Noble Spring
Egdolon 26/0Otee Spring

Selection from a mutagenized
bulk population

Selection from a mutagenized
bulk population

Selection from a mutagenized
bulk population

Garland (A. sativa)/PI 292555 (A.
sterilis)//Holden (A. sativa)
Garland (A. sativa)/B433 (A.
sterilis)//Holden (A. sativa)
Grundy (A. sativa)//Clintford (A.
sativa) /66AB335 (A. sterilis)
X848-1-1-2/Cayuse/ /CI 8457
Froker//Clintland 64/Garland
Clintland 64/Garland//Froker

Chief/Kelsey

Florida 500/Midsouth//CI 8362/3/ Winter
Bob Sib.

Bob Sib./Coker 234 Winter
Salem/Windsor Winter
Windsor/Firecracker Winter

Parentage unknown Winter

Source

Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
Wyoming
Pennsylvania
Pennsylvania
Pennsylvania
Iowa

Iowa
Towa
Iowa
Towa
Iowa

South Dakota
South Dakota
South Dakota
South Dakota
Pennsylvania

Pennsylvania
Pennsylvania
Pennsylvania
Pennsylvania
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VI. EQUIPMENT, METHODS AND TECHNIQUES

GRAVIMETRIC SELECTION AND ITS RELATIVE EFFICIENCY TO THE PEDIGREE METHOD IN -
OATS. (Avena sativa L.)1/

Carlos A. Jiménez G., 2/ José D. Molina G., Uriel Maldonado A. y Andrés Iruegas
E. ' ' ’

SUMMARY

This study was conducted to compare the relative efficiency of the gravimetric
and the pedigree methods in the selection of superior yielding lines in oats.
A total of 400 lines (377 lines obtained by the gravimetric selection method ;
15 1ines obtained by the pedigree method,and 8 commercial varieties), were tes
ted in four different environments: Chapingo, Méx., and Tulancingo, Hgo., du -
ring the summer, and Chapingo, Méx., and Roque, Gto., during the winter.

- As it is known in the pedigree method only a few lines are selected from a cross
at the end of the selection process, whereas with the gravimetric selection me-
thod it is posible to select a for greater number of lines. In the pedigree me
thod, selection was based on several phenotypic attributes. In the gravimetric
selection method, the selection criterion was only kernel plumpness and yield per
se.

The results indicated that a greater number of high yielding 1ines were obtained
with the gravimetric selection method, than with the pedigree method ( Table 1 )

Furthermore, the gravimetric selection method is considered easier to carry out
and cheaper than the pedigree method.

Based an stem rust scoring it is assumed that with grayimetric selection method
would be posible to find genotypes with horizontal resistance.

1/MC. Thesis. C.P., Chapingo, Mex. 1982, Genetics Center
2/Student and professors, C.P., Chapingo, Mex.
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TABLE 1. GRAIN YIELD AND DIFFERENT CHARACTERS OF QATS LINES FROM THE GRAVIME-
TRIC SELECTION METHOD (GSM), THE PEDIGREE METHOD (P) AND A COMMER -
CIAL VARIETY.

METHOD YIELD  MATU- HEIGH STEM PANI KERNEL KERNEL PORCENT PROTEIN
(g/PLOT) RITY (CM) RUST CLE PER PA WEIGHT GROATS  GROATS

(DAYS) LEN NICLE™ (1000) (%) (%)
GTH
(cM)

GSM 219 577.95 129 113 75 MS 23.3 74.5 22.3  63.1 19.1
w212 543.77 131 112 17 MR 19.2 54.0 20.7 69.0 19.8
" 114 537.90 131 107 65 MS 19.9 74.0 21.6 70.7 19.9
" 80 528.15 132 107 30 MR 21.4 49.9 21.3 71.6 20.3
" 109 524.52 123 99 75 MS 18.3 52.3 21.8 70.0 20.9
" 247 .522.77 126 106 15 MR 20.2 60.5 20.7 61.7 19.4
" 12 521.02 130 109 35 MR 19.3 62.4 23.0 75.1 20.4
" 291 519.65 129 113 55 MS 19.6 62.7 22.1 68.6 19.1
" 232 512.52 126 109 7 MR 18.5 42.9 21.7 58.8 20.9
P 46 436.90 128 104 27 MR 18.8 57.1 17.6  67.0 22.0
T 443,27 130 102 45 MR 17.9 70.1 20.1 69.2 17.0

HSD (0.05)139.46 9.5 15.2 17.2 4.4 23.7 4.9

P : Higher yielding 1ine of the pedigree method ( Check ).
T : Superior yielding variety.



'

INDIA

VII. MAILING LIST

BEND ELKACEM AHBDELKADER

INSTITUT DES GRANDES CULTURES

STATION EXPERIMENTALE

KHROUB — W CONSTANTINE

ALGERIA
STATE Z1P
COUNTY NUMBER

BRYCE C AHEL
AGRONOMY
PLANT INTRUODUCTION STATION

AMES STATE 1A Z1P

COUNTY NUMBER

UR ARISTEO ACOUSTA-CARREON
UNIVERSIDAD AUTONOMA AGRARIA
“ANTONIO NARRO*™

BUENAVISTA SALTILLO

COAHUILA MEXICO STATE 1P
COUNTY NUMBER

LIBRARY RESEARCH STATION
AGR]1 CULTURE CANADA

195 DAFUE RD

WINNIPEG

MAN1 TOBA

CANADA STATE Z1P

COUNTY NUMBER

DR S T AHMAD

SCIENTISTs PLANT PATHOLOGY

INDIAN GRASSLAND AND FODDER

RESE ARCH INSTITUTE, JHANSI 284003

STATE ZiP
COUNTY NUMBER

RULON S ALBRECHTSEN

PLANT SCIENCE DEPY
UTAH STATE UNIVERSITY

LOGAN STATE uT ZIP

COUNTY NUMBER

DR JLLIMAR ALTOSAAR
PROFESSOR» 3I0CHEMISTRY DEPT
UNIV OF OTTAWA

40 SOMERSET ST

OTTAWA

ONTARIO STAYE zZ1P
COUNTY NUMBER

ENRIGQUE F ANTONELLI
DEPARTAMENTO DE GENETICA - INTA
C C 25 1712 CASTELAR

STATE zie
COUNTY NUMBER

ARGENT INA

DEANE C ARNY

DEPT OF PLANT PATHOLOGY
UNIVERSITY OF WISCONSIN
1630 LINDEN DR

MADJ SON STATE wl ZIP
COUNTY NUMBER

50011~-1010

R3T

84321

K 1IN

53706

-2M9

—~6NS

LOU1S N BASS
NATIUNAL SEED STORAGE tLAB
COLORADO STATE UNIVERSITY

STATE CO
COUNTY NUMBER

FT COLLINS

DR ALBERT BAS51 JR
DEPTF PLANT PATHOLOGY
PS 217

UNIV OF ARKANSAS

STATE AR
COUNTY NUMBER

FAYETTEVILLE

Bl BEAVIS
DEPT OF AGRONOMY
ISy

STATE IA
COUNTY NUMBER

AMES

D B8 BECHTEL
1515 COLLEGE AVE
USDA/ARS GRAIN MKT RES CEN

STATE KS

MANHATTAN
COUNTY NUMBER

EDMUNDO D sSERATTO
CARILLANCA EXPERIMENTAL STATION

CASILLA S58-D

TEMUCO CHILE STATE zZ1iP

COUNTY NUMBER

GARY C BERGSTROM

DEPT OF PLANT PATHOLOGY
CORNELL UNIVERSITY

334 PLANT SCIENCE BLDG

ITHACA STATE NY Z]P
COUNTY NUMBER
RON BHATTY

CROP DEVELUPMENT CENTER

UNIV OF SASKATCHEWAN

SASKATUON SASKATCHEWAN

CANADA S7N ONO STATE zZ1P

COUNTY NUMBER

BIBL 10TECA ESTACION EXP CARILLANCA
CASILLA S8

STATE Z1P
COUNTY NUMBER

TEMUCD CHILE

818L 10THEEK DE HAAF
STICHTNG VOOR PLANTENVEREDEL ING
POSTBUS 117 - 6700 AC WAGENINGEN

STATE z1e
COUNTY NUMBER

NETHERLANDS

ZiP 80532

ZIP 72701

ZiP 50011

Z1P 66502

14853

~
[e o]



1 M ATKINS
1225 CLOVER LANE

DENT ON STATE TX ZiP

COUNTY NUMBER

R E ATKINS
DEPT OF AGRUNOMY
iIsu

AMES STATE IA Z]IP

COUNTY NUMBER

FRANCISCO BAGULHO

NATL PLANT BREEDING STATION

P - 7350

ELVAS

PORTUGAL
STATE 1P
COUNTY NUMBER

AUGUSTU BAER

CAIXA POSTAL 569

EMBRAPA

PASSO FUNDOs R S

BRAZ1IL
STATE 21P
COUNTY NUMBER

DAV1OD BALTENBERGER
AGRONOMY DEPT
PURDUE UNIVERSITY

LAFAYETTE STATE IN ZIP

COUNTY NUMBER

R D BARNETT
AGRI RES AND ED CENTER
R R 3 BOX 638

QUINCY STATE Fr. Z1P

COUNTY NUMBER

ANDREW R BARR
SOUTH AUSTRALIAN DEPT OF AGRICULTURE
G P O BOX 1671

ADELAIDE
S AUSTRALIA 5001 STATE ZIpP

COUNTY NUMBER

MANUEL T BARRADAS
NATIONAL PLANT BREEDING STATION

7350 ELVAS
PORT UGAL STATE zZipP

COUNTY NUMBER

LULIS BARRALES
120 AGRONOMY

AMES STATE 1A 21P

COUNTY NUMBER

76201

S5S001%-1010

47907

32351

$0011-1010

G R BOUGHTON

SEED SECTVION

AG CANADA

P O 8OX 440

REGINA

SASK CANAUDA SaP 3A2 STATE zZiP
COUNTY NUMBER

L W BRIGGLLE
USDAs SEAs ARs NPS
313 BLDG 005+ BARC—W

BELTSVILLE STATE MD ZjP
COUNTY NUMBER
MARSHALL A BRINKMAN

AGRONOMY DEPT

UNIVERSITY OF WISCONSIN

STATE wl ZIP
COUNTY NUMBER

MAD 1 SUN

JAN 8 BRUOUWER
VICTORIAN CROPS RESEARCH INSTITUTE
HORSHAM, VICTORIA 3400

STATE Z1P
COUNTY NUMBER

AUSTRALLA

A R OSROWN
AGRONOMY DEPT
UNIV OF GEORGIA

STATE GA Z1P
COUNTY NUMBER

ATHENS

C M BROWN .
DEFPT OF AGRONOMY
UNIVERSITY OF ILLINOIS

STATE IL ZIP
COUNTY NUMBER

URBANA

J F UBROWN
DEPT BOTANY UNIV OF NEW ENGLAND

ARMIDALE NEW SOUTH wALES 235)
AUSTRAL IA STATE LIiP
COUNTY NUMBER

P U BROUWN

AGRICULTURE CANADA

RES STATION DE RECHERCHE
195 DAFOE ROD

WINN IPEG

MANI TOBA STATE 1P
COUNTY NUMBER

J A SROWNING
DEPT OF PLANT SCI
TEXAS A & M UNIV

STATE TX 1P

COLLEGE STATION
COUNTY NUMBER

20705

53706

30602

61801

R37T

77843

—2M9

6L



W P BULLOCK

UNIV OF MINNESQOTA
AGRONOMY BUILDING
1509 GOURTNER AVE

STATE MN Z1P
COUNTY NUMBER

ST PAUL

OR PETER A BURNETT
CIMMYT
APDO PUSTAL 6-641

06600 MEXICO 6 D F
MEX1CO STATE 1P
COUNTY NUMBER

VERNON D BURROWS
RESEARCH BRANCH CENTRAL REGION
OFTTAWA RESEARCH STATION BLDG 75

UTTAWA ONTARIO
CANADA K1A 0Co STATE ZiP
COUNTY NUMBER

HECTOR L CARBAJO
ALVARADO 166

7500 TRES ARROYOS 8BS AS
ARGENT INA STATE Z1p
COUNTY NUMBER

GILBERTO CARVALHO
PORDUCTOS AD QUAKER
CX POSTAL 2501
PORTU ALEGRE BRAZIL

STATE 1P
COUNTY NUMBER

DAVID H CASPER
CEREAL RUST LAB
UNIVERSITY OF MINN

STATE MN ZIP
COUNTY NUMBER

ST PAUL

CENTRAL SCIENTIFIC AGRICUL TURAL LIBRARY
DEPT OF INTERNATIONAL BOOK EXCHANGE

MOSCUW 8-139

ORLIKOV PER 3

UusS SR STATE ZiP
COUNTY NUMBER

DR 3 D CHAUDHARY
MOHALLA CHAUDHARIAN

H1SSAR 125001
INDIA STATE P
COUNTY NUMBER

R V CLARK
RESEARCH SYATIUN RESEARCH BR
ATHICULTURE CANADA BLDG #75

OTTAWA UONTARIO
CANADA K1A 0C6 STATE 1P
COUNTY NUMBER

55108

55108

LEAL AND DEAN
P O DRAWER o

STATE TX Z1IP
COUNTY NUMBER

DENTON

AMOS DINOOR
DEPT OF PLANTY PATH & MICROBIO
FACULTY OF AGRICULTURE

REHOVOT ISRAEL STATE Z1P
COUNTY NUMBER

LARRY W DUOSIER

PLANT VARIETY PROTECYION OFFICE
MGS D1V

NATL AGRIC LIRBIC LIBR
RM 500

BELTSVILLE STATE MD ZIP

COUNTY NUMBER

RONALD O DUERST
DEPT OF AGRONOMY
UNIV OF WISCONSIN

MAD1 SUN STATE wl Z2IP
COUNTY NUMBER
PHILIP DYCK

CAMP AGRICU EXPTAL SIERRA DE CHIH

APDO POSTAL 554

CD CUAUHTEMOC CHIH
MEX1CO STATE zZiP
COUNTY NUMBER

L ELCHLER

CAIXA POSTAL 569
EMBRAPA

PASSO FUNDO R S

BRAZIL
STATE 1P

COUNTY NUMBER

C ERICKSON
SOIL & CRUOP SCIENCES DEPT
TEXAS AEM UNIV

COLLEGE STATION STATE TX Z1IP
COUNTY NUMBER
LARS ESKILSSON

WE IBULLSHOLM PB1 BOX 520

§—-261 24 LANDSKRONA
SWEDEN STATE zie
COUNTY NUMBER

KENNETH H EVANS

PLANT VARIETY PROTECTION OFFICEs AMS
NATIUONAL AGRICULTURAL LIBRARY BLDG
RM 500 .

STATE MD <Z1P

BELTSVILLE
COUNTY NUMBER

76201

20705

53706

77843

20705

08



FRED COLLINS
DEPT OF AGRUNUMY
UNIV OF ARKANSAS

FAYETTEVILLE

VIRGINIA L COLLISON
AGRONOMY

STATE AR ZIP
COUNTY NUMBER

PLANT INTRUDUCTION GREENHOUSE

AMES

OEB CULVILLE
DEPT OF AGRONOMY
isu

AMES

ANDRE COMEAU
AGRICULTURE CANADA
2560 BOUL HOCHELAGA

SAINTE-FOY QUE
CANADA GlV 246

JOSE COUTINHO

NATL PLANT BREEDING STATION

P - 7350
ELVAS
PORTUGAL

NE I COWEN
DEPT OF AGRONOMY
Isu

AMES

DARRELL COX
1 AGRONOMY
isv

AMES

B8 M CUNFER
DEPT OF PLANT PATHOLOGY
GEORGIA AGRIC tXP STATION

EXPERIMENT

SHAGWAN DAS
DEPT OF FORAGE RESEARCH
HARYANA AGRI UNIVERSITY

HISSAR ~-125004 INDIA

. STATE 1A ZIP

COUNTY NUMBER

STATE 1A ZIP
COUNTY NUMBER

STATE ZIiP
COUNTY NUMBER

STATE ZipP
COUNTY NUMBER

STATE 1A ZIP
COUNTY NUMBER

STATE IA ZIP
COUNTY NUMBER

STATE GA ZIP
COUNTY NUMBER

STATE ZIP
COUNTY NUMBER

72701

50031-1010

50011

50011

50011-1010

30212

LULIS FABINI
MOLINO PURLITAS S A
VIDAL Y FUENTES 3092

MONTEVIDEU URUGUAY STATE ZiP

COUNTY NUMGER

ENG FEDER]IL/]
FAV — UNIVERSIDADE FEDERAL DO

CAXIA POUSTAL 776
PORTU ALEGRE RS BRAZIL STATE 21p

COUNTY NUMBER

DR w F FINLEY
CASABLANCA - AID
C/0 STATE DEPARTMENT

WASH INGTON STATE DC ZIP

COUNTY NUMBER

ENG AGR ELMAR LUIZ FLOSS
CAIXA PUOSTAL S6F0ONOMIA
EMBRAPA

PASSO FUNDOs RS

BRAZIL STATE Z1iP
COUNTY NUMBER

R S FONTANELL]

CAIXA POSTAL 569

EMBRAPA

PASSO FUNDO R S

BRAZIL
STATE ZIP
COUNTY NUMBER

R A FORSBERG
AGRONOMY OEPT
UNIV OF WISCONSIN

MAD I SON STATE wl ZipP

COUNTY NUMBER

M L FUUTS
DEPT OF AGRONUMY
UNIV OF ARKANSAS

FAYETTEVILLE STATE AR ZIP

COUNTY NUMBER

DR JUDITH FREGEAU

PLANT PHYSIOLOGIST
CEREAL CROPS SECTION
OTTAWA RESEARCH STATION
AGRI CULTURE CANADA
OTTAWA ONTARIO STATE L1P
COUNTY NUMBER

K J FREY
18 AGRONOMY

AMES STATE JA Z1\P

COUNTY NUMBEKR

20520

53706

T2701

K1A —0C6

o]
Pt

50011-1010

.



GUNTHER FRIMMEL

NORDSAAT SAATZUCHTGESELLSCHAFT

D—-2322 WATERNEVERSTORF

POST LUTJENBURG

HOLSTEIN

WEST GERMANY STATE ZiP
COUNTY NUMBER

S € FRITL

DEPT UF PLANT BREEDING & SIOMETRY
252 EMERSON HALL
CORNELL UNIVERSITY
1THACA STATE NY 1P
COUNTY NUMBER

M FRUSTs LIBRARIAN

DIVISION OF ANIMAL PRODUCTION

CSIRO

P 0O 80X 239

BLACKTOWNN NSW AUSTRALIA 2148
STATE Z1P
COUNTY NUMBER

DAVID W GAFFNEY
QUAKER PRUDUCTS AUSTRALIA LTID
SUNSHINE RUAD WEST FOOTSCRAY

VICTORIA 3012 MELBOURNE
AUSTRALIA STATE 1P
COUNTY NUMBER

DR JUSE D MOLINA GALAN

CENTRO DE GENETICA

COLEGIO DE POSTGRADUADOS

APDO POSTAL 1

CHAP INGOs MEXICO

C P 56230 STATE ZiP
COUNTY NUMBER

D A GALWAY
RESEARCH BRANCH CENTRAL REGION
OTTAWA RESEARCH STATION BLDG 75

OTTAWA ONTARIO
CANADA K1A 0C6 STATE z1P
COUNTY NUMBER

J H GARDENHIRE
SOIL & CROP SCIENCES
TEXAS A & M UNIVERSITY

COLLEGE STATION STATE IX 2ZIP

COUNTY NUMBER

C C Gl
AGRICULTURE CANADA
195 DAFOE ROAD

WINNIPEG MANITOBA
CANADA R3T 2M9 STATE ZIP
COUNTY NUMBER

E C GILMURE
SOIL & CROP SCIENCES DEPT
TEXAS AEM UNIV

COLLEGE STATION STATE TIX ZIP

COUNTY NUMBER

14853

77843

77643

JAMES HAN/EL

MUURE HALL — AGRONOMY
1575 LINDEN LR

UNIV OF WISCONSIN

MAD I SON
COUNTY NUMBER

D E HARDER
BRANCH KES STATION 195 DAFOE ROAD

WINNIPEG MANLTOBA
CANADA RJ4T 2M9 STATE 1P
COUNTY NUMBER

HOWARD F HARRISUON
COKER®*S PEDIGREED SEED €O
P O B8UX 340

STATE SC 1P
COUNTY NUMBER

HARTSVILLE

ROBERT HARROLD
ANIMAL SCIENCE DEPT
NORT DAKOTA STATE UNLV

FARGO STATE ND ZIP
COUNTY NUMBER

J O HAYES
UNIV COLLEGE OF WALES DEPT OF AGRIC
PENGLAIS AHBERYSTWYTH SY23 30D

DYFED UNITED KINGDOM STATE ZipP
COUNTY NUMBER

T T HeBERT
DEPT OF CROP SCIENCE
NORTH CAROLINA STATE UNIV

STATE NC ZIP
COUNTY NUMBER

RALE IGH

H DAV1D HURT
THE WUAKER OATS CO
617 WEST MAIN ST

STATE I Z1P
COUNTY NUMBER

BARR INGTUN

INTERNATIONAL RICE RES INST
LIBRARY & DOC CENTER
P O BOX 933

MANI LA _
PHILIPPINES STATE Z1P

COUNTY NUMBER
DR JAHN

AKAD DOER LANDWIRT DER DDR
INST FUR ZUCHTUNGSF ORSCHUNG
DUR~43 QUEDLINBURG

E U J-ROSENBERG-STR 22/23

E GERMANY STATE L3P
COUNTY NUMAFR

29550

58015

27607

60010

STATE Wil 2ZIP 53706

N



C I GOELLNER

CAIXA PUSTAL 569

EMBR APA

PASSQ FUNDO R S

HBRAZ 1L
STATE ZIiP
COUNTY NUMBER

C A JIMENEZ GONZALEZ
INVEST PROG AVENA CAEVAMEX
APDQ POSTAL 10

CHAP INGOs MEX

MEXECO STATE 1P
COUNTY NUMBER

MAGNE GULLORD
AGR EXP STN APELSVILL

2858 KAPP
NORWAY STATE 1P
COUNTY NUMBER

PER HAGBERG
SVALOF A8
$=-26800 SVALOV

SWEDEN STATE 1P
COUNTY NUMBER

LON HALL
DEPYT QOF PLANT SCIENCE
SOUTH DAKOTA STATE UNIV

STATE SD Z1P
COUNTY NUMBER

BROOKINGS

A G HALLE . .

ELABORADORA ARGENTINA DE CEREALES S A

CASSILLA DE CORREOC 110,

CORREQ CENTRAL

BUENOS ALIRES

ARGENTINA STATE Z1P
COUNTY NUMBER

RICHARD P HALSTEAD
DEPT OF AGRONOMY & PLANT GENETICS
UNIVERSITY UF MINNESOTA .

STATE MN Z]P
COUNTY NUMBER

ST PAUL

CEBE CO-HANDELSRAAD
PLANT BREEDING STATION
P O BOX 139

8200 AC LELYSTAD
NETHERLANDS STATE 1P
COUNTY NUMBER

PETER R HANSON
PLANT BREEDING INSTITUTE
TRUMP INGTON

CAMBRIDGE CB2 2LQ
ENGL AND STATE Z1P-
COUNTY NUMBER

57007

55106

R E JARRETT :
DEPT OF CROP SCIENCE
NORTH CAROLINA STATE UNIV

STATE NC 2P
COUNTY NUMBER

RALE I6H

DR D S JATASRA

G B8 PANT UNIV AGR & TJECH

PANTNAGAR 263 145 DISTNIVERSITY

NAINITAL (U P}

INDIA
STATE 1P
COUNTY NUMBER

H JEDLINSKI
N-431 TURNER HALLHOLOGY
DEPT OF PLANT PATHOLOGY

Uoix

1102 S GOODWIN AVE

URBANA STATE I ZIP
COUNTY NUMBER

G JENKINS

AGRICULTURAL RESEARCH COUNCIL
160 GREAT PUORTLAND S7¥

LONDON wLN 60T
UNITED KINGDOM STATE 21P
COUNTY NUMBER

NEAL. F JENSEN
17607 FOOTHILLS DRIVE

STATE AZ zIP
COUNTY NUMBER

SUN CITY

B8 S5 JHORAR

G B PANT UNIlIV AGR & TECH

PANTNAGAR 263 145 DIST

NAINITAL (U P)

INDIA
STATE ZIP
COUNTY NUMBER

DAVID R JOHNSON
CEREAL RUST LAB
UNIV OF MINNESOTA

ST PAUL STATE MN Z1IP

COUNTY NUMBER

J E JONES

WELSH PLANT BREEDING STATION
PLAS GUGERDDAN

NEAR ABERYSTWYTH SY23-3EB

WALES UNITED KINGDOM STATE 4§ od
COUNTY NUMBER

JERRY JUNES
AGRONOMY DEPT
UNIV OF GEORGIA

STATE GA 2P
COUNTY NUMBER

ATHENS

27607

61801

85373

55108

30602

€8



"JOHN JONES
PLANT PATHOLOGY DEPT
UNIV UF ARKANSAS

FAYETTEVILLE STATE AR 21IP 72701
COUNTY NUMBER

NARIMAH KALIRUDIN

DEPT OF AGRONOMY

1su

AMES STATE JA Zj}IP 50011
COUNTY NUMBER

RUSSELL S KAROW

402 MOORE HALL — DEPT OF AGRONOMY

1575 LINDEN DR

Uw

MADI SUN STATE Wl ZiP S3706
COUNTY NUMBER

P J KEANE

DEPT QOF BOTANY

LATRUBE UNIVERSITY

BUNDOURA VICTORIA

AUSTRALIA 3083 .
STATE zZ1P
COUNTY NUMBER

RECHARD L KIESLING

PLANT PATH DEPYT

P O BOX 5012

NORTH DAKOTA STATE UNIV

FARGO STATE NDO Z3iP 58102
COUNTY NUMBER

R A KILPATRICK

SMALL GRAIN CENTRE

PRIVATE BAG X29

BETHLEHEM 9700

REPUBLIC OF SOUTH AFRICA STATE 1P
COUNTY NUMBER

HAROLD R KLINCK, PROFESSOR OF AGRONOMY

FACULTY UF AGRICULTURE <« PLANT SCIENCE

MACDONALD CAMPUS OF MCGILL UNJIV

21111 LAKESHORE ROAD

STE ANNE DE BELLEVUE, P Q

CANADA STATE ZIP HOX
COUNTY NUMBER

F L KOLp

AGRON DEPT TYSON BLDG

PENNSYLVANIA STATE UNI1V

UNIVERSITY PARK STATE PA ZIP 16802
COUNTY NUMBER

MATH IAS KOLDING

COLUMBIA HASIN AGRICULTURE

RESEARCH CENTER

P O B8OX 370

PENDLETON STATE OR ZIP 97801

COUNTY NUMBER

-1C0

J M LEGGETY
WELSH PLANT SREEDING STA
PLAS GUOGERDDAN

NEAR ABERYSTWYTH
WALES STATE Z1P

COUNTY NUMBER

MARV IN LENZ
QUAKER UATS CO
617 w MAIN ST

SARRINGTON STATE 1L Z1P
COUNTY NUMBER
H B8 LOCKHART

MERCHAND ISE MART BLDG

THE QUAKER OQATS COMPANY

CHICAGO STATE 1. Z1P
COUNTY NUMBER
S M LOCKINGTON

THE QUAKER QOQATS COMPANY OF CANADA LTD
QUAKER PARK

PETERBOUOROUGH ONTARIO

CANADA KGJy 782 STATE zipP

COUNTY NUMBER

OR G P vODHI]

SORGHUM BREEDER

DEPTY OF PLANT BREEDING
HARYANA AGRICULTURAL UNIV
HISSAR-125004

HARYANA INDIA STATE Z1P
COUNTY NUMBER

ROLAND LOISELLEs P AG
HEAD PLANT GENE RESOURCES CANADA
OTTAWA RESEARCH STATION

OTTAWA ONTARIO

CANADA K1A 0C6 STATE 1P

COUNTY NUMBER

DAVID L LONG
USDA SEA, AR CEREAL RUST LAB
UNIVERSITY OF MINNESOTA

ST PAUL STATE MN ZIP
COUNTY NUMBER
DR G LOUKHART

Us DA

1515 COLLEGE AVE

MANHATTAN STATE KS Z21P
COUNTY NUMBER
H H LUKE

PLANT PATHOLOGY DEPFT

UNIVERSITY OF FLORIDA

STATE FL ZIP

GAINESVILLE
COUNTY NUMBER

60010

60654

55108

66502

32611

%8



C F KONZAK
AGRUNOMY DEPARTMENT
WASHINGIUN STATE UNIVERSITY

PULL MAN -
COUNTY NUMBER

80 KRISTIANSSON
SVALUOF aB s5-268 00

SVAL OV SWEDEN STATE 1P
COQUNTY NUMBER

TAKESHI KUMAGAIL
HOKKAIODQ NAT AGR EXP STA OAT BRD LAB

H1ITSUJIGAOKA TOYOHIRA
SAPPARO 061-01 JARAN STATE V414
COUNTY NUMBER

GREG KUSHNAK
AGR RESEARCH CENTER
P O BOX 1474

STATE MT Z1IP
COUNTY NUMBER

CONRAD

GIDEON LADKZINSKY

THE HEBREW UNIV

FACULTY OF AGRIC

P 0O BOX 12

REHOVOT 76-100

ISRAEL STATE ZiP
COUNTY NUMBER

H N LAFEVER

AGRONOMY DEPT

OH1I0 AGRICULTURAL RESEARCH
& DEVELOPMENT CENTER

STATE oH ZIP
COUNTY NUMBER

WOOSTER

ARTHUR LAMEY
PLANT PATH DEPT BOX 5012
NORTH DAKOTA STATE UNIV

FARGO STATE ND Z1P
COUNTY NUMBER

LANDBRUGETS KORNFORAEDL ING

SEJET
DK~8700 HORSENS
DENMARK
STATE Z1iP
COUNTY NUMBER
D A LAWES

WELSH PL. BREED STA PLAS GOGERDDAN
NEAR ABERYSTWYTH SY23-3EB

WALES UNLITED KINGDOM STATE Z1P
COUNTY NUMBER

STATE WA Z1IP 99164

59425

44691

58102

JAMES MAC KLY
DEPARIMENT OF PLANT BREEDING

_SEEDISH UNIV OF AGRIC scCi

S=750 07 UPPSALA

SWEDEN STATE zip
COUNTY NUMBER

DRAGUOLJUB MAKSIMOVIC
INSTITUTE FOR SMALL GRAINS

KRAGUJEVAC
YUGOSLAVIA STATE zZ1P
COUNTY NUMBER

URIEL MALDUNADO A
DIRECTOR-CIAMEC
AGRIC RESEARCH CENTER-INIA

APDC POSTAL 10
CHAP INGO MEXICO STATE zip
COUNTY NUMBER

JACOB MANISTERSKI]

TEL AVIV UNIVERSITY

FACULTY OF LIFE SCIENCES

INSTITUTE FOR CEREAL CROPS IMPROVEMENT

"RAMAT AV1V ISRAEL

STATE 1P
COUNTY NUMBER

HARQLD G MARSHALL
AGRON DEPT TYSON BLDG
PENNSYLVANLIA STATE UNIV

UNIVERSITY PARK STATE PA 2P

COUNTY NUMBER

J W MARTENS
BRANCH RESEARCH STATION 195 DAFOE ROAD

WINNIPEG MANITOBA
CANADA R3T 2M9 STATE Z1P
COUNTY NUMBER

MATILLE MARTINEZ
INIA DEPT CEREALES LEGUMINOSES
FINCA *®“tEtL ENCIN™ APARTADO 127

ALCALA DE HENARES
MADR ID SPAIN STATE 1P
COUNTY NUMBER

BENGT MATTSSON
SVALOF AB 268 00

SVALOF SWEDEN STATE ZipP
COUNTY NUMBER

MARIA MAZARAKI
PLANT BREED INSTITUTE
30~423 CRACOW

4 ZAWILA STR
POLAND STATE zZipe
COUNTY NUMBER

16802

S8



BRUCE MCBRATNEY
3 AGRONOMY
1SuU

AMES

M E MCDANIEL

SOIL & CROP SCIENCES DEPT

TEXAS A & M UNIV

COLLEGE STATION

J M MCEWAN
CROP RES DIV DSIR
PRIVATE BAG

PALMERSTON NORTH
NEW ZEALAND

JOHN MCFERSON
DEPT OF AGRONOMY
1su

AMES

w T MCGRAW
JACOB HARTZ SEED CO INC
P O BOX 946

STUT TGARTY

R 1 H MCKENZILE

AGR}I CULTURE CANADA

RES STATION DE RECHERCHE
195 DAFOE ROD

WINNIPEG

MANI TOBA R3T 2M9

R J MCLEAN

DEPT OF AGRICULTURE
JARRAH ROAD

SOUTH PERTH

WESTERN AUSTRALIA 6151

MIKE MCMULLEN
DEPT OF AGRONOMY
NORTH DAKOTA STATE UNILV

FARGO

RENATO BORGES DE MEDEIROS

C P 1kl

98700 14Ul
RS ORAZIL

STATE 1A Z1P 50011-1010

COUNTY NUMBER

STATE TX ZIP
COQUNTY NUMBER

STATE 1P
COUNTY NUMBER

STATE 1A Z]1P
COUNTY NUMBER

STATE AR Z1P
COUNTY NUMBER

STAYE zipP
COUNTY NUMBER

STATE 21P
COUNTY NUMBER

STATE ND Z]1P
COUNTY NUMBER

STATE zZiP
COUNTY NUMBER

77843

50011

72160

58102

JUHN G MUSEMAN
ROOM 127 BLDG 001
BARC —wEST

BELTSVILLE

MIGUEL MUTA
DEPARTAMENTU DE GENETI1CA

ESTACAD AGRONOMICA NACIONAL

2780 QEIRAS
PORTUGAL

CHRIS MUNDT
DEPTY OF PLANT PATHOLOGY

NORTH CAROLINA STATE UNIV

RALE 1GH

AAGE MUNK

LANDBRUGENTS KORNFORAEDLING

NOERREMARKSVEJY 67 SEJET
DK 8700 HORSENS
DENMARK

C F MURPHY
DEPT OF CROP SCIENCE

NORTH CAROLINA STATE UNIV

RALE IGH

MANUEL NAVARRO-FRANCO

STATE MD ZIP 20705
COUNTY NUMBER )

STATE 21pP
COUNTY NUMBER

STATE NC Z1P 27650
COUNTY NUMBER

STATE ZiP
COUNTY NUMBER

STATE NC ZIP 27607
COUNTY NUMBER

INST NAC DE INVEST AGRICOLAS
APDU POSTAL NO 6-882 Y 6-883

MEXICO 6 D F MEX1CO

L R NELSON

SOIL & CROP SCIENCES DEPT

TEXAS AEM UNIV

COLLEGE STATION

J J NIELSEN

AGRICULTURE CANADA

RES STATION DE RECHERCHE
195 DAFOE RD

WINNIPEG

MANI TOBA

W C NIEMANS-VERDRIEE

STATE ray
COUNTY NUMBER

STATE TX Z1IP 77843
COUNTY NUMBER

STATE ZIP R3TY -—-2M9
COUNTY NUMBER

INSTITUUT VOOR PLANTENVEREDELING

POSTOUS 3806

6700 AJ WAGENINGEN
NETHERLANDS

STATE 1P
COUNTY NUMBER



LEONARD Ml CHEL
310 BESSEY

isv

AMES STATE 1A ZIP 500111020
COUNTY NUMBER

A MICKE

FAO—1AEA DIV PL BRD & GEN SEC
P 0O B8OX 100

A=1400 VIENNA
AUSTRIA STATE ZipP
COUNTY NUMBER

K MIKKELSEN
NORWEGIAN GRAIN CORPORATION

STORTINGEGT 28
OSLO 1 NUORWAY STATE Z1lp
COUNTY NUMBER

JUAN CARLUOS MILLOT
LUCERNA 6221

MONTEV IDEQ URUGUAY . STATE 1P
COUNTY NUMBER

S N MISHRA
G B8 PANT UNIV AGR & TECH
PANTNAGAR 263 145 DIST

NAINITAL (UsPe) INDIA STATE ZIP
COUNTY NUMBER

BRON 1OJUS NAMAJUNAS
INSTY OF BOT ACAD SCI LITHUANIAN

TURISTU 47

VILNIUS 21

USSR STATE Z1P
COUNTY NUMBER

M B MOORE
DEPT OF PLANT PATH
UNIV OF MINNESOTA

ST PAUL STATE MN 2Z1IP

COUNTY NUMBER

ING M S RAFAEL JAVALERA MOREND
AVE CUSIHUIRIACHIC NO 3148
CO CUAUHTEMOCs CHIH 31500

STATE Z1pP
COUNTY NUMBER

TOSHINOBU MORIKAWA

INSTRUCTUR OF AGRICULTURE
UNIVERSLEITY OF OSAKA PREFECTURE
MOZUUMEMACHTIs SAKAI CITY

OSAKA 591 JAPAN STATE ZlP
COUNTY NUMBER

55108

ICHIZ0 N]ISHIYAMA
18 HAZAMACHO SHUGAKUIN

SAKYUKU
KYOTO

JAPAN 606 STATE z1P

COUNTY NUMBER

JIM OARD
312 BESSEY HALL

Isu

AMES STATE 1A ZIP
COUNTY NUMBER

J D OATES, OFFICER IN CHARGE
PL BREEDING INSY P O BOX 180
CASTLE HILL — UNIV OF SYDNEY

NEW SOUTH WALES 2154
AUSTRALIA STATE Z1P
COUNTY NUMBER

HERBERT W OHM
AGRONOMY DEPT
PURDUE UNI1V

LAFAYETTE STATE IN ZIP
COUNTY NUMBER
w H OLIVER

12 WOLSELY ROAD

LINDFIELD 2070

NEW SOUTH WALES AUSTRALIJA STATE zZip
COUNTY NUMBER

JAIME PALACIOS OLIVOS

INSTITUTO NACIONAL DE INVESTIGACION
Y PROMOCION AGROPECUARIA

AV GUZMAN BLANCO 309

LIMA 1 PERU STATE ZipP
COUNTY NUMBER

GOSTA OLSSON
OAT & WHEAT BREEDING DEPT
SWED ISH SEED ASSOCIATION

$=-268 00
SVALOV SWEDEN STATE ZiP
COUNTY NUMBER

MOHAMAD BIN OSMAN

346 MOORE HALL - AGRONOMY
1575 LINDEN DR

UNIV OF WISCONSIN

MADISUN STATE wl 2iP
COUNTY NUMBER
K w PAKENDORF

SMALL GRAIN CENTRE

PRIVATE BAG X29

BEHTLEHEM 9700

REPUBLIC OF SOUTH AFRICA
STATE zipP

COUNTY NUMBER

50011-1020

47907

53706



ANDRAS PALAGY]

CEREAL. RESEARCH INSTITUTE
SZEGED

P 0 BOX 391

HUNGARY 6701 STATE Zip
- COUNTY NUMBER

Y C PALIwWAL

CHEM & BI0LOGY RES INST

RESEARCH BRANCH

CANADA AGRICULTURE

OTTAwA ONTARIO

CANADA K1A 0COH STATE Z1P
COUNTY NUMBER

R S PARODA
DEPT OF PLANT BREEDING
HARY ANA AGRICULTURAL UNIVERSITY

HISSAR=125004 INDIA STATE ZipP
COUNTY NUMBER

H PASS
AGRONOMY DEPT
OKLA STATE UNIVERS1ITY

STILLWATER STATE OK ZiIP
COUNTY NUMBER

8 D PATIL
INDIAN GRASSLAND & FODDER RES INST
PAHUJ DAM, JHANSI-GWALIOR RD
JHANS 1 -284003 (U P)

INDI A STATE 1P
COUNTY NUMBER

GEORGE PATRICK
10 AGRUNOMY
iIsu

AMES STATE 1A ZIP
COUNTY NUMBER

F L PATTERSON
AGRONOMY DEPY
PURDUE UN1V

LAFAYETTE STATE IN 2P
COUNTY NUMBER

THUMAS PAYNE
UNIV OF MINNESOTA
AGRONOMY BUILDING
1509 GORTNER AVE

ST PAUL STATE MN Z1IP
COUNTY NUMBER

D M PETERSON
AGRONOMY DEPT
UNLIV OF WISCONSIN

MADI SON STATE w} zZip
COUNTY NUMBER

74074

50011-1010

47907

55108

53706

DR ALFREDO CARBALLO GQUIROZ
CENTRO DE GENETICA
COLEGIO DE POSTGRADUADOS
APDO POSTAL 1

CHAP INGU s MEXICO

C P 56230 ' STATE 1P
COUNTY NUMBER

T1BUOR RAJHATHY

OTTAWA RESEARCH STATION BLDG SS

OTTAWA

ONTARIO CANADA

K1A 0C6 STATE ZiP
COUNTY NUMBER

IGNACIO RAMIREZ A

INSTITUTO OE INVESTIGACIONES

AGROPECUARIEAS

CASILLA 5427 /7 LA PLATINA

SANT IAGO CHILE STATE 1P
COUNTY NUMBER

M VvV RAO

WHEAT PROJECT DIRECTOR

1AR1L

NEW ODELH} 110012

IND1A STATE kP
COUNTY NUMBER

R RASTOGI

G B PANT UNIV AGR & TECH

PANTNAGAR 263 145 DISTY

NAINITAL (U P) INDIA
STATE 1P
COUNTY NUMBER

FRED RATTUNDE

DEPT OF AGRONOMY

isu

AMES STATE 1A ZIP

COUNTY NUMBER

MONI CA REBUFFO
F1TOPATOLGIA
ESTACION EXP LA ESTANZUELA

COLONIA URUGUAY STATE

Z1pP

COUNTY NUMBER

DALE L REEVES
PLANT SCIENCE DEPY
SOUTH DAKOTA STATE UNIV

BROOKINGS STATE SO Z1IP
COUNTY NUMBER

£ REINBERGS
CROP. SCIENCE DEPT
UNIVERSITY OF GUELPH

GUELPH ONTARIU
CANADA N1G 2wl STATE

z1P

COUNTY NUMBER

50011

57006

88



P L PFAMLCER
AGRONOMY DEPT
304 NEWELL HALL
UNIV OF FL

STATE FL Z1P
COUNTY NUMBER

GAINESVILLE

PLANT OREEDING INSTITUTE L IBRARY
MARIS LANE TRUMPINGTON
CAMBRIDGE CB2 2 tQ

ENGLAND UNITED KINGDOM STATE zZIie
COUNTY NUMBER

Y POMERANZ
1515 COLLEGE AVE
USDA/ARS GRAIN MKT RES CEN

STATE KS ZIP
COUNTY NUMBER

MANHATTAN

ALEKSA POPRPOVIC
INSTITUTE FUR SMALL GRAINS

KRAGUJEYAC
YUGOSLAVIA STATE Z1P
COUNTY NUMBER

K B PORTER
SOIL & CROP SCIENCES DEPY
TEXAS AEM UNIV

STATE Tx Z1IP
COUNTY NUMBER

COLLEGE STATION

PETER PORTMANN
DEPT OF AGRICULTURE
JARRAH ROAD

SOUTH PERTH W A 6151
AUSTRALIA STATE 1P
COUNTY NUMBER

R PRASAD

G B PANT UNIV AGR & TECH

PANTNAGAR 263 145 DIST

NAINITAL (U P)

INDIA
STATE ZIpP
COUNTY NUMBER

J PURCELL
CEREAL BREED STA DEPT OF AGRI
COUNTY KI1LDARE

BACKWESTON LEIXLIP
IREL AND STATE ZipP
COUNTY NUMBER

QUAKER OATS TECHNICAL LIBRARY
617 W MAIN S¥

STATE It Z1P
COUNTY NUMBER

BARR INGTON

32611

66502

77843

60010

LARS RelTAN
STATENS FORSKINGSSTASJON KVITHAMAR

7500 STJORDAL
NORwAY STATE 21

COUNTY NUMBER

MATT 1 REKUNEN
HANK K 1JA PLANT BREEDING INSTITUTE

SF—04300 HYRYLA
F INL AND STATE zip
COUNTY NUMBER

LUCAS REYES
R R 2 BOX 589

STATE TX ziP
COUNTY NUMBER

CORPUS CHRISTI

REYNALDU REYES N
APARTADO AEREO 151123

BOGOTA CUOLOMBIA STATE ZIP
COUNTY NUMBER

HOWARD w RINES

AGRON AND PLANT GENETICS DEPY
303 AGRONOMY BLDG

UNIV OF M]INN

STATE MN  ZIP
COUNTY NUMBER

ST PAUL

G RUBERTS
TFEMOKA AGRIC RESEARCH STA
P O BOX 304

TEMORA N S W 2666
AUSTRALIA STATE P
COUNTY NUMBER

MARY ROBERTS-APRILs PUBLICATIONS
DIVERSITY

419 CANYON

SULITE 320

STATE CO Z1IP
COUNTY NUMBER

FORT COLLINS

w F ROCHOW
PLANT PATHOLOGY DEPT
CORNELL UNIVERSITY

ITHACA STATE NY zZIP
COUNTY NUMBER

ALAN P ROELFS
USDA 7/ SEA/ AR CEREAL RUST LAB
UNIV OF MINNESOTA

STATE MN ZIP
COUNTY NUMBER

ST PAUL

78410

55108

80521

14853

55108

68



CHARLES R ROHDE
COLUMBIA BASIN AGR RES CENTER
P 0O Bux 370

PENDLETUN STAYE OR ZIP
COUNTY NUMBER

MAGNUS ROL AND
WE IBULLSHOWLM PL BREED INST

BJERTORP
535 00 KVANUM SWEDEN STATE 1P
COUNTY NUMBER

A BRUCE RUSKENS
THE WAKER OATS COMPANY
418 2ND ST N E 8BOX 1848

CEDAK RAPRPIDS STATE 1A (ZIP
COUNTY NUMBER

BRIAN ROSSNAGEL
CROP DEVELOPMENT CENTER
UNIV OF SASKATCHEWAN

SASKATOON SASKATCHEWAN
CANADA S7N ONO STATE ZlpP

COUNTY NUMBER

PAUL. G ROTHMAN
CEREAL RUST LAB 1551 LINDIG
UNIV OF MINNESOTA

ST PAUL STATE MN ZIP
COUNTY NUMBER

P ROWOTH
106 CURTISS HALL
UNIV OF MISSOURI

COLuUMBLA STATE MO ZIP
COUNTY NUMBER

MARKETTA SAASTAMOINEN
DEPTY OF PLANT BREEDING
AGR]I CULTURAL RESEARCH CENTER

31600 JOKIONEN FINLAND STATE 21P
COUNTY NUMBER

JAIME SAHAGUN
DEPT UOF AGRONOMY
Isu

AMES STATE 1A Z]P
COUNTY NUMBER

DAVID J SAMMONS
DEPT UF AGRONOMY
UNIVERSITY OF MARYLAND

COLLEGE PARK STATE MD Z1P
. COUNTY NUMBER

97801

52406

55108

65211

50011

20742

HAZEL L SHANDS
AGRONOMY DEPT

UNIV OF WwISCONSIN

MAD1 SON

HENRY L SHANDS

DEKALB AG RESEARCH INC

R R 2 #0X B8AA

GLYNDON

G £ SHANER

BOTANY & PL PATHOLOGY DEPT
PURDUE UNIVERSITY

LAFAYETTE

S8IBLIOTECA

C A E ®SIERRA DE CHIHUAHUA®

APDO POST 554
CO CUAUHTEMUC,

MARR D SIMUONS

313 BESSEY HALL

AMES

H J SIMS

21 MORWELL AVENUE

WATSONIA VICTORIA 3087

AUSTRALIA

R SINGH

CH1C 31500

STATE Wi ZIP
COUNTY NUMBER

STATE MN Z]1P
COUNTY NUMBER

STATE IN ZIP
COUNTY NUMBER

STATE 1P
COUNTY NUMBER

STATE A ZIP
COUNTY NUMBER

STATE ZipP
COUNTY NUMBER

INDIAN GRASSLAND & FODDER RES INST
PAHUJ DAM, JHANSI-GWALIOR RD

JHANS1-284003 (U P}

INDLA

RON SKRDLA
10 AGRONOMY
Isu

AMES

A E SLINKARD

CROP SCIENCE DEPT
UNIV OF SASKATCHEWAN

SASKATOUN S7TN Ow0
SASKATCHEWAN CANADA

STATE raid
COUNTY NUMBER

STATE JTA ZIP
COQUNTY NUMBER

STATE zZip
COUNTY NUMBER

53706

06

56547

47907

50011-1020

50011-1010



JACK F SCHAFER
-USDA-ARS

CEREAL RUST LAB
1509 GORINER AVE
ST PAUL STATE MN ZIP
COUNTY NUMBER

JOHN F SCHAFER

CEREAL RUST LABORATORY
1551 LINDIG ST

U OF MINN

ST PAUL STATE MN Z1P
COUNTY NUMBER

JOHN W SChMIDT
322 KEIM HALL — EAST CAMPUS
UNIV OF NEBRASKA — LINCOLN

LINCOLN STATE NE 21IP

COUNTY NUMBER

S SCHNEILIDER

CAIXA POSTAL 569

EMBRAPA

PASSO FUNDO R S

BRAZIL
STATE ZiP
COUNTY NUMBER

DONALD J SCHRICKEL
MERCHANDISE MARY B8LDG
THE QUAKER OATS COMPANY

CHRICAGO STATE 1L ZIP
’ COUNTY NUMBER
GRACE SCHULER

312 BESSEY HALL

Isu

AMES STATE YA ZiP
COUNTY NUMBER

JOSEF SEBESTA
RIPP -PLANT PROTECTION DIV
161 06 PRAGUE 6 RUZYNE 507

CZECHUSOVAKIA STATE ZiP
COUNTY NUMHER

DALE SECHLER
106 CURTISS HALL
UNIV OF MISSOURIE

CoLuMBIA STATE MO zIP

COUNTY NUMBER

ADRIAN SEGAL
TEL AVIV UNIVERSITY
FACULTY OF LIFE SCIENCES
INSTITUTE FOR CEREAL CROPS JIMPROVEMENT
RAMAT AVIVs ISRAEL
STATE 1P
COUNTY NUMHBER

55108

55108

68583

60654

$0011-1020

65211

D H SMITH JUR
USDA~ARSs NER
AG RESEARCH CENTER 80946

STATE MD 2Z1#
COUNTY NUMBER

BELTSVILLE

E L SMITH
AGRONOMY DEPT
OKLAHOMA STATE UNIV

STATE OK 2Z1IP
COUNTY NUMBER

STILLWATER

K R SULANKI]
DEPT OUF PLANT BREEDING
HARYANA AGRICULTURAL UNIVERSITY

HISSAR 125004 INOIA STATE Z21P
COUNTY NUMBER

MANUEL SOMOZA

JUAN MATA ORTIZ NO 303

APDO POSTAL NO 38

NUEVO CASAS GRANDESs CHIC

MEX1ICO
STATE ZiP
COUNTY NUMBER

DR MARK E SORRELLS

DEPT OF PLANT BREEDING & BIOMETRY
252 EMERSON HALL

CORNELL UNIV

STATE NY zZ1P
COUNTY NUMBER

ITHACA

FRED SPRING
RALSTON~PURINA CO
P O BOX 3588

DAVENPORT STATE IA (ZIP
COUNTY NUMBER

JIM STAGE

UNIV OF MINNESOTA
AGRUNOMY BUILDING
1509 GORTNER AVE

STATE MN ZI1IP
COUNTY NUMBER

ST PAUL

T M STARLING
AGRONOMY DEPT
VP I AND S U

STATE VA Z]IP
COUNTY NUMBER

SLACKSBURG

OEON D STUTHMAN

DEPT OF AGRONDOMY & PLANT GENETICS
UNIV OF MINNESOTA

1509 GORTNER AVE

STATE MN Z1IP
COUNTY NUMBER

S¥ PAUL

20705

74074

14853

52808

55108

24061
o

ot

55108



SElJ1 TABATA
HOKK ALIDO NAT AGR EXP STA

HITSUJIGAOKA TOYOHIRA
SAPPORO 061-01 JAPAN

AKITOSHI TAJIM]

OAT BRD LAB

STATE Z1iP
COUNTY NUMBER

HOKKAIDO NATIONAL AGRICULTURAL

ESPERIMENT STATION
SAPPORO JAPAN

K O TANEJA
DEPT OF FORSAGE RESEARCH
HARYANA AGRI UNIVERSITY

HISSAR~-125004 INDIA

G ALLAN TAYLOR
PLANT & SOIL SCI DEPY
MONTANA STATE UNIV

80ZE MAN

ROSCOE L TAYLORs AGRONOMIST

USDA ARS
P QO BOX AE

PALMER

DEPT OF BOTANY

TEL AVIV UNIVERSITY
JEL AVIV 69978
ISRAEL

HUGH THOMAS

WELSH PLANT BREEDING STATION

PLAS GOGERDODAN

NEAR ABERYSTWYTH
SY23-3€8

WALES UNITED XINGDOM

ING JUAN CARLDS TOMASO
INTA

ESTACION EXPT*L AGROPECUARIA

8187 BORDENAVE B A
ARGENT INA

WALTER TONELL1
CORSO STATUTO 26

12084 MONDOVI CUNEO
ITALY

STATE ZIpP
COUNTY NUMBER

STATE zZipP
COUNTY NUMBER

STATE MT 1P
COUNTY NUMBER

STATE AK ZIP
COUNTY NUMBER

STATE ra L
COUNTY NUMBER

STATE ZIpP
COUNTY NUMBER

STATE 21P
COUNTY NUMBER

STATE z1p

COUNTY NUMBER

59717

99645

D M WwESENBERG

RESEARCH AND EXTENSJON CENTER

P 0 BOX AA
ABERUVEEN

DALLAS £ WESTCERN
3365 SPRING MILL CIRCLE

SARASOTA

R D wlLCOXSON
DEPT PLANT PATHOLOGY
UNIVERSITY OF MINNESOTA

ST PAUL

RICHARD L WILSUN
PLANT INTRO STATION

AMES

RALPH wWOODHULL
617 W MAIN ST

BARR INGTUON

DAVID WORRALL
SOIL & CROP SCIENCES DEPY
TJEXAS AEM UNILV

COLLEGE STATION

D S C WRIGHT
CRUP RESEARCH DIVN
DO S 1 R PRIVATE BAG

GURE NEW ZEAL AND

G M WRIGHT
CROP RES DIV DSIR
PRIVATE BAG

CHRISTCHURCH
NEW ZEALAND

HIROFUMI YAMAGUCHI
COLLEGE OF AGRICW TURE
UNIVERSITY OF OSAKA

PREFECTURE SAKAl OSAKA 591
JAPAN

STATE ID Z1ipP
COUNTY NUMBER

STATE FLL. 21P
COUNTY NUMBER

STATE MN ZIpP
COUNTY NUMBER

STATE 1A ZIP
COUNTY NUMBER

STATE 1L Z1IP
COUNTY NUMBER

STATE IX Z1P
COUNTY NUMBER

STATE zipP
COUNTY NUMBER

STATE 1P
COUNTY NUMBER

STATE Z1pP
COUNTY NUMBER

83210 ©
IX]

33579

55108

50011-1170

60010

77843



FERNANDO TREJU

GENE RAL MANAGER
FABRICA DE CHOCOLATES
LA AZTECA S A DE C v
APARTADUO POSTAL 31-BI1S
MEXICU 3 D F MEXICO STATE 1P

COUNTY NUMBER

DR J VALENTINE

UNIVERSLITY COLLEGE OF WALES
WELSH PLANT BREEDING STATION
PLAS GUGERDDAN NEAR ABERYSTWYTH

STATE 1P
COUNTY NUMBER

WALES

J VAN DER MEY

SMALL GRAIN CENTRE
PRIVATE BAG X29
BETHLENEM 9700

REPUBLIC OF SQUTH AFRICA STATE zZip
COUNTY NUMBER

J S VERMA

DEPT OF PLANT BREEOING

GOVIND BALLABH PANT

KRISHI EVAM PRAUDYOGIK VISHWAVIDYALAYA
PANTNAGARs DISTT NAINITAL
INDIA 263145 STATE z1pP
COUNTY NUMBER

MARY JO VIVIAN
1 AGRONOMY

Isu

AMES STATE 1A ZIP
COUNTY NUMBER

I wARL

DEPT OF BOTANY TEL-AVIV UNIVERS1TY

TEL~AVIV RAMAT-AVIYV
ISRAEL STATE ZiP

COUNTY NUMBER

TED WALTER
AGRONOMY DEPT
THROCKMORTON HALL
K S U

STATE KS Z1P
COUNTY NUMBER

MANHAT TAN

S H WEAVER
MERCHANDISE MART BLDG
THE QUAKER OATS CO

STATE IL ZIP
COUNTY NUMBER

CHICAGO

J A WEBSTER
AGRONOMY DEPT
OKLAHOMA STATE UNIV

STATE OK 1P
COUNTY NUMBER

STILLWATER

$0011~1010

66506

60654

74074

CARR 1E YOUNG
1 AGRONOMY
1SU

AMES STATE IA
COUNTY NUMBER

LEE = _YQUNG
617 WEST MAIN ST

BARR INGTON STATE JL Z1P
COUNTY NUMBER
F J ZELLER

TECHNISCHE UNJIVERS I TAT MUNCHEN

8050 FREISING—WEIHENSTEPHAN

WEST GERMANY STATE 1P

COUNTY NUMBER

60010

21P 50011-1010

€6
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VIII. GEOGRAPHICAL DIRECTORY OF OAT WORKERS

UNITED STATES

ALASKA
Roscoe L. Taylor

ARKANSAS
A. Bassi
Fred C. Collins
M. L. Fouts
John Jones
W. T. McGraw

ARIZONA
N. F. Jensen

COLORADO
Louis N. Bass
Mary Roberts-April

DISTRICT OF COLUMBIA
W. F. Finley

FLORIDA
R. D. Barnett
H. H. Luke
P. L. Pfahler
Dallas E. Western

GEORGIA
A. R. Brown
B. M. Cunfer
Jerry Jones

IDAHO
D. M. Wesenberg

ILLINOIS
C. M. Brown
H. David Hurt
H. Jedlinski
Marvin Lenz
H. B. Lockhart
Donald Schrickel
S. H. Weaver
Ralph Woodhull
Lee R. Young

INDIANA
David Baltenberger
Herbert W. Ohm
F. L. Patterson
G. E. Shaner

TOWA
B. Abel
R. E. Atkins
Luis Barrales
Bill Beavis
Virginia Collison
Deb Colviile
Neil Cowen
Darrell Cox
K. J. Frey
N. Kairudin
Bruce McBratney
John McFerson
Leonard Michel
Jim Oard
George Patrick
Fred Rattunde
A. Bruce Roskens
Jaime Sahagun
Grace Schuler
M. D. Simons
Ron Skrdla
Fred Spring
Mary Jo Vivian
Richard L. Wilson
Carrie Young

KANSAS
D. B. Bechtel
G. Lookhart
Y. Pomeranz
Ted Walter

MARYLAND
L. W. Briggle
Larry W. Dosier
Kenneth H. Evans
John G. Moseman
David Sammons
D. H. Smith, Jr.



MINNESOTA
W. P. Bullock
David Caspar
Richard P. Halstead
David Johnson
David L. Long
M. B. Moore
Thomas Payne
Howard W. Rines
Alan P. Roelfs
Paul G. Rothman
John Schafer
Henry L. Shands
Jim Stage
Deon D. Stuthman
R. D. Wilcoxson

MISSOURI
Paul Rowoth
Dale Sechler

MONTANA
Greg Kushnak
G. Allan Taylor

NEBRASKA
John W. Schmidt

NEW YORK
Gary Bergstrom
S. E. Fritz
W. F. Rochow
Mark E. Sorrells

NORTH CAROLINA
T. T. Hebert
R. E. Jarrett
Chris Mundt
C. F. Murphy

NORTH DAKOTA
Robert Harrold
Richard Liesling.
Arthur Lamey
Mike McMullen

OHIO
H. N. Lafever

OKLAHOMA
H. Pass
E. L. Smith
J. A. Webster
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OREGON

Mathias Kolding
Charles R. Rohde

PENNSYLVANTIA

F. L. Kolb
Harold G. Marshall

SOUTH CAROLINA

Howard F. Harrison

SOUTH DAKOTA

Lon Hall
Dale L. Reeves

TEXAS

UTAH

I. M. Atkins
J. A. Browning
Lealand Dean
C. Erickson

J. H. Gardenhire
E. C. Gilmore
M. E. McDaniel
L. R. Nelson
K. B. Porter
Lucas Reyes
David Worrall

Rulon S. Albrechtsen

VIRGINIA

T. M. Starling

WASHINGTON

C. F. Konzak

WISCONSIN

Deane C. Arny
Marshall A. Brinkman
Ronald D. Duerst

R. A. Forsberg

James Hanzel

Russell S. Karow
Mohamad B. Osman

D. M. Peterson
Hazel L. Shands



CANADA

MANITOBA

P. D. Brown

C. C. Gill

D. E. Harder
R.I.H. McKenzie
J. W. Martens
J. J. Nielsen
ONTARIOQ

I. Altosaar
Vernon D. Burrows
. V. Clark
Fregeau

. A. Galway

R. Klinck

. M. Lockington
Roland Loiselle
Y. C. Paliwal
Tibor Rajhathy
E. Reinbergs
QUEBEC

A. Comeau
SASKATCHEWAN
Ron Bhatty

G. R. Boughton
Brian Rossnagel
A. E. Slinkard

nmyuox

MEXICO

Aristeo Acosta-Carreon
Philip Dyck

Jose Galan

C. A. Jimenez Gonzalez
Uriel Maldonado

R. Moreno

Manuel Navarro-Franco

A. Quiroz

M. Somoza

F. Trejo

ALGERIA

B. Abdelkader

ARGENTINA

Enrique F. Antonelli
Hector L. Carbajo

A. G. Halle

Carlos Tomaso

AUSTRALIA
Andrew R. Barr
J. F. Brown
David W. Gaffney
P. J. Keane
Robyn McLean
J. D. Oates
W. H. Oliver
Peter Portmann
G. Roberts
H. J. Sims

AUSTRIA
A. Micke

BRAZIL
Augusto Baier
Gilberto Carvalho
L. Eichler
Eng. Federizzi
Elmar Floss
R. S. Fontanelli
C. I. Goellner
Renato Borges de Medeiroa
S. Schneider

CHILE
Edmundo D. Beratto
Ignacio Ramirez A.

COLOMBIA
Reynaldo Reyes

CZECHOSLOVAKIA
Josef Sebesta

DENMARK
Aage Munk

EAST GERMANY
Dr. Jahn

ENGLAND
Peter R. Hanson



FINLAND
Matti Rekunen

Marketta Saastamoinen

HUNGARY
Andras Palagyi

INDIA
S. T. Ahmad
Bhagwan Das
B. D. Chaudhary
D. S. Jatasra
B. S. Jhorar
G. P. Lodhi
S. N. Mishra
I. Nishiyama
R. S. Paroda
B. D. Patil
R. Prasad
M. V. Rao
R. Rastogi
R. Singh
K. R. Solanki
K. D. Taneja
J. S. Verma

IRELAND
J. Purcell

ISRAEL
Amos Dinoor
Gideon Ladizinsky
Jacob Manisterski
Adrian Segal
I. Wahl

ITALY
Walter Tonelli

JAPAN
T. Kumagai
T. Morikawa
Ichizo Nishiyama
S. Tabata
Akitoshi Tajimi
H. Yamaguchi

NETHERLANDS
Cebeco-Handelsraad

W. C. Niemans-Verdriee
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NEW ZEALAND
P. A. Burnett
J. M. McEwan
D.S.C. Wright
G. M. Wright

NORWAY
Magne Gullord
K. Mikkelsen
L. Reitan

PERU
J. P. Olivos

POLAND
Maria Mazaraki

PORTUGAL
Francisco Bagulho
Manuel T. Barradas
Jose Coutinho
Miguel Mota

REPUBLIC OF SOUTH AFRICA
R. A. Kilpatrick
K. W. Pakendorf
J. Van Der Mey

SPAIN
Matilde Martinez

SWEDEN
Lars Eskilsson
P. Hagberg
Bo Kristiansson
James MacKey
Bengt Mattsson
Gosta Olsson
Magnus Roland

UNITED KINGDOM
J. D. Hayes
G. Jenkins
J. E. Jones
D. A. Lawes
J. M. Leggett
Hugh Thomas
J. Valentine
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URUGUAY
Luis Fabini
Juan Carlos Millot
Monica Rebuffo

USSR
Bronius Mnamajunas

WEST GERMANY
Gunther Frimmel
F. J. Zeller

YUGOSLAVIA
Dragoljub Maksimovic
Aleksa Popovic



