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I. NOTE~

ORGANIZATION OF THE NATIONAL OAT CONFERENCE

EXECUTIVE COMMITTEE

Chairman
*Past Chairman
*Secretary • • . .
*Editor of Newsletter

REPRESENTATIVES

North Central Region

Southern Region

Western Region . • • . • • . . • . . . . . • • • • • . .

North Eastern Region • . . . . . . • . . . • . . . • • .

U.S.D.A., Technical Advisor .•......
U.S.D.A., National Program Staff (Small Grains)

*Non-voting members

ANNOUNCEMENTS AND INSTRUCTIONS

C. F. Murphy
C. M. Brown

1. W. Briggle
M. D. Simons

D. D. Stuthman
D. T. Sechler

M. D. Simons

C. F. Murphy
M. E. McDaniel

D. M. Wesenberg
C. F. Konzak

H. G. Marshall
N. F. Jensen

H. G. Marshall
L. W. Briggle

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

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

Variety descriptions - When you name or release a new variety, in addition to
your account in the State report section, please submit a separate description
to be included under "Oat Cultivars". We would like to make the "Oat Cultivars"
section as complete and useful as possible.
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PLEASE DO NOT CITE THE OAT NEWSLETTER IN PUBLISHED BIBLIOGRAPHIES

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

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

Certain agencies require approval of material before it is published.
Their approval of material which goes into the Newsletter is a different
evaluation from approval for publishing. Abuse of this informal relation­
ship by secondary citation could well choke off the submission of information.
One suggestion which may help: If there is material in the Newsletter which
is needed for an article, contact the author. If he is willing, cite him
rather than the Newsletter. This can be handled by the phrase "personal
communication".
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Report of Oat Gene Nomenclature Committee

M. D. Simons

In 1966, a committee consisting of Neal Jensen, Frank Zillinsky and
M. D. Simons, together with help from many of you, published a handbook
giving a standardized system of nomenclature for genes in oats, and a list­
ing of such genes. Since the original publication, up-dating of this has
taken the form of notes in the Oat Newsletter. It was recently pointed out
that the original publication was now in need of up-dating to include the
new genes, and that some minor revisions of the rules were needed. Ten years
(1966-76) seemed like a good time to do it.

A new committee consisting of the following, is now working: McKenzie
(Canada~ Thomas (England), Sadanaga (USA), Sebesta (Czechoslovakia),
Nishiyama (Japan), Martens (Canada), Krivchenko (USSR), and Simons (USA).
A letter soliciting suggestions was sent to all the names on the mailing
list of the Oat Newsletter and we got some good suggestions. We have
tentative approval for publication of it as a USDA Handbook, so it should
look better than the original. The final report should be published soon.

Incidentally, this 1966 publication is recognized as the authority
on the subject by the Council of Biology Editors Style Manual.

Reorganization of the American Oat Workers Conference

C. F. Murphy

A motion was passed at the February 14, 1974 meeting in Ames, Iowa,
directing the American Oat Workers Conference Chairman to appoint an ad
hoc committee to: 1) study the organization of the Conference, 2) make
recommendations for reorganization in light of contemporary oat work and
regional and national representation, 3) incorporate our colleagues from
Canada into the structure of the reorganized Conference and 4) complete
this assignment in time for study prior to the 1978 meeting of the American
Oat Workers Conference.

In January 1975, such an ad hoc co~ittee was appointed. The membership
of this committee is:

John E. Grafius, Chairman
Vernon E. ¥urrows
Harold G. ~rsha11

This committee has functioned efficlent1y and a draft statement of the
purpose and organization of the American.Oat Workers Conference has been
prepared. The final proposal from this committee will be published in the
next Oat Newsletter and will be acted upon at the 1978 meeting in College
Station, Texas.
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PROGRAM
NORTH CENTRAL OAT CONFERENCE

Columbia, Missouri February 2-3, 1976

Feb. 1, p.m. Check-in and registration at Broadway Motor Inn

Feb. 2 All activities will be in Room S4 of the Memorial Student
Union

8:00 am
8:30 am
9:00 am

10:00 am
10:15 am

10:45 am

12:00 am
1:30 pm

Registration
Business meeting. Dale T. Sechler presiding.
Paper session. Dale Ray presiding.

K. J. Frey. Yield genes from Avena sterilis.
D. D. Stuthman. Results of recurrent selection for yield.
Marshall Brinkman. Analysis of isolines that produce differ-

ent grain yields.
R. A. Forsberg and o. M. Taha. Selection for panicle length

and number of spikelets per panicle in six oat crosses.
Break

Glenn Smith. Superior oat cultivars as parents for yield
and protein recombinations.

J. E. Graphius. Short cuts in variety trial averaging.
Discussion session. V. L. Youngs presiding.

Dale Reeves. Significance of hull percentage in oat
breeding.

Herbert Ohm. Male gametocides.
K. J. Frey. Progress in breeding for high protein.
J. C. Craddock. Collection of non-cultivated species of

oats.
Lunch
Paper session. Marshall Brinkman presiding.

J. A. Browning and M. F. McDaniel. Epidemiology studies
with Iowa multiline and Texas cultivars on the Texas
coastal plain.

Henry Jedlinski. Tolerance of BYDV among some new accessions
of oats.

Paul Rothman. The occurrence of oat stem rust in 1975.
M. D. Simons. Pathogenicity of crown rust in the US in

1974 & 1975.
M. B. Moore. History of Minnesota buckthorn nursery.
Mike McMullen. Cytogenetic relationships of Avena sativa

and A. sterilis.
3:00 pm
3:15 pm

Break
Dale Sechler.
Vernon Youngs.

Dry matter accumulation in oats.
Oat lipids.
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3:45 pm Discussion session. Paul Rothman presiding.
R. A. Forsberg. Summer oat meetings.
Dale Reeves. Development of special varieties for specific

purposes (milling, feed, low oil, high oil, etc.).
Deon Stuthman. Uniform nurseries.

6:30 pm Dinner (Location to be announced).

Feb. 3

8:00 am Paper session. Henry Jedlinski presiding.
L. W. Briggle. ARS National Research Program on Oats.
D. J. Schrickel. Progress on forming a milling oats

improvement association to support oats research.
Dale Reeves. Chick feeding trials with oats.
Harold Marshall. Laboratory measurement of feed grain

quality in oats.
D. M. Peterson. Relation between protein concentration,

protein fractions, and amino acid balance in oats.
R. A. Forsberg, M. A. Brinkman, D. M. Peterson, and

R. D. Duerst. The influence of grain: straw ratios
on agronomic, physiologic, and economic factors in
oats.

Herbert Ohm. Response of 21 oat cultivars to N fertilizer.
C. M. Brown. Intercropping of spring oats with soybeans

and sorghums.
10:00 am
10:15 am

10:30 am

11:30 am
12:00 am

Break
Special reports. Dale Sechler presiding.

M. D. Simons. Revision of oat gene nomenclature bulletin.
Vernon Youngs. Oat Quality Lab.
Dale Reeves. Planting equipment.

State reports. Dale Sechler presiding.
Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,

Missouri, Nebraska, North Dakota, Ohio, South
Dakota, Wisconsin.

Business meeting. Dale Sechler presiding.
Adjourn.



Minutes of NCR-IS Meeting, Columbia, Mo., Feb. 2-3, 1976

Chairman Dale Sechler presided.

In Attendance:

a) NCR-15 Committee Representatives

6

C. M. Brown
Robert Forsberg
Ken Frey
E. G. Heyne
Herbert Ohm
Dale Reeves
John Schmidt
Dale Sechler
Glenn Smith
Deon Stuthman
Dale Ray

b) Others

L. W. Briggle
Marshall Brinkman
Artie Browning
J. C. Craddock
Tim Flanders
Mark Iwig
H. J edlinski
Paul Langse
Harold Marshall
Mike McMullen
Leonard Michel
Matt Moore
David Peterson
J. M. Poehlman
Paul Rothman
Paul Rowoth
Don Schrickel
M. D. Simons
Ron Skrd1a
Sam Weaver
Victor Wu
Vernon Youngs

Illinois
Wisconsin
Iowa
Kansas
Indiana
South Dakota
Nebraska
Missouri
North Dakota
Minnesota
Ohio

Maryland (USDA)
Wisconsin
Iowa
Maryland (USDA)
Missouri
Indiana
Illinois
Minnesota
Pennsylvania (USDA)
Minnesota
Iowa (USDA)
Minnesota
Wisconsin
Missouri
Minnesota (USDA)
Missouri
Illinois (Quaker Oats)
Iowa (USDA)
Iowa
Illinois (Quaker Oats)
Illinois (USDA)
Wisconsin (USDA)

Dr. R. J. Aldrich, Administrative Advisor for NCR-IS welcomed the group
and spoke on the Regional and National Agriculture Research Planning System
as it applied to oat research.

Committee members were reminded to send in their contributions for the
NCR-IS Annual Progress Report.
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Election of officers: A nominating committee proposed Robert Forsberg
for secretary, with M. D. Simons to become chairman. These nominations were
passed by unanimous ballot.

Next meeting site and date: The NCR-IS Committee will meet in conjunction
with the American Oat Worker's Conference at College Station. Texas, in 1978.

State reports:

Illinois: 800 bushels of Ill. 67-1514 are available for 1976. This early
line has fair resistance to yellow dwarf, and is outstanding for
stiff straw and high yield.

Indiana: The pubescence obtained from Avena sterilis that has been trans­
ferred to agronomic oat lines is being tested. It appears to
protect the older leaves from damage by the cereal leaf beetle,
but not the younger leaves.

Iowa: Oat acreage in Iowa has increased appreciably in the last three
years. The composition of the early multiline E-series is
being changed, and about 800 bushels of seed will be available.
E-77, now in the foundation seed stages, will contain five new
isolines. An experimental multiline based on Clintford is
being developed. A good part of the oat acreage of Iowa is
planted to early multiline varieties.

Kansas: There is no breeding program, but the Station cooperates in
growing Uniform Performance Nurseries.

Minnesota: 71-101 will be named and released soon. A small increase of
71-211, which has good yield, is being started.
Purification of 73-231, which was developed from a cross of
Lodi and a slow rusting strain, is beginning. An increase
in Arizona is being considered for 74-230, which combines a
protein percentage as high as Goodland with high yield.

Missouri: The state now grows 180,000 acres of oats. Smut is becoming a
problem. Mo. 0-6072, now named Bates, is being increased. It
has good yellow dwarf tolerance, and is resistant to crown rust
and smut.

Nebraska: Oat acreage in
750,000 acres.
in cooperative

Nebraska in increasing, and is currently in about
They have no breeding program, but participate

testing. i Bates has looked good in their tests.

N. Dakota: Oat acreage has lost grqund to wheat. Mike McMullen has been
hired to take the lead in developing an oat breeding program.

Ohio: Only .2 of a man year is devoted to oat research. No new
varieties are ready at this time.
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S. Dakota: Selections being made out of Spear will have better quality.

Wisconsin: X2456 is a potential candidate for release.
X18-39-l is susceptible to Lodi smut.
X20-78-l, mixed for maturity, is being purified.

Representativ,es of Michigan and Alaska were not present.

Discussion of summer meetings:

It was decided that there will be an oat field day to view field research
work in progress in June or July, 1976. Both the Illinois and Indiana Stations
probably will be visited. Herbert Ohm and Charles Brown will work out the details
and inform the North Central oat workers.

We were informed that Dr. Clarence Grogan is now our CSRS advisor.

A resolution introduced by K. J. Frey expressing our appreciation to Drs.
Sechler and Poehlman and their associates at Columbia for their efforts in
making our meeting a pleasant and profitable one was passed unanimously.

Meeting adjourned.

Respectfully submitted,

Marr D. Simons
Secretary
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II. SPECIAL REPORTS

Agronomy

Evaluation of Backcrossing in a Polygenic System

R.J. Baker and R.I.H. McKenzie

Lawrence and Frey (1975, Euphytica 24: 77-85) found that backcrossing
Avena sterilis to adapted cu1tivars of A. sativa resulted in the production
of backcross lines which surpassed the recurrent parent in yield. They con­
cluded that "Backcrossing successfully accomplished the recombination required
to introgress complexly inherited traits." In this article, we wish to
present results of a few simple calculations that relate to the general
problem of the effect of backcrossing on complexly inherited traits.

Effect of backcrossing on recombination of linked genes

To evaluate the effect of backcrossing on recombination of linked
genes, we considered a cross between genotypes AAbb and aaBB with subsequent
backcrosses to AAbb. In Table 1 we have tabulated the expected frequency
of inbred lines, derived by se1fing after various numbers of backcrosses,
which are homozygous for the recombinant genotype AABB.

Table 1: Frequency of AABB genotypes expected in lines
derived by inbreeding various backcross
generations of the cross AAbb (recurrent
parent) with aaBB (donor parent).

Probability of Number of backcrosses
recombination 0 1 2 3

.05 .034 .168 .045 .011

.10 .063 .154 .044 .011

.15 .089 .143 .042 .011

.20 .113 .134 .041 .011

.25 .135 .128 .040 .010

.30 .158 .124 .039 .010

.35 .179 .120 .039 .0lD

.40 .202 .119 .038 .0lD

The data in Table 1 indicate that backcrossing may be expected to
increase the frequency of recombinant genotypes if the probability of recom­
bination between linked genes is less than 0.25. The data also indicate
that there is no advantage in proceeding beyond a single backcross.

Effect of backcrossing on independent genes

The effect of backcrossing is to increase the frequency of the allele
of the recurrent parent. Thus, at loci .where the recurrent parent has the
plus allele, backcrossing will increase the frequency of genotypes having that
allele. At loci where the plus allele is derived from the donor parent,
backcrossing will have the effect of reducing the frequency of that allele
and of genotypes possessing that allele. Since we would improve our chances
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of obtaining transgressive segregates if we were able to increase the fre­
quencies of plus alleles at both types of loci, we should expect that there
will be some optimum number of backcrosses and that the optimum will depend
upon the number of plus alleles contributed by both the recurrent and the
donor parents.

Consider that the recurrent parent has Mplus genes and the donor
parent has N plus genes. In Table 2, we have tabulated the frequency of
inbred lines, derived after various number of backcrosses, that would be
expected to contain more plus genes than the recurrent parent. For example,
if the recurrent parent has 5 plus genes and the donor parent has 2 plus
genes (all independent), we expect .063 or 6.3 percent of the inbred lines
derived from the F2 (0 backcrosses) to have 6 or 7 plus genes. After 1 back­
cross, we would expect .129 or 12.9 percent of the inbred lines to have 6 or
7 genes.

Table 2: Frequency of inbred lines derived by inbreeding after various numbers
of backcrosses expected to have more plus genes than the recurrent
parent.

Number of plus genes
Recurrent Donor Number of backcrosses
parent parent 0 1 2 3 4 5 6

2 1 .125 .141 .096 .055 .029 .015 .008
3 2 .188 .211 .161 .100 .056 .030 .015
3 1 .063 .105 .084 .051 .028 .015 .008
5 3 .145 .203 .185 .130 .078 .043 .022
5 2 .063 .129 .126 .089 .053 .029 .015
6 4 .172 .230 .217 .160 .099 .056 .029
6 1 .008 .044 .056 .042 .027 .014 .007
8 3 .033 .104 .131 .109 .071 .041 .022

10 8 .240 .293 .289 .242 .169 .102 .056
10 4 .029 .103 .140 .127 .088 .052 .029
10 1 .000 .014 .033 .033 .023 .013 .007
20 2 .000 '.015 .019 .034 .033 .023 .013
20 1 .000 .000 .009 .017 .016 .011 .006

It appears that backcrossing can be expected to substantially
increase the frequency of inbred lines exceeding the recurrent parent par­
ticularly if there is a large difference in the number of plus genes con­
tained in each parent. In all cases considered, there appears to be little
advantage to continuing beyond the second backcross. Where the number of
gene differences is large, four, five and sometimes six backcrosses can be
expected to increase the frequency of transgressive segregates above that
expected with no backcrossing, but, in these cases, the expected frequency
of desirable segregates is very low.
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Effect of screening against undesirable genes

In oat breeding programs such as that outlined by Lawrence and Frey,
a plant breeder will usually want to eliminate undesirable genes such as
those controlling black lemma, hairy lemma, sucker mouth, etc. from the
population as soon in the breeding program as is possible. If such genes
are not linked with plus yield genes, the frequencies given in Table 2 should
apply to that portion of the population retained after culling for undesirable
genes.

Effect of backcrossing on linked and independent genes

On seeing that one backcross seems to be the maximum number of back­
Crosses for obtaining recombination between linked genes and that two back­
crosses appears to be optimum in the case of independent genes, one wonders
what the situation would be if one of the genes from the recurrent parent is
linked with one from the donor parent. Our preliminary calculations suggest
that in the presence of independent genes, linkage between one gene of the
recurrent parent and one gene from the donor parent will tend to reduce the
number of backcrosses required to give the best chances of obtaining trans­
gressive segregates. To illustrate this conclusion, consider a situation in
which there are three genes in the recurrent parent and one in the donor
parent and that the gene in the donor parent is linked to one in the recurrent
parent with a probability of recombination of .05. The frequency of inbred
lines containing all four plus genes will be expected to be .008 after 0
backcrosses, .094 after 1, .039 after 2 and .010 after 3 backcrosses. The
optimum number of backcrosses is still one. A similar calculation with 10
plus genes in the recurrent parent and one in the donor parent indicates
that, with linkage, the optimum number of backcrosses is one while, without
linkage, two or three backcrosses are indicated.

Sample size in backcrossing with complexly inherited traits

In traditional backcrossing programs, one attempts to transfer a
single gene from the donor parent to the recurrent parent. In such cases,
sample sizes during the backcrossing program need only be large enough to
assure that the single gene is not lost. For example, we expect one-half
of the gametes from the FI plant to contain the allele from the donor parent.
To be 95 percent confident that the allele will be represented in at least
one of the BC1F1 plants, we need to produce n backcrosses where n is the
solution to the equation (1 - ~)n = 0.05. Five BC1F1 plants should be suf­
ficient to assure that the allele from the donor parent is present in at
least one of them.

With complexly inherited traits, larger sample sizes may be required.
Consider two genes being contributed by the donor parent and consider the
sample size required in the second backcross. Of the gametes produced by the
BC1F1 plants, we would expect 1/16 to contain both genes from the donor parent.
To be reasonably sure of obtaining both in the second backcross we would
require approximately 47 BC2F1 plants. One can argue that one gene would be
all that would be required to result in transgressive segregates for complexly
inherited traits. However, most would agree that larger backcrosses popula­
tions should be the goal if one is hoping to obtain improvement in multi genic
traits in a backcrossing program as proposed by Lawrence and Frey.
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Summary

We have attempted to rationalize the findings of Lawrence and Frey
by considering expected genotype frequencies for both linked and independent
genes. It appears that backcrossing can increase the frequency of trans­
gressive segregates for complexly inherited traits by optimizing the balance
of gene frequencies at loci in which the plus alleles come from the recurrent
parent and of gene frequencies at loci in which the plus alleles are contri­
buted by the donor parent. It appears that two backcrosses will generally
give near optimum results. The presence of linkage between the genes of the
recurrent and donor parents will tend to reduce the chances of obtaining
transgressive segregates and less backcrossing will be required to maximize
the chance of success.

Grain Yields of Oat Genotypes

on Summerfallow and Stubble Land

J.D. Berdahl

Approximately 70% of the commercial oat acreage in Saskatchewan
is sown on land that has been cropped the previous year, and there is
a trend toward increased use of stubble land for oats. All of our
early generation selection and subsequent yield testing is conducted
on land that has been in summerfallow the previous year. Twenty-five
genotypes with a wide range in genetic diversity were grown in replicated
performance tests for three years at Saskatoon on summerfallow and stubble
land (cropped with wheat the previous year) to determine if a yield
interaction existed between genotypes and these cropping practices.
Averaged over years and practices, heading date among genotypes ranged
from 46 to 54 days and plant height ranged from 67 to 108 cm. Averaged
over three years, yields among genotypes ranged from 29.1 to 38.5 kg/Ha
on stubble and from 33.9 to 44.6 kg/Ha on summerfallow. Genotype x
cropping practice (GP) and genotype x cropping practice x year (GPY)
interactions were not significant. Three year mean yields of the 25
genotypes on summerfallow were highly correlated (r=0.91) with yields
on stubble land. Thus, we conclude that performance of oats on summer­
fallow gives a reliable indication of performance on stubble.
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Analysis of Oat Isolines that Produce Different Grain Yields

M. A. Brinkman and J<. J. Frey

Yield component and growth analysis studies were made on a set of four
early and four midseason oat isolines that had significant grain yield
deviations from the recurrent parent within each series. The lines in each
series were nearly isogenic except for crown-rust resistance genes trans­
ferred from three unadapted donor parents: a) C.I.8079, an Avena sterilis L.
introduction from Israel; b} C.I.717I, an Avena sativa L. line from Argentina;
and c) C.I.7232, a derived-tetraploid that originated from the cross of
the diploid C.D.3820 (Avena strifrisa L.) with the tetraploid C.D.4549,
(Avena abyssinica L.). All isol nes were formed after a minimum of five
backcrosses to the respective recurrent parent.

Grain yield and yield component experiments were conducted at two Iowa
IDcations during each of three years. In both isoline sets, the C.I.8079­
and C.1. 7171-derived isolines were significantly higher yielding than their
respective recurrent parents, while both C. I. 7232-derived isolines were
significantly low yielding. Apparently, "yield loci" tightly linked to the
crown-rust resistance loci were transferred into the recurrent parent back­
ground through linkage drag, remained linked to the rust loci during back­
crossing, and subsequently resulted in significant grain yield deviations
in the derived isolines.

Results of the yield component trials delineated morphological causes
for these yield deviations. Increased yields of both the early and mid­
season C.I.8079-derived isolines were caused by increased tillering, while
yield advantages of the C.I.7171-derived isolines were attributable tiller­
ing in the early background, and to tillering and seed weight improvements
in the midseason. The early C.I.7232-derived isoline was low yielding
because it had substantially fewer spikelets per panicle, while moderate
reductions of both spikelet numbers and seed weight were responsible for
the low yields of the midseason C.I.7232-derived isoline.

Results of the growth analysis studies, conducted for two years at
Ames, Iowa, indicated that the morpho-physiological mechanism responsible
for grain yield deviations was leaf area duration (LAD), which in both
maturity groups was high in the high-yielding isolines, but low in the low­
yielding isolines. These LAD deviations were due primarily to growth of the
fourth, fifth, and sixth leaves of the plant canopies. Presumably, the
isolines with increased LAD's had increased photosynthate production, which
ultimately increased plant growth.rate~.and grain yields.

Because the genic sources ofllmpr~ed grain yields were unadapted types,
we suggest continued evaluation and utilization of exotic germplasm for
growth genes which, when isolated from ~ndesirable traits through back­
crossing, may increase grain yields of adapted types.
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Influence of Grain: Straw Ratios on Agronomic, Physiologic,
and Economic Factors in Oats

R. A. Forsberg, M. A. Brinkman, D. M. Peterson, and R. D. Duerst

llarvest index (HI) ratios (grain weight/bundle weight) are useful indi­
cators of varietal responses to changing environments, e.g., different plant­
ing dates or different fertilizer treatments, and they can aid in studies of
dry matter accumulation. In 1975, HI ratios were determined for 97 entries
in the primary Madison oat performance trial. In this test grain yields ranged
from 47.1 to 105.0 B/A with a mean of 76.0; straw yields ranged from 2590 to
6039 Lbs./A, averaging 4316 Lbs.; and harvest index ratios ranged from .253
to .454 with a mean of .364.

There were three high-harvest-index types: (1) Ill. 69-7669 (.430) and
Hudson (.417) had high grain yields and good straw yields; (2) Jaycee (.440)
had a low grain yield and a very low straw yield; and (3) Spear (.415) had
above-average grain yield and below-average straw yield, typical of many of
the selections with above-average HI values.

As expected, straw yield was negatively correlated with HI (r=-.52**).
The relationship between grain yield and HI was not as intense (r=.25*). Al­
though HI values were negatively correlated with groat protein percentages
(r=-.37**), straw yield and grain yield were not correlated with groat protein
(r=.05 and -.02, respectively).

The ranks for total crop value, based on current market prices for both
grain and straw, among the 11 entries with the highest harvest index ratios
ranged from 2 (Ill. 69-7669) to 94 (Jaycee). Hudson ranked 4th and Spear
63rd. The entry with the highest total value was a test selection which ranked
1st for straw yield (6039 Lbs./A), 12th for grain yield (87.4 B/A), and 86th
for III (.318).

Intercropping of Spring Oats with Soybeans and Sorghums

c. M. Brown

Intercropping, the growing of two or more crops in the same field
at the same time, may provide a method for improving the success of growing
two crops in one season. The important advantages of intercorpping as a
method of double cropping appear to be (1) establishment of the second crop
(intercrop) occurs earlier in the season when moisture is more likely to
be sufficient, (2) the second crop has a better chance of maturing prior
to frost damage in the fall, (3) cost of establishment might be much less,
particularly if some of the equipment and herbicide costs can be eliminated
or reduced, and (4) the northern limit of successful double
cropping might be extended.
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In view of the potential advantages of interseeding, experiments were
conducted in 1975 with spring oats as the first crop and either soybeans
or sorghum as the intercrop. Otee variety of oats was drilled on March 21,
1975, at 2 bulA in 7-inch rows with a conventional grain drill. On April
29, 1975, Williams variety of soybeans was cross-drilled in the oats at
the rate of 1.2 bulA in rows 8 inches apart. In one treatment, the oats
were harvested as silage on June 19 while in another treatment the oats
were harvested for grain on July 10.

The silage yield of oats grown without the intercrop was 3590 IbslA
dry matter with 9 percent protein and 24 percent dry matter while that of
oats interplanted with soybeans was 3777 Ibs/A dry matter with 9.6 percent
protein and 25% dry matter. Thus, the interplanted soybeans appeared to
slightly increase the yield and protein content of the silage.

Grain yield of oats grown alone was 95 bulA while that of oats inter­
planted with soybeans was 83 bu/A. Part of the reduction in grain yield
where soybeans were interplanted was likely caused by harvest problems
but the competition from the soybeans could also have been a factor.

Soybean yields following the removal of an oat silage crop was 40
bushels per acre while that of soybeans following removal of an oat grain
crop was 28 bushels per acre. Although soybeans grown alone were not in­
cluded as one of the check treatments in this experiment, the yield of
Williams soybeans on plots in a nearby area was approximately 55 bushels
per acre.

Sorghum x sudangrass and grain sorghum were successfully established in
spring oats by using approximately the same method as was used for the inter­
seeded soybeans. Briefly, the sorghum was cross-drilled in the oats at
20 pounds per acre in 8 inch rows. Part of the oats was harvested as silage
and the remainder was harvested as grain. Upon removal of the oats, 75
pounds of nitrogen per acre were applied to each interseeded sorghum treat­
ment. Oat silage yields averaged 3590 pounds per acre and oat grain yields
average 94 bushels per acre. Two cuttings of sorghum x sudangrass following
oats harvested as silage produced 7298 pounds of forage dry matter while
two cuttings following oats harvested as grain produced 6388 pounds dry
matter per acre. Grain sorghum grain yields were 3900 pounds per acre
following oat silage and 2700 pounds following oat grain.

Although the 1975 results established that soybeans and sorghums can
be successfully intercropped with spring oats, much research is needed to
determine the feasibility of such a cropping system. We need to determine
whether successful results are possible, when winter wheat is substituted
for spring oats as the first crop. Fur~her research will be required to
determine the best time and method for ~ntroducing the intercrop in order
to get maximum combined performance. Planting rates, row widths, and var­
ieties of both crops will need investightion to arrive at optimum production
and profit.

We will need to know if unfavorable weather conditions will drastically
alter these findings. Various weed control systems will need to be evaluated
to determine whether or not adequate weed control is possible in such an
intercropping system.
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Selection for Panicle Length and Number of Spike lets
Per Panicle in Six Oat Crosses

R. A. Forsberg and o. M. Taba

Recent studies at Wisconsin have indicated that among six oat panicle
characteristics, panicle length (PL) and number of spikelets per panicle (NSP)
have the most promise as grain-yield selection indices. These two traits had
high heritability estimates, and estimates of their additive gene effects
were stable over years [Crop Sci. 15(1975):457-460; Agron. Abstr. (1974):50].
These predictions were based on analyses of data from Fl and F2 generations of
several oat crosses, and ,verification that such a selection scheme has merit
is contingent upon the ultimate development of higher yielding homozygous lines.

High correlations between individual panicle data and their respective
line means in both F3 and F4 generations supported the earlier estimates of
high heritability for PL and NSP. Standard unit heritability estimates for
NSP, based on F3 plant-F4 line correlations, were .63** for Lodi x C7 (inter­
mediate x high) and .70** for C7 x Beedee (high x intermediate). In 1975, NSP
and PL were highly correlated with grain yield in 28 F3-derived bulk F4 popUla­
tions from these two crosses, giving r values of .68** and .93**, respectively.
On a prediction basis, 1974 F3 line means for NSP and PL correlated well with
1975 bulk F4 grain yields for 13 Lodi x C7 lines, r=.79** for NSP and .54* for
PL. The corresponding values for 15 C7 x Beedee lines were considerably lower
and nonsignificant. Over all 28 lines, the 1974 NSP-1975 yield and 1974
PL-1975 yield correlation coefficients both equalled .47**.

The relationships between 1973 F3 plants and their respective 1975 F4
progeny lines for NSP and PL were also evaluated in six other crosses among
diverse parents. Standard unit heritability estimates were lower than for the
two previous crosses, with values for NSP ranging from.14 for CS x C7 (high x
high) to .41** for C7 x Jaycee (high x low). Values for PL ranged from .15
for Jaycee x Fraker (short x intermediate) to .41** for C5 x Beedee (long x
intermediate).

Grain-yield improvement based on selection for increased number of spike­
lets per panicle may be difficult if there is reverse compensation in the form
of lower seed weight or decreased tillering. The relationships among these
traits will be monitored in future generations.
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Short Cuts in Variety Trial Averaging

J. E. Grafius

Are you tired of calculating averages for reports on variety tests?
We are too: But we've recently devised a scheme which greatly simplifies
the process and may be of interest to others.

Finlay and Wilkinson (Aus. J. Agr. Res., 1963) proposed regression
techniques for measuring adaptation. Eberhart and Russell (Crop Sci., 1966)
added the concept of deviations from regression as a measure of varietal
stability. I wish to add the concept of using a sample of cultivars from
the area (lines from the Corn Belt, the Northern tier of States and Canada)
as a measure of the gene pool available for the area.

In our scheme, this sample is used as a base of comparisons for all
varieties. We regress each variety against the average yield of the say, 30
varieties in the test, ignoring geographic locations within the state. Not
only do we ignore geographic locations but we allow yearly changes in the 30
varieties of the test, just so long as the varieties represent the offerings
of the surrounding States and Canada as well as our own, thus consitituting a
good sample of the gene pool presently in vogue. Surprisingly this works ­
and very well. The regression line explains from 80-90% of the variation in
yield for most varieties. A very few varieties were in the 60-70% range ­
these are considered unstable in Michigan. Table 1 gives a sample of the
results.

Table 1. Expected yield given an average yield of 50, 70, 104, 120,
or 130 bu/acre for all varieties in the test. Reliability
column refers to % of the variation in varietal yield
explained by the average yield.

Reliability (r2) Yield in bu/acre
Variety No. of Observations % 50 70 104 120 130

AuSable 40 88 57 74 103 117 125
Mariner 40 89 53 74 109 126 136
Korwood 33 84 54 75 110 127 138
Mackinaw 30 81 50 71 106 122 132
Rodney 40 67 55 66 93 109 120

Clint1and 64
Dal
64-152-123

40
13
40

77.
91
89

49
41
57

63
63
77

87
99

111

99
116
127

106
127
137

Table 1 interjects a management phase into varietal recommendation. A
different set of varieties can be recommended when the expected yields are
low (say_ 70 bu/acre) than where expected,yields are in the 120 bushel range.
Also the percent reliability indicates which varieties are most consistent.
Such things as susceptibility to lodging or to intermittent pests would show
up in the r2 column and these varieties can be discriminated against.
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It is an easy matter to file the data for a variety together with the
test mean on punch cards for convenient retrieval whenever new regression
equations are needed. For annual comparisons one needs to run only newer
varieties since after several years testing, regression lines in the older
varieties will tend to stabilize. Tabulation of yield results as in Table
1, probably gives a more reliable picture of variety performance than
several tables of 2 and 3 year averages with a large portion of the data
missing.

A "Golden" Seed Phenomenon in Winter Oats
John P. Jones

University of Arkansas

During the three consecutive crop years 1964-67. we observed a seed
color modification in several varieties and lines of winter oats in Arkansas
which was referred to locally as "golden seed". The condition likewise
occurred in the 1971-72 season but was absent during the intervening years.

We first observed the condition in 1964-65 in a increase seed lot of the
variety Ora which was grown on the experiment station at Stuttgart Arkansas.
The affected seed were bright lemon-yellow in appearance as compared to
Ora's normal light tan color. During the 1965-66 season. seed from foundation
fields of Ora and Nora grown at Stuttgart showed 11.2 and 17.8 percent golden
seed respectively.

Individual golden and normal seeds of Nora were examined to determine
the distribution of the golden color. The lemma and palea of each seed. 371
golden and 223 normal, were removed and examined along with the naked
caryopses. Yellowing was not observed in any of the caryopses and was
entirely confined to the lemma and palea of the golden seed.

Seed of several of the entries in the Uniform Central Oats Nursery grown
at Stuttgart during 1965-66 were also examined for golden seed. Ten entries
had golden seed in percentages ranging from 4. 1 to 8.5 (Table 1). No golden
seed was observed in the entries CIl815 (Appler>. CI7513 (Carolee). CI7890
(Arlington 23), CI7886 (Sumter). CI8027. CI8136. CI8221. CI8222. CI8223,
CTR??A an~ CI8225.
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Random seed samples of golden and normal seed from eight lines (Cl's
7757. 7888. 7927. 8025. 8026. 8095. 8220 and 8228) were then examined to
determine if any seed-borne U,licroflora might have been responsible for the
golden discoloration. Fifty goldeniand normal seed of each line were surface
sterilized in O. 5% sodium hypochlotrite for three minutes. rinsed through four
changes of sterile distilled water. plated onto bean pod agar (Difco) and then
incubated at room temperature for seven days. No obvious differences in
microflora pattern was apparent between the golden and normal seeds in any
of the eight lines (Table 2).

The possibility that the discoloration may have been associated with barley
yellow dwarf virus infection was also investigated. since the disease was quite
prevalent during this period. Seed samples were obtained from plants selected
from two BYDV infected and adjacent healthy areas in each of two fields of Ora
and Nora oats at Fayetteville in May 1967. Examination revealed that the seed
from the Ora healthy areas averaged 5.4% golden seed and the BYDV areas 6. 0%.
The Nora seed similarly averaged 5.1% golden seed from the healthy areas and
S. 2% from the comn::lrable BYDV areas.

Three separate plantings of paired golden and normal seed were made in
1966-67 to determine if the golden discoloration was heritable. Golden and
normal seed were selected from Nora foundation seed which had been grown
at Stuttgart during 1965-66 and which contained 17.8% golden seed.

The first planting was made in greenhouse soil benches in October 1966.
Twenty paired. three-foot rows were planted and thinned to four plants per
row and grown to maturity. The plants were harvested in February 1967 and
the seed examined. A total of 10.700 seed were produced by the golden seed
plants and 9025 by the normal plants. No golden seed was found in either seed
lot and no other obvious physical differences in the seed were observed.

A second planting of the Nora golden and normal seed was made in a
field at Fayetteville in October 1966. The first week in December. 50 ran­
domly selected plants were transplanted from each treatment into a greenhouse
soil bench and grown to maturity. The plants were harvested in April 1967
with the golden plants producing 4650 seed and the normal 3925. Examination
of the seed showed golden seed in both seed lots with the original golden plants
producing 19.4% golden seed and the normal plants 12.0%. In all other respects
the two seed lots appeared similar.

The third paired planting was made in the field at Stuttgart in two 3x16
foot. 4 row plots in October 1966. Seed was harvested from the two inner
rows in May 1967 and examined for golden seed. The golden seed plants pro­
duced 20.150 seed with 0.2% golden seed and the normal plants 17.725 seed
with no golden seed.
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It was apparent from the investigations that the development of the golden
condition was essentially "cosmetic" and did not damage seed production and
viability. The condition did not appear to be caused by any of our presently
known plant pathogens or other common seed microflora. Furthermore

l
the

evidence indicated that the condition was not directly heritable as such but,
that a predisposition towards the discoloration was associated with certain
genotypes and was only expressed under certain environmental conditions.
What these environmental conditions may be is conjectural, although we suspect
drought stress.

Although this condition is no problem in itselfl it can produce problems
with seed certification agencies if the tendency toward the discoloration is not
recognized and described in the original variety description. We are interested
in whether other oat workers have observed this condition in their oat lines and
varieties.

Table 1. Oat lines grown during 1965-66 at Stuttgart Arkansas showing "golden"
seed.

no. seed no. 0/0
Lines examined golden seed golden seed

CI7417 (Fairfax) 2176 165 7.6
CI7624 (Jefferson) 2148 162 7.5
CI7757 (Belts 61-73) 2532 104 4. 1
CI7888 (Bruce) 1780 151 8.5
CI7927 (Coker 242) 2348 116 4.9
CI8025 (Coker 62-11) 1932 116 6. 0
CI8026 (Delta 3507) 1720 147 8.5
CI8095 (Ark 3-74-74) 1644 116 7. 1
CI8220 (Ark 3-68-551) 1708 101 5. 9
CI8228 (Delta 61140-5) 1684 118 7.0
















































































































































































