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ANNOUNCEMENTS
Overseas contributions - Foreign contributors are urged to anticipate the

annual call for material for the next Newsletter and to submit articles or
notes to the editor at any time of the year.

Available back issues - Back issues of all volumes since and including 1960
are available on request.

Variety descriptions ~ It would be helpful if, when you name or release a new
variety, in addition to your account in the State report section, you would
submit a separate description to be included under '"New Varieties." We would
like to make the '"New Varieties" section as complete and useful as possible.

PLEASE DO NOT CITE THE OAT NEWSLETITER
IN PUBLISHED BIBLIOGRAPHIES

Citation of articles or reports of Newsletter items apparently is causing
some. concern. The policy of the Newsletter, as laid down by the oat workers
themselves and later reiterated, is that this letter is to serve as an informal
means of communication and exchange of views and materials between those 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 em-
phasizes this point. Unless there has been a change of thinking the oat work-
ers do not aspire to a newsletter that would in any way discourage informal-
ity, the expression of opinions, preliminary reports, and so forth.

Citing the Newsletter creates a demand for it outside the oat workers'
group. For example, libraries send several requests a year for it and we re-
fuse them (if the Newsletter 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 evalu-
ation from approval for publishing. Abuse of this informal relationship by
secondary citation could well choke off the submission of information.

One suggestion which may help: if there is material in the Newsletter
which is needed for an article, contact the author. If he is willing, cite
him rather than the Newsletter. This can be handled by the phrase '"personal
communication."
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IN APPRECIATION
by
H. C. Murphy, Chairman, National Oat Conference

All oat workers and others interested in oat improvement owe a heavy
debt of gratitude to Dr. Neal F. Jensen, Professor of Plant Breeding at
Cornell University and retiring Editor of the Oat Newsletter. Dr. Jensen had
full responsibility for editing, assembling, and issuing volumes 1-17, inclu-
sive, of the Newsletter. Starting from scratch, he developed one of the first
and most outstanding of the several crop newsletters now being issued. It is
only fitting that, after 17 years of outstanding service, Neal should request
to be relieved of responsibility for editorship of the Newsletter.

It is important to emphasize that Dr. Jensen's contributions to oats and
oat improvement have not been confined to editorship of the Newsletter. He
played an important role in the organization of the National Oat Conference, was
a member of the first formal Executive Committee, and served as the third Chair-
man of the Conference. In addition, he was a member of the Oat Monograph Com-
mittee which conceived and outlined the Oat Monograph, and he was an author of
one of the chapters. Dr. Jensen also served as a member of the National Oat Con-
ference committee which developed and published "A Standardized System of Nomen-
clature for Genes Governing Characters of Oats."

In addition to his service to the National Oat Conference, Dr. Jensen has
developed and distributed a number of outstanding varieties, including Craig,
Mohawk, Niagara, Oneida, Orbit, and Tioga. He first proposed the multiline
method of small grain breeding and is responsible for numerous other publica-
tions pertaining to oat improvement.

Appreciation also should be expressed to Dallas E. Western and the Quaker
Oats Company, Chicago, Illinois, for their financial support of the Oat News-
letter since it was initiated. It is doubtful whether a Newsletter would have
been possible without the encouragement and support received from Dal and
Quaker Oats.

It is also important to emphasize that Dallas Western's and the Quaker
Oats Company's contributions to oats and oat improvement have not been limited
to financial support for the Oat Newsletter. They have been active for many
years in supporting and obtaining support for research in oats. The Quaker
Oats Company recently established a "Dallas E. Western Research Assistantship
in Agriculture" at Iowa State University in recognition of Dal's outstanding
contributions. This is only one of many research assistantships they support.
One of their primary objectives has been to train future oat workers. Dal has
been effective in obtaining increased Federal and State support for oats and
other field crops research and has received much recognition and many signifi-
cant awards for his outstanding contributions to agriculture.

We thank you, Neal and Dal, for all you have done for oats.
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I. CONFERENCE AND REGIQNAL NOTES
ORGANIZATION OF THE NATIONAL OAT CONFERENCE

Executive Committee

Chairman - H. C. Murphy
*Past Chairman - J. E. Grafius
*Secretary - F. L. Patterson
*Editor Newsletter - J. A. Browning

Representatives:

mrro<zZmag
(e B o NeRe Nl 2

North Central Region - Browning, J. M. Poehlman,
. Shands

Jensen, H. G. Marshall
Finkner

Konzak, Darrell Wesenberg
Tatum

Murphy

North Eastern Region -
**Southern Region -

Western Region -

Cereal Crops Research Branch -
Oat Investigations -

*Non-voting
**New representatives are to be elected May 15-17, 1968.

REPORT OF THE COMMITTEE ON
OAT GENE NOMENCLATURE
by M. D. Simons

The committee is functioning, and requests the cooperation of all investi-
gators in furnishing information on all new genes in oats. Information on genes
governing reactions to disease organisms should be sent to M. D. Simons; informa-
tion on genes governing all other characters should be sent to F. J. Zillinsky
or N. F. Jensen. 7Two genes for crown rust reaction (Pc-36 and Pc-37), two for
halo blight reaction (Psc-2 and Psc-3), ‘and three for morphological characters
(pt,.cluster panicle; fl, floretless; and mg, multiglumes) have been recorded
since publication of the original list in 1966. (Simons, M. D., F. J. Zillin-
sky, and N. F. Jensen. 1966. A standardized system of nomenclature for genes
governing characters in oats. Crops Research, ARS 34-85, 22 pp.).

Iy

II. ABSTRACTS OF PAPERS PRESENTED AT THE NORTH CENTRAL OAT CONFERENCE,
MADISON, WISCONSIN, JANUARY 25-26, 1968.

TRANSGRESS IVE SEGREGATION IN OATS FOR THE REACTION TO BYDV
by C. M. Brown and H. Jedlinski

Oat selections that originated from a 5-parent diallel were evaluated for
their reaction to two BYDV strains, Champaign -6 and Southern Illinois -1, in
the field at Urbana, Illinois. The 5 parents (Albion, C. 1. 5068, Il1l. 30959,
C.I. 1915 and C.I. 6975) were selected on the basis of their tolerance to the
two strains and their differential reaction to them. Evaluations were made in
Fy, F3, F4 and F5 generations. In general, there was good correlation for BYDV
reaction among the generations indicating high heritability.



The reaction of the 5 parents and of certain selections from each cross is
presented in Table 1. Data for parent varieties represents the mean of 2 years
with 6 replications in 1966 and 2 replications in 1967. Data for selections
represents the mean of 2 years with 6 replications of each F, in 1966 and 2
replications of each Fg in 1967. Each F4 selection originated from a single Fj
plant while each Fg originated from a bulked F, progeny. Evaluations were made
in hill plots with 6 plants per hill.

The data in Table 1 definitely indicate transgressive segregation for BYDV
reaction since progenies with higher and lower levels of tolerance than the
respective parents were identified. This suggests that the parents possessed
diverse genes for tolerance and that continued crossing and selection should im-
prove the level of tolerance to the virus.

Table 1. Effect of the Southern Illinois -1 and Champaign -6 Strains of BYDV
infection on parents and selection derived from a 5- parent diallel

BYDV Strain

Champaign -6 2/ &nu:he:n7lllinais_=}

Parent or Selection Diseasel’ Grain® Diseasel Grain?

severity Yield % Severity Yield %
Albion 1.4 42 1.4 44
C.I. 5068 1.4 28 3.4 4
111. 30959 1.4 55 1.6 59
C.I. 1915 1.6 50 1.9 36
C.I. 6975 2.2 24 2.2 32
Albion x C.I. 5068 1.1 64 1.5 55
Albjion x C.1. 5068 3.0 5 3.8 1
Albion x C.I. 5068 1.2 51 3.6 1
Albion x Il11. 30959 1.0 88 1.2 59
Albion x Il1l. 30959 1.5 35 1.8 20
Albion x C.I. 1915 1.4 76 1.2 70
Albion x C.I. 1915 1.4 33 1.4 43
Albion x C.I. 1915 2.1 36 2.9 8
Albion x C.I. 6975 1.2 75 1.3 57
‘Albion x C.I. 6975 2.1 21 3.3 2
‘Albion x C.I. 6975 3.2 3 3.3 4
C.I. 5068 x I11. 30959 1.4 63 1.2 69
C.I. 5068 x I11. 30959 1.3 39 3.3 2
C.I. 5068 x C.I1. 1915 1.2 51 1.2 490
C.I. 5068 x C.I. 1915 2.2 20 3.6 3
C.I. 5068 x C.1I. 1915 1.6 18 3.3 2
C.I. 5068 x C.I, 6975 1.0 82 1.0 61
C.I. 5068 x C.I. 6975 2.1 18 3.5 3
I11. 30959 x C.1I. 1915 1.3 97 1.4 82
I11. 30959 x C.I. 1915 1.5 56 1.4 49
I11. 30959 x C.I. 6975 1.1 80 1.3 65
C.I. 1915 x C.I. 6975 1.8 35 1.2 52
C.I. 1915 x C.I. 6975 2.5 11 2.7 11

1/ Based on visual evaluation using scale of 0 - fully tolerant to 4.0, intoler-
ant. Figures for parents based on mean of 2 years, 1966-67 and for selec-
tions on mean of F4, 1966 and Fg, 1967.

2/ Grain yield equals percent of uninoculated check and is based on 2 year
means as in footnote 1.



DEPLOYMENT OF OAT RUST RES ISTANCE GENES
by J. Artie Browning, M. D. Simons, K. J. Frey, and H. C. Murphy

Widespread production in Central North America of oat varieties with the
same rust resistance genes has resulted in a rapid turnover of oat varieties
and rust races.

Central North America is an epidemiological unit for wind disseminated
pathogens such as the cereal rusts, with the fungi overwintering in the South
and moving North into the Upper Mississippi Valley and Canada in the spring.

It seems logical, therefore, that deploying rust resistance genes so that those
utilized in commercial varieties in the Northern United States and Canada differ
from those utilized in the Southern United States and Northern Mexico, will help
block the seasonal interregional movement of rust spores that has jeopardized
crops both North and South. Interregional movement of spores would still occur,
but the spores should be those of races avirulent on crops in the other region.

Therefore, we propose that intra- and inter-regional oat rust research be
undertaken to test the validity of this theory; if the theory proves valid, per-
haps oat workers can agree to a means of limiting the geographical area in
which rust resistance genes can be-utilized in commercially grown varieties.

We have crossed circa 25 crown rust resistance genes into 2 recurrent lines.
We have used 14 different genes in 2 multiline varieties for release this year.
Ten of these 14 have not been used previously in varieties for commercial pro-
duction., We have an additional 9 crown rust resistance genes in recurrent lines
which have not yet been utilized in commercial varieties. Additionally, there
are, apparently, many more resistance genes that will be available from Avena
sterilis and other wild oats. Never before in history have so many different
crown rust resistance genes been available for release or incorporation in com-
mercial varieties at one time. 'If these genes are used piecemeal, history will
repeat itself and the usefulness of each gene when used over a wide area will,
in time, be lost. Thus, the time for research and decision on how to "use' the
10 resistance genes we are releasing, the 9 additional ones not yet released
and new still uninvestigated genes is critical. We invite discussion and ideas
from oat workers upon the subject of limiting the geographical areas in which
these genes will be used.

CROWN RUST INTENSIFICATION WITHIN AND DISSEMINATION FROM PURE LINE
AND MULTILINE VARIETIES OF OATS
by Blanche M. Cournoyer, J. Artie Browning and David Jowett

Most oat-rust studies have consisted of observations and data taken on and
from the host. The parasitic relationship might be better elucidated if the
pathogen itself were observed, thereby providing insight into the dynamics of
a crown rust epiphytotic and permitting additional testing of the multiline
hypothesis. We observed the pathogen by trapping spores with Rotorod spore
samplers at the perimeters of eight 50' x 50' experimental plots. Four plots
were planted to a 7-component multiline variety and &4 to a pure line variety.
Two plots of each variety were subjected to crown rust race 264 and 2 to a
mixture of 6 crown rust races, including race 264. The statistical method of
least squares was used to analyze the data. Daily collectional urediospore
counts were added cumulatively, thereby analogizing the progress of the epi-
phytotic to population increase in a limiting environment.



Our results clearly indicated that the multiline variety supported less
rust early in the season than did the pure line variety, that the progress of the
epiphytotic was vastly slower in the multiline variety, and that the mixture of
6 rust races attained slightly more growth in the multiline variety, but slightly
less growth in the pure line variety.

These results support the theory that, by virtue of its genetic diversity,
a multiline variety serves as a system of checks and balances against the -
development of any one disease, a phenomenon probably attributable to the -
"disease-escape' mechanism. The multiline variety, by virtue of the vertical
resistance of its components to each of several races, reduced the effectiveness
of early inoculum. It also delayed the progress of the epiphytotic, thereby be-
having like a pure line variety with horizontal resistance. The combined effect
was that the epiphytotic did not develop to completion in the multiline variety,
but was stopped by host maturity. In a farmer's field, this would have been ex-
pressed as increased yield of grain as the susceptible plants (and most plants
were susceptible to one race or another) filled their grain without severe damage
by rust.

AGRONOMIC PERFORMANCE OF 6x-AMPHIPLOID x A. SATIVA BACKCROSS-
DERIVED LINES IN A PRELIMINARY NURSERY TRIAL
by R. A. Forsberg and H. L. Shands

The agronomic performances of several 6x-amphiploid x A. sativa backcross-
derived lines were compared with those of several cultivated oat varieties in a
1967 nursery trial, Most test lines were F., Fy or F, of the first or second
backcross to the A. sativa parent. The yie?ding ability of 12 test entries was
very encouraging. Their yields were not significantly different from those of
the high yielding varieties, Portal, Orbit, Sauk, and Lodi. Bushel weights of
37-40 pounds were common. Some high yielding test lines received snap-back
readings of 6.8-7.4 compared to 6.9 and 7.5 for Portal and Holden, respectively.
The high yielding lines usually, but not always, had more lodging than Portal or
Holden. It is doubtful that these lines possess resistance to crown rust de-
rived from their amphiploid ancestor.

CHARACTERISTICS OF C.I. 7232 (2N=28) x BLACK MESDAG (2N=42) PENTAPLOID F, PLANTS
by R. A. Forsberg and S. Wang

Seven pentaploid F; plants of the cross Abd. 101, C.I. 7232 (2N=28) x
Black Mesdag (2N=42) were grown and observed in 1967. Five of six plants
examined for self fertility were completely sterile; one seed was obtained from
the sixth plant. 1In all, only one seed was obtained from 3,316 spikelets. The
panicles were not enclosed in any manner. Preliminary cytological observations
on three Fy plants verified that they possessed 35 chromosomes, as expected, and
an average of 5.83 bivalents per cell. This performance is typical of F; plants
from tetraploid x hexaploid oat crosses and is contrary to other reports (Pl.
Dis. Rptr. 43: 772-776; 1960 Oat Newsletter) that Fj plants of the same parentage
were completely fertile.

SYSTEMIC FUNGICIDES FOR CONTROL OF OAT SMUTS
by Earl D. Hansing

Kanota oat seed was inoculated by the partial vacuum method with a suspen-
sion of chlamydospores of loose smut (Ustilago avenae) and covered smut (U.
kolleri). After the seed was dried 500 cc lots were treated with the systemic
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fungicides Plantvax 75 (75% 2,3-Dihydro-5-carboxanilido-6-methyl-1l, 4-oxathiin-
4-dioxide) at 1.33 and 2.67 oz/bu; Vitavax 75 (75% 2,3-Dihydro-5-carboxanilido-
6-methyl-1,4-oxathiin) at 0.67, 1.33 and 2.67 oz/bu; and duPont 1991 (50%
1-(butylcarbamoyl)-2-benzimidazole carbamic acid, methyl ester) at 2, 3, and

4 oz/bu. Seed treated with chloranil (2 oz/bu) was included as a nonvolatile-
nonsystemic control, and Ceresan L (0.5 oz/bu) and Panogen 15 (0.75 oz/bu) were
included as volatile-nonsystemic mercurial controls. During 1966 (except
duPont 1991) and 1967 nontreated seed and treated seed of each entry were
planted each year on 2 different dates in 3 replicated 10-foot rows. Data were
taken on smutted panicles during June.

When the seed was not treated during 1966 and 1967, 347 and 677% smutted
panicles developed, respectively. When the seed was treated with chloranil
25% and 367 smut occurred which indicated that a high level of infection took
.place underneath the lemmas and paleas. Good control of oat smut was obtained
with the methyl mercurial fungicides in both 1966 (trace to 1%) and 1967 (2 to
3%) . .

Good corntrol of oat smut was obtained with Plantvax 75 in 1966 (1.33 oz/bu,
1 to 2%, and 2.67 oz/bu, O to trace %) and in 1967 (1.33 oz/bu, 3 to 4%, and
2.67 oz/bu, 2%). Complete control of ocat smut was obtained with Vitavax 75
(1.33 and 2.67 oz/bu) in 1966 and 1967, but when the seed was treated at 0.67
oz/bu (1967) 1% smutted panicles developed. Good control of oat smut was ob-
tained in 1967 when the seed was treated with duPont 1991 at 2 (trace to 1%),
3 (trace to 1%) and 4 (0%) oz/bu.

During the last 3 decades control of oat smut in susceptible varieties of
oats has been primarily by seed treatment with volatile mercurial fungicides.
Control of oat smut with systemic seed treatments, which are less toxic to warm
blooded animals, could well be.the beginning of a new era and replace mercurials
for control of these diseases.

THE NATURE AND EFFECT OF ADULT PLANT RESISTANCE TO CROWN RUST
IN SEVERAL COMMERCIAL OAT VARIETIES

by Allen Streeter Heagle

The varieties Portage, Ajax, Minhafer, Lodi and Rodney have consistently
been moderately resistant to moderately susceptible to crown rust in the Minne-
sota buckthorn plot, whereas most other commercial varieties including Coach-
man have been completely susceptible. The pathogenic diversity of inoculum
in this plot suggests that this may be a generalized resistance. In 3 years
of tests the spread of crown rust from inoculated centers was much less in
plots of the moderately resistant varieties.

In detailed comparisons of rust development in adult plants there were
fewer infections, hyphal growth was retarded, the number of days to onset of
sporulation was greater, pustules were smaller and fewer spores were produced
per pustule in Portage than Coachman. This was so at low and moderate tempera-
tures with each of the two races used. The same relationship existed in seed-
.ling plants of the two varieties but to a lesser degree. Prasent indications
are that this moderate resistance is largely nonspecific, that it increases
with the age of the plant, and that it may be of considerably greater value
in large commercial fields and geographic areas than would be indicated by
;ya}l plot tests where there is a large amount of extraneous inoculum.



RESISTANCE TO BARLEY YELLOW DWARF VIRUS IN AVENA STERILIS
by H. Jedlinski, C. M. Brown and H. C. Murphy

One hundred selections of Avena sterilis from the Mediterranean Region ob-
tained from Dr. J. C. Craddock were tested for their reaction to two strains of
barley yellow dwarf virus, Champaign -6 and Southern Illinois -1 at Urbana, Ill-
inois in 1967. A general summary of the results is given in Table 2. The effect
of the two strains of the virus on a number of yield components of certain more
promising selections and one fully susceptible selection is presented in Table 3.
The reaction among the selections ranged from full susceptibility to a high degree
of tolerance. Evidence was obtained to indicate a differential response of cer-
tain selections to the two strains of the virus. It is suggested that Avena
sterilis may represent a good source of divergent germ plasm for resistance to
the barley yellow dwarf virus.

Apparent breakdown of resistance to crown rust as a result of the virus in-
fection was also observed in some selections under field conditions.

Table 2. Field reaction of 100 pvena sterilis selections to the Southern
Il1linois~1 and Champaign-6 strains of barley yellow dwarf virus (BYDV)
at Urbana, Illinois in 1967.

Disease C.I. or P.I. NumberB/

severityd/ BYDV-Ch. -6 BYDV-So. I1l.-1

0.5 4968 267989 287208 287217 287218 282741 282747 287217 292558 296240
292556 295915 295919 296252 296258 296261

1.0 C.D.8263 220374 282732 282733 282737 5V.C. 267989 282731 282737 282739
282740 287212 287224 292550 292558 282780 287207 287218 287223 287224
295911 295930 295934 296233 296237 292550 295924 295933 296236 296237
296240 296245 296258 296261 296245 296262

1.5 2684 282746 282747 282777 282780 2684 220374 282740 282746 282749

287210 287211 287214 287215 287216 282750 282778 287208 287211 287212

- 287221 292555 295924 295927 296248 287214 287215 287221 287227 287228
292556 295915 295919 295930

2.0 5V.C. 1780 2049 2318 2321 282731 4V.C. 2318 2321 4968 282734 282742
282735 282736 282741 282745 282778 287226 292564 295905 295907 295927
287207 287209 287219 287222 287223 295935 296248 296252
287227 287228 292551 292554 292560
295906 295935 296236 296251

2.5 268215 282734 282742 282744 282749 1780 2518 219574 282732 2923555
282750 287226 295905 296243 296262 295912

3.0 4V.C. 6V.B. 219574 266831 282738 6V.B. C.D. 8263 266831 282736 282743
282739 282743 282748 282779 282781 282779 282781 287206 287209 287210
287206 287213 287220 292564 295907 295911 295933 295936 296233 296243
295912 295913 295936 295937 296 251

3.5 2518 182487 295933 2049 268215 282733 282735 282738
282745 282748 282777 287213 287216
287219 292551 292554 292560 295906
295937

4.0 182487 295913 282744 287220 287222

a/ Based on visual evaluation using the scale of 0 - fully tolerant to 4.0,
intolerant.

b/ C.I. and P.I. refer to accession numbers of U. S. Department of Agricul-
ture, ARS, CR.



Table 3.

Effect of the Southern Illinocis-1 and Champaign-6 strains of barley yellow dwarf virus (BYDV) on yield

components of certain Avena sterilis selections at Urbana, Illinois in 1967

C.I. Disease b/ Percent reductionC/ Non-inoculated
or severity—
P.I. BYDV strain
No.2/ Ch.-6 So. Ch.-6 So. I11.-1
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2684 1.5 1.5 -4 11 15 -21  -60 -19 33 3 37 -81 25 18 153 6 8
4968% 0.5 2.0 6 6 10 18 -12 22 64 78 77 59 32 36 755 22 25
220374 1.0 1.5 16 -45 28 23 24 3 29 50 27 -57 32 17 582 15 14
267989 0.5 1.0 31 -36 15 -2 -4 8 36 56 11 -52 32 14 263 12 22
282733% 1.0 3.5 &4 -13 23 11 2 23 80 83 82 73 22 20 124 4 8
282737 1.0 1.0 6 53 50 61 46 3 38 32 87  -40 31 32 323 21 17
282739% 3.0 1.0 34 58 76 88 -54 17 6 23 59 -92 35 36 269 23 4
282740 1.0 1.5 26 32 51 49 7 19 44 55 -47 22 31 32 430 14 22
282741% 2.0 0.5 25 61 77 67 85 13 35 28 -8 45 32 26 295 12 2
282747% 1.5 0.5 246 73 82 87 49 5 38 42 73 42 37 48 380 29 37
282777* 1.5 3.5 13 37 62 36 53 24 66 85 31 11 29 35 479 18 23
282780 1.5 1.0 3 =25 36 31 33 10 -50 -10 -19  -48 29 9 100 5 4
287208 0.5 1.5 28 37 58 65 75 36 44 68 68 68 39 41 534 38 43
287210 1.5 3.0 -4 0 -2 -15 10 30 57 43 22 -75 27 14 106 5 6
287214 1.5 1.5 30 48 64 63 65 4 14 15 -10  -13 30 50 498 19 20
287215 1.5 1.5 18 22 39 43 18 4 -16 8  -13 -44 28 27 336 13 11
287217 0.5 0.5 34 51 73 69 65 39 35 61 49 42 41 49 710 38 39
287218 0.5 1.0 S5 -38 -16 ~-13 28 -21  -38 -32 =71 -%9 %3 %2 %g% 2% 18,
’ 63 7% 76 73 4 4 76 79 1
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Table 3 continued.
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27
12
30
4
55
38
65
34
43
-58
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19
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47
9
42
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~59
36
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7
37
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65
39
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44
65
-62

]
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28
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37

3
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3
15
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80
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29
3
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-79
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18
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~54

37
-39
100

52
4
64
41
12
47
-80
91
36
~-87

~-43

40
-27
100

54
-8
68
44
-11
47
-86
88
20
-86

~-35

44
-29
100

18
33
60
-4
-11
41
-84
59
10
~90

~21
43
-20
90

29
32
38
28
26
31
25
27
31
18

31
26
30
30

34
31
37
34
31
32

27
22

12
46
25
20

399
323
597
390
267
392

62
295
211

44

123
494
235
431

19
15
37
20
12
22

15

19
13
12

a/ C.I. and P.I. refer to accession numbers of U. S. Department of Agriculture, ARS, CR.

b/ Based on visual evaluation using the scale of 0 - fully tolerant to 4.0, intolerant.

separate blocks.
one-leaf stage,

In a

c/ Based on hill plantings of six plants per hill; inoculated with the two BYDV strains and non-inoculated in
The plants were started from seed in 2% inch peat pots containing composted soil.

the plants were inoculated with the BYDV strains using Rhopalosiphum padi as a vector under
After inoculation feeding of approximately 3 days, the aphids were

controlled greenhouse conditions.
eliminated and the plants were transplanted into the field.

* Selection with differential response to the virus strains.

- Indicates percent increase.




SOME EFFECTS OF BARLEY YELLOW DWARF VIRUS
ON THE PHYSIOLOGY OF CLINTLAND 60 OATS
by Stanley G. Jensen

In a series of studies with Clintland 60 ocats, photosynthesis, respiration,
fresh weight, dry weight, chlorophyll, and area were determined on the second
and third leaves of healthy and barley yellow dwarf virus (BYDV) infected plants.
Seedlings were infested with viruliferous aphids ten days after planting and the
physiological measurements were made on the second leaf from about the 5th to
the 15th day after inoculation and on the third leaf from about the l4th to the
24th day after inoculation. In BYDV infected seedlings, there was a sharp in-
crease in the dry weight per unit fresh weight, a decrease in chlorophyll qon-
tent, a decrease in photosynthetic rate, and a decrease in area per unit ﬁresh
weight. Respiration was above normal based on fresh weight or area but below
normal based on dry weight. 1In Table 4 the average percent change induced by
BYDV infection is shown not only for the highly susceptible Clintland 60 oats
but also for a susceptible barley, a susceptible wheat, and a group of 10 hard
red spring wheats which cover the range of susceptibility. Special attention is
drawn to photosynthesis per unit chlorophyll which is frequently above normal in
the upper leaves of the plant. This means that a chlorotic plant may recover
its productive capacity through a higher photosynthetic efficiency and therefore
chlorosis is not an accurate measure of the damage to a plant.,

Table 4. The average effect of BYDV on the phy31ology of the various leaves
' of oats, barley, and wheat.

C/F Wt %D Wt P/F Wt P/C R/F Wt

Clintland 60 Oats

Leaf 2 62% 155 35 52 118

Leaf 3 52 141 64 119 115
Black Hulless Barley

Leaf 2 75 150 58 74 142
Conley X ND 81 Wheat

Leaf 2 59 154 37 59 134

Leaf 3 54 138 34 58 150
Ten Varieties Wheat

‘Leaf 2 83 147 65 78 148

Leaf 4 73 113 75 105 93

Flag leaf 78 99 106 143 104

*(BYDV INFECTED/HEALTHY) x 100

C = chlorophyll in mg.

F Wt = fresh weight in gm

D Wt = dry weight in gm

P = photosynthesis in ul COy/min
R = respiration in ul CO,/min

All determinations made during the period of 3 to 25 days after inoculation
were averaged together. This minimizes the extreme effects seen in the late
stages of infection. ‘
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THE OCCURRENCE COF VIRUS-LIKE PARTICLES IN BARLEY YELLOW
DWARF VIRUS INFECTED PLANT CELLS
by Stanley G. Jensen

Electron microscopy of barley yellow dwarf virus (BYDV) infected cereals
has revealed that certain cells in the phloem area of a vascular bundle are
filled with particles which are interpreted to be BYDV particles. These par-
ticles differ from ribosomes which are roughly the same size, shape, and compo-
sition in several ways. First, ribosomes normally occur in small clumps or
polyribosomes scattered throughout the protoplasm, while the virus particles
frequently occur at very high concentrations sometimes in a compact mass occupy-
ing large areas of the cell. Secondly, ribosomes appear as dense bodies with
indistinct and irregular margins while the BYDV particles are discrete dense
spheres frequently showing a hollow center, Thirdly, ribosomes never appear in
crystalline arrays while crystals of the virus particles have been found. Ribo-
somes occur in all cells and are frequently in association with endoplasmic
reticulum. These cells also show a normal array of other cell organelles such
as mitochondria, dictyosomes, etc. while the cells containing BYDV masses do not
have any distinguishable cell organelles. BYDV particles can also be easily
distinguished from phytoferritin and slime fibers which may occur in cells of
this type. Young leaves, old leaves, and roots of BYDV infected CI 666 barley
have been examined and found to contain cells with these virus masses in them.
Normally, only one or two cells in a vascular bundle are found with virus par-
ticles. Since the internal organization of the cell is completely disrupted by
these virus masses, a positive identification of the cell type has not been
possible.

AVENA STERILIS, A SOURCE OF HIGH PROTEIN AND DISEASE RES ISTANCE,
AND THE INHERITANCE OF PROTEIN CONTENT
by H. C. Murphy and R. T. Smith

Apparently new and valuable sources of various levels of resistance to
crown rust, stem rust, barley yellow dwarf virus, soilborne oat mosaic, smut,
mildew, and probably other oat diseases have been found among collections of
the hexaploid Avena sterilis from Israel and other Mediterranean countries. Un-
usually high protein content of groats and high groat weight have been found
among certain lines of A. sterilis and in the new tetraploid species A. magna.
Various limited combinations of disease resistance, high protein content, and
high groat weight have been observed, but in general, these characters will need
to be combined through hybridization.

A relatively high protein line of A. sterilis (6-76) was crossed with
Garland, Portal, Diama, C.I. 7920, and Florida 500. Spaced F, populations
were grown at Aberdeen, Idaho, in 1967. Populations of certain crosses were
grown also at Madison, Wisconsin, and in the growth chamber at Beltsville, Mary-
land. Notes on groat protein content, groat weight, spikelet characteristics,
etc., were obtained in the F; and F) generations. Groat protein content of the
Fis and the means of the Fj populations were generally intermediate between the
respective parents. There was a strong expression of heterosis for groat weight
in the Fys and transgressive segregation for groat protein content and groat
weight in the F; generations. High groat protein and high groat weight tended
to be associated with the shattering character of A. sterilis. The F, distri-
butions for groat protein resembled a normal distribution with some evidence of
skewness toward the A. sterilis parent. The distributions indicate that the
majority of genes for high protein are possessed by the A. sterilis parents.
It appears that oat groat protein content is controlled by multiple genes in
the crosses studied to date,
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A statistical analysis of the F) protein inheritance data is now underway.
F3 populations will be grown and studied.

Environment is a major factor in oat groat protein content. It appears
evident that protein content is heritable and probably on a multigenic-environ-
mental basis. There appears to be a significant negative correlation between
high protein content and high yield, but the correlation is neither absolute
nor unduly high. Although it will be difficult to achieve, the outlook for
utilizing genes from A. sterilis for improving the protein content and protein
yield of commercial oat varieties appears bright.

OBSERVATIONS ON BYDV IN SPRING OATS AT COLUMBIA, MISSOURI
IN 1966 AND 1967
by J. M. Poehlman

Heavy natural BYDV epiphytotics were present in the spring oats nurseries
at Columbia, Missouri in 1966 and again in 1967. These were the first major
appearances of BYDV in oats in Missouri since 1959. In 1966, two visual evalua-
tions of the severity of BYDV were made, (a) percent leaf discoloration at head-
ing time, and (b) percent damage from dwarfing, tiller reduction, panicle size
reduction and blasting prior to harvest. The correlation coefficient for the
two evaluations made approximately one month apart was .625. Higher correla-
tion coefficients were obtained for percent discoloration and yield than for
percent damage and yield. Estimates of discoloration ranged from 9 to 59% for
264 entries with a mean of 28.7%. Yields ranged from 42 to 104 bushels with
a mean of 75.7 bushels.

In 1967, estimates of discoloration of 277 entries ranged from 5 to 387
with a mean of 17.5% and yields ranged from 46 to 115 bushels with a mean of
77.4 bushels.

Over the two years, strains with high yields tended to be low in BYDV and
strains with low yield had high BYDV readings. This relationship appears good.
enough that considerable progress for BYDV resistance appears possible by selec-
tion of the high yielding strains under BYDV epiphytotics with the intensity
of those at Columbia in 1966 and 1967.

CHROMOSOME ASSOCTIATIONS IN TRIPLOID, TETRAPLOID,
AND PENTAPLOID HYBRIDS OF AVENA MAGNA (2n = 28)
by
K. Sadanaga, F. J. Zillinsky, H. C. Murphy
and R. T. Smith
There was no cross-incompatibility between A. magna and the diploid species,

A. strigosa and A. wiestii, the tetraploid species, A. abyssinica, and the hexa-
ploid species, A. sativa and A. sterilis. All hybrids, however, were sterile.
Partial homology of the A genome of the diploid species with one genome in A.
magna was indicated by an average per cell of 12.73 I, 3.04 II, 0.68 III, and
0.04 IV in the hybrid with A. wiestii and 12.57 I, 3.26 II, 0,54 III, and 0.07
IV in the hybrid with A. strigosa. 1In the tetraploid hybrid, an average per
cell of 13.75 I, 3.93 II, 1.64 III, 0.21 IV, and 0.11 higher associations (up
to association of 8 chromosomes) suggest that the two species have one genome
partially common., It is also possible that the two species have two genomes
partially homologous. An average of 9 bivalents (including multivalents) was
observed in the hybrid between A. magna x Egdolon, 11 bivalents in the hybrids
between Eta x A. magna, Carolee x A. magna, and A. sterilis x A. magna, and 12
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bivalents in a 34-chromosome hybrid of A. sterilis x A. magna. The frequencies
and kinds of chromosome associations observed suggest that A. magna may have
two genomes partially in common with two genomes in the hexaploid species or
two genomes in A. magna partially in common with the three genomes in the hexa-
ploids.

WEED CONTROL IN OAT NURSERIES
by M. M. Schreiber, F. L. Patterson, and J. F. Schafer

We have conducted weed control experiments on spring grains for six years
to determine materials and rates which would adequately control grasses and
broad-leaf weeds in oat nurseries. In 1967 we measured the influence on yield
of five spring oat varieties, two spring wheat varieties, and Atlas barley of
five pre-emergence treatments and four post-emargence treatments in comparison
with the unweeded control.

Treatments were whole plots and varieties were sub-plots.” Sub-plots con-
sisted of four rows, 1 foot apart and 6 feet long with the center two rows har-
vestéd for yield.

Table 5. Analysis of variance.

daf M.S.
Replications 3 4363
Treatment 9 5153NS.
Error (a) 27 5040 )
Varieties 7 526092 %*.
TxV 63 1172 NS
Error (b) 210 1942
Table 6. Variety means

Variety bu/A

Clintford oats 112.5

Tyler oats 102.9

Tippecanoe oats 107.1

Clintland 64 oats 104.7

Jaycee oats 111.2

Justin wheat 32.1

Ml wheat 14.8

Atlas barley 68.8
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Table 7. Treatments (pre-emergence-except where noted)

Rate/ Yield Control #*¥* -
Trea?ment acre om Grasses Broad-léaf weeds
1. Check (unweeded) 345 No No
2. D986 10 1b 349 No No
3. , D986 15 1b 358 No No
4. D986 20 1b 385 No No
5. *Chloroflurazole 12 oz 350 No No
6. * " 18 oz 343 No "No
7. * " 10 oz 355 No No
8. * " 15 oz 341 No No
9. Ramrod ' 2 1b)
and Dicamba** % 1b) 363 Yes Yes
10. Ramrod 3 1b)
and Dicamba £ 1b) 355 Yes Yes

*Pre-emergence was sprayed on surface after seeding but before emergence.
Post-emergence was sprayed about two weeks before heading.
*%Dicamba sold as Banvel D.
*#%%Principal grasses controlled:
Foxtails
Barnyard grass
Principal broad-leaf weeds controlled:
Lambs quarters
Pigweed
Smartweed
Flower of the hour

Treatments 9 and 10 gave excellent control of grasses and broad-leaf weeds
for three years with no injury to any of the small grains, measured in 1967.
The level of weeds in the check plot probably decreased yield but litkle in a
very dry year but was at a nuisance level for nursery work. Dicamba was at the
top of the tolerance level. Ramrod is.at levels used on corm. '~

Ramrod is not cleared for commercial oats but residue samples were sub-
mitted by us this year., There are no restrictions on non-food crops.

SECOND REVIEW OF OAT IMPROVEMENT IN RIO GRANDE DO SUL, BRAZIL
by H. L. Shands

‘A change of crown rust races, especially noticeable in 1967, has necessi-
tate&'é change of oat-variety usage in Rio Grande do Sul. Some Garland and Dodge
plantlngs were plowed up after being attacked by rust in 1967. This was not a
surprise since these varieties were infected in 1965. But what was unexpected
was infection in Portal, C.I. 8072 and Diana. Of these three, only Diana (C.I.
7921) may be useful since it appears to combine some virus and crown rust toler-
ances. These conditions suggest that native varieties, such as Amisade 1IAS2,
Pelotas 129, Yellow Common, Quaker 604, Magnif 29, Bage, IAS5, and Charrua, will
continue to be most suitable for production, though each has shortcomings.

The young oat breeding program is considered sound with adequate crown rust
resistance on the¢ horizon and moderate tolerance for "red leaf" (barley yellow
dwarf) available. These two valuable attributes hopefully are being combined.
The best sources of crown rust resistance are Ascencao, A. sterilis, and native
varieties assembled in the Quaker collection.


























































































































































































