
1985
OAT NEWSLETTER•

Volume 38

I _...._ ..._ ........._ .. ,
publcetktM without the conMftt of the Hthcn.

April 1988
SponlOtH by 'Ile No'ionol 00' Conloren..



1985

OAT NEWSLETTER

Volume 36

Edited in the Department of Agronomy, North Dakota State
University. Fargo. NO 58105. Costs of preparation financed
by the Quaker Oats Company, Chicago, Illinois 60654.

The data presented here are not to be used in publications
without the consent of the authors and citing of material in
the Oat Newsletter should be avoided if at all possible
because of the general unavailability of the letter.

April 1986

Sponsored by the Natienal Oat Conference

Michael S. McMullen, Editor





CONTENTS

TITLE PAGE . . . . •

TABLE OF CONTENTS

I. NOTES

Newsletter Announcements and Instructions
American Oat Workers' Conference Committee
1986 American Oat Workers' Conference ••

II. SPECIAL REPORTS

A. Equipment
Device for dehulling small samples of oats for grain
inspection. R~ I. H. McKenzie, E. F. Ikonen, and
P. D. Brown .

B. Grain Quality
Stability of electrophoregrams of heat-treated
oat groats. George L. Lockhart, L. Albers, and
Y. Pomeranz . . . . . . . . . . . . . . • . . . .

PAGE

i

11

1
2.
2

3

4

C. Pathology
Barley yellow dwarf resistance in oats.
and J. -Po Dubuc •...•.••••.

A. Comeau
5

Sources of resistance in oats to powdery mildew
(Erysiphe graminis f. Spa Avenae).
I. T. Jones and H. W. Roderick .......•

Modification of the USDA, International Oat Rust
Nursery program. J. G. Moseman •• . . • •

The University of Sydney Australian Oat Rust
Survey. J. D. Oates ....•..•.

Rust resistance from Avena abyssinica.
P. G. Rothman ••.•..••...•

D. Forage Oats

A promising oat strain for the Kashmir Valley.
Bimal Misri, R. N. Choubey and S. K. Gupta ••

Quality of newly bred strains of forage oats.
Bhagwan Das, K. R. Solanki and B. S. Jhorar .

6

8

9

13

14

15



iii

III. CONTRIBUTIONS FROM COUNTRIES OTHER THAN THE UNITED STATES

AUSTRALIA
Oat production and breeding in South Australia.
A. R. Barr .

CANADA
Oats in Manitoba - 1985.
P. D. Brown, D. E. Harder, J. Chong and S. Haber

Oat production and research in Saskatchewan.
B. G. Rossnagel and R. S. Bhatty . . • . • • . .

PAGE

16

17

19

INDIA
Utilization of wild Avena species for gene introgression.
R. N. Choubey, S. K. Gupta, and M. N. Premachandran • • •• 20

Adventitious branching in oats.
S.V. Mishra, R. Prassad and J. S. Verma •...

Relative performance of oat and barley fodder.
P. L. Manchanda and Ranjit Ghush. . • • . . . .

SOUTH AFRICA
Oat research in South Africa.
Maryke Aartsma • • . • . . •

IV. STATE REPORTS

ARKANSAS
R. K. Bacon and J. P. Jones ...

22

24

26

27

INDIANA
H. W. Ohm, F. L. Patterson, J. M. Hertel, J. E. Foster,
G. E. Shaner, G. C. Buechley, R. M. Lister, K. M. Day,
O. W. Luetkemeier, and C. L. Harms. . • . . . . . 27

IOWA
K. J. Frey, M. D. Simons, R. K. Skrdla, L. J. Michel
and G. A. Patrick • . . . . . • . . • • . 29

MARYLAND
D. J. Sammons .

MINNESOTA
D. D. Stuthman, H. W. Rines, P. G. Rothman,
L. L. Hardman, and R. D. Wilcoxson ....

NEBRASKA
T. S. Payne and J. W. Schmidt ...

30

31

32



NORTH CAROLINA
Ronald E. Jarrett and J. Paul Murphy

NORTH DAKOTA
Michael S. McMullen and H. A. Fisher

OHIO
R. W. Gooding and H. N. Lafever

iv

PAGE

33

34

36

SOUTH DAKOTA
D. L. Reeves and Lon Hall . . . . . . . . . . . . . . . . . 37

UTAH
R. S. Albrechtson •. • • • • •

WASHINGTON
C. F. Konzak and K. J. Morrison

WISCONSIN
R. A. Forsberg, M. A. Brinkman, R. D. Duerst,
J. B. Stevens, E. S. Oplinger, D. M. Peterson,
H. L. Shands, K. D. Gilchrist, A. H. Ellingboe,
C. R. Grau and D. C.Arny •...••.....

V. NEW CULTIVARS AND GERMPLASM REPORTS.

NEW CULTIVARS

ARNE. Bengt Mattsson

HYTEST. D. L. Reeves and Lon Hall

KAPP. Magne Gullord

LENA. Magne Gullord

38

38

39

42

42

43

43

RIEL. R. I. H. McKenzie, P. D. Brown, D. E. Harder, J. Chong,
J. Nielsen, S. Haber, J. M. Martens, J. S. Noll and
G. R. Boughton . . • • • . . . 44

SANDY. D. L. Reeves and Lon Hall

SANTO ALEIXO. Francisco Bagulho, Jose Coutinho and
Benvindo Macas . . . . . . . . • • . . .•.

STARTER. D. D. Stuthman, H. W. Rines, P. G. Rothman, and
R. D. Wilcoxson . . . . . ........•.

45

46

47



v

GERMPLASM AND RELATED REPORTS

Plant Variety Protection Office Progress Report.
Eldon E. Taylor ...•..•.•..•.••.

Report from the Australian winter cereals collection.
M. C. MacKay . . . . . . . . . . . . . • . . . . •

Evaluation of small grain germplasm.
L. W. Briggle . • . . • . . . • .•

The National Small Grain Collection
D. H. Smith .

VI. MAILING LIST •....•.•...•

PAGE

48

49

50

52

61



1

I. NOTES

NEWSLETTER ANNOUNCEMENTS AND INSTRUCTIONS

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

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

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

2. Information on new or tentative oat cultivars w,th 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:

Michael S. McMullen
Agronomy Dept., NDSU
Fargo, NO 58105, USA

Please Do Not Cite The Oat Newsletter in Published 8ibliographies

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
indifferent 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.1I
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The Americ.n O.t Narkers conference "ill be held on July
14, 1~, 16 and 17 in Ott."., Canad., .t the T.li...n Motor Hatel,
1376 C.rling Avenue, Ott."., Ont.ria, K1Z 7L~, (Telephone.
l-BOO-267-4166. Telex. 0~3-41Bl). Registration and reception
will begin an July 14 in the evening. Further infar••tion .ay be
obtained by contacting_

Dr. V. Burrows, Chairman, Hast Organizing Committ.e,
Cereal Building .7~, Ottawa Res.arch Station,
Agriculture Canada, Otta"., Ontario, Canada, KIA OC6.

Telephone: (613) 9~-9428

Hamel (613) 224-~769



II. SPECIAL REPORTS

Device for Dehulling Small Samples of Oats for Grain Inspection

R. t. H. McKenzie, E. F. Ikonen, and P. D. Brown

A prototype device for dehulling small samples of oats has been
developed under a Research Station contract. Tests by the Canadian Grain
Commission, Grain Inspection Division have indicated that the prototype
dehu11er can satisfactorily remove oat hulls and enable a grain inspector
or elevator manager to distinguish between tan (red) oats and heated white
oats. The prototype also meets the safety requirements of primary and
terminal elevators.

3

The development of tin colored oat cultivars with excellent kernel
quality has created problems for the Canadian grading system. These tan
oats are very similar in appearance to heated white oats, and with existing
grading methods would have to be graded No. 3 feed, the lowest possible
grade. Some method had to be found to easily dehu11 an oat sample.

The dehu1ling apparatus that was developed consists of:
1. Centrifugal high speed fan (1500-1800 RPM) driven by a 120 Volt motor.
2. Centrifugal cyclone.
3. Drop down pouring spout for dehu1led grain.
4. Dust and hull collector (vacuum cleaner bag) - removable for

cleaning purposes.
5. Timer for time delayed electromagnetic door.
6. Variable timer controlling total running time.
7. Stainless steel enclosure.
8. Chute for grain intake.

The cycle is begun by pushing the start switch and immediately pouring ­
a 50 gram grain sample into the fan intake chute. While the electromagnetic
door is closed (10-30 seconds), the grain circulates through the fan intake
to the fan wheel and is exhausted to the fan housing blades in the fan housing.
These blades stop the grain from revolving in the housing.

After the preset time the electromagnetic door opens, the groats and
hulls go into the cyclone where the groats fall to the bottom of the
cyclone and the hulls and dust go to the dust collector. The fan runs a
specified length of time controlled by timer No.6 and then the unit shuts
off. TM unit sits on a lab bench and is 14" high by 17" wide by 8" deep
and weighs 30 pounds.

The unit does not dehull 100 percent of the sample and some groats
will be cracked. It has ·~been found to be qui te acceptable by the Canadi an
Grain Inspection Division for dehulling barley and sunflowers as well as
oats. Samples of all these crops can then be examined more thoroughly when
dehulled.
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STABILITY OF ELECTROPHOREGRAMS OF HEAT-TREATED OAT GROATS

George L. Lookhart, L. Albers, and Y. Pomeranz·
u.S. Grain Marketing Research Laboratory

United States Dept. of Agriculture, Agricultural Research service
Manhattan, Kansas, U.S.A.

Oat groats with protein contents of 16.2%, 16.4%, and 20.0% (N x 6.25 dry
basis) from the oat varieties Ogle, IL75-58670, and X4020-4-1, respectively,
were sampled at various steps in commercial processing. The samples were:
original cleaned groats, groats after drying at 121°C, and flakes produced by
steaming at 100°C and rolling. Each sample was tested for gross composition,
electrophoretic pattern, and cell structure damage. Larger differences in
gross composition were found among varieties than within samples at various
stages of processing. Electrophoretic patterns of the prolamin fractions,
obtained by polyacrylamide gel electrophoresis (PAGE), were identical for each
sample of a given variety but different for each variety. Endosperm changes
were noted on processing, especially heating, by scanning electron microscopy.
It was concluded that commercial processing does not affect the prolamin
electrophoretic pattern even though small differences in gross composition
(protein, ash, oil, and carbohydrates) and changes in microscopic appearance
were found.

Source: Cereal Foods World 30:545. 1985. [Abstract]
Other Publications: Cereal them. 62:162-166. 1985.

cereal them. 62:355-360. 1985.
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Oat Newsletter
Qu~bec, Canada

A. Comeau, J.-P. Dubuc

Barley yellow dwarf resistance in oats

Preparing nursery for international testing

Interest for an international oat BYDV nursery has been expressed by many
scientists, but the funding of such an operation on an annual basis may be
hard to obtain unless this nursery could be attached to currently existing
nurseries that have international distribution. We are presently unde~taking

the multiplication of some of the best resistance sources we have identified.
Only a minority of these possess multiple resistance to BYDV and rusts. The
best sources of multiple resistance may be 1984 lORN no. 86 and 155, and 1985
lORN no. 24. The Winnipeg group is the one that has spent the largest effort
in breeding oats with multiple resistance. However, the BYDV resistance genes
may in practice last much longer than the rust-resistance genes, so the value
of rust-susceptible lines with very high BYDV resistance should not be under­
estimated in a breeding project.

Trial on winter oats

A trial with Pennsylvania hardy winter oats was tested with and without
BYDV. Both groups were winterkilled quite severely, and only the most winter­
hardy cultivars could be evaluated for BYDV resistance. It appears that all
surviving winter oat lines possess intermediate BYDV resistance levels.
Hybridation with the winterhardy BYDV-resistant Avena 1Il8crostachya as prac­
ticed by the Leggett group (Wales) would be one way of improving this charac­
ter. However the use of Ogle or 76 86-1454 in a (winter-spring) x winter
backcross could also improve the BYDV resistance of winter oats • In other
species improving BYDV resistance has improved winterhardiness.

Our interest in winter oats is academic, we do not grow this crop in
Canada. However, in the future, hybridation with extremely winterhardy
Helictotrichon and Avenula species might result in large increases in winter­
hardiness and adaptability of the oat crop. This could becoae a. goal of a
wide-cross or protoplast fusion project when the biotechnological 1Dethods
become better adapted to cereals.
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SOURCES OF RESISTANCE IN OATS TO POWDERY MILDEW
(ERYSiPHE GRAMINIS f.sp. AVENAE)

I.T. Jones and H.W. Roderick
Welsh Plant Breeding Station, Aberystwyth, Wales, UK

Mildew is the most serious foliar disease of oats in Britain and an active
research and breeding programme is pursued to _understand the various
mechanisms involved in resistance and to ensure adequate protection in new
cultivars released from the Station.

During the International Oat Workshop held in July 1986 a nursery
constituting a range of mildew resistances in hexaploid, tetraploid and
diploid oats was exhibited. From the percentage green leaf area infected
with mildew, estimated on four dates during the season on this material,
the area under the disease progress curve (ADPC) was calculated and is
presented in Table 1.

In the hexaploids, the only genotype showing complete resistance was the
translocation line Cc 6490 carrying the Eg-4 gene for resistance derived
from a genotype of Avena barbata. It remai ned immune throughout the
season, although some mildew did develop on A.barbata (Cc 4897) itself by
the last scoring date. -

Very high levels of partial resistance were shown from the seedling stage
onwards by Bage sel Klein, Rouge dlAlgerie and 93-2-4 (lORN 1983, entry
118). Roxton, Cc 4761 (Creme), Maelor, Maldwyn, Cc 4146
(A.sativa x A.ludoviciana) and Saladin showed low to moderate levels of
adult plant resistance.

It is interesting to note that all cultivars with Cc 4146 derived
resistance such as 7718 Cn, Margam, Mandarin, Maris Tabard, Maris Oberon,
Rollo, Trafalgar and Cabana were more susceptible than Cc 4146 itself
i ndi cati ng that the 1atter may still have some useful additive (mi nor)
genes not transferred to these cultivars.

The two tetraploids were highly resistant although a small amount of mildew
developed 1ate in the season. The di p1oi d oats Cc 3678, Cc 4093 and
Cc 6557 were completely resistant, but slight mildew was recorded on S.171
(A.brevis x A.strigosa) whereas S.75, a selection from A.strigosa produced
as a forage oat for hill lands in the 1920s, was moderately susceptible.

The incorporation of the resistances from Bage sel Klein and Rouge
dlAlgerie into agronomically more desirable types has begun but studies on
thei r genetics and res i stance mechani sms need to be done to as ses s thei r
durabil ity. New sources of adult pl ant resi stance, shoul d be exploited,
since it has been shown that even higher levels of resistance can be
achieved by identifying transgressive segregants in progenies of
intercrosses (Jones, Euphytica 1983, 32, 499-503). However, agronomic
selection must be carried out simultaneously so that breeders can exploit
material as early as possible. . •
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Table 1. Oilt genotypes rar*ed according to their levels of resistance
as descMbed by their Det val lIeS

Hexaploids (2n=42)
Cc 6490
Bage sel Klein
Rouge diAl gerie
93-2-4 (lORN 118)*
Roxton
Cc 4761
Maelor
Maldwyn
Cc 4146
Saladin

o
0.81
0.98
1.47
3.36
'4.19
4.36
5.60
6.30
6.58

Leanda
Forward
Milford
07718 Cn
Manod
Milo
Mostyn
Menai
MargCl1l
Avalanche

8.48
8.54
9.30
9.75

10.90
11.02
11.19
11.52
11.82
12.60

Mandarin
Dula
9065 Cn
Mari s Tabard
Mari s Oberon
Rollo
Trafalgar
Cabana

12.69
12.90
13.08
13.16
13.38
13.80
15.47
16.94

Tetraploids (2n=28)
Avena barbata Cc 4897 0.28

. A:iiiUrphyi CC 6558 0.76

Diploids (2n=14)*
A.strigosa ssp. hirtula Dc 3678 0
A.strigosa var. glabrota Dc 4093 0
A.erostrata Cc 6557 0
!elrch Clwyd Cwta, S.171 0.55
Ceirch Ll~d, S.75 7.2

A.prostrata addition line (2n=44)
- Av 1900/2/47 Cc 6989 0

*Results fram one unreplicated drill
+Area under the Disease Progress Curve expressed on a lper unit l basis

The incorporation of resistance from diploids and tetraploids into
cultivated hexaploid oats is more complex and difficult due to fertility
barriers, and the resistances when incorporated are not necessarily any
more durable. The mechanisms involved in each source need clarifying as
they could be different within the diploids, for instance in the completely
resistant types Cc 4093 and Cc 6557 compared with the partial resistance of
S.l71.

Because of the lack of readily transferrable resistances in the available
collections of the hexaploid A.sterilis, these unexploited sources at lower
ploidy levels need utilising;- and with the new cytological techniques now
becoming available this should become easier.

Methods for combining such complete (maybe hypersensitive) resistances with
partial, adult plant resistances have been developed and are being operated
fairly satisfactory but further refinement is required to speed up the flow
of new complex germplasm with maximum resistance barriers to the pathogen.
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MODIFICATION OF THE USDA, INTERNATIONAL OAT RUST NURSERY PROGRAM

J. G. Moseman
USDA, ARS

The USDA International Oat Rust Nursery program, which has been
coordinated by USDA, ARS, scientists at Beltsville since itsi,nception in 1950
will be modified. The objectives of the modified program will be the same as
those of the nursery program. Those objectives are to evaluate advanced
selections and new cultivars for reactions to rusts world-wide and to identify
new resistance genes and gene combinations.

The following was accomplished in the nursery program in 1985. The report
on the 1984 International Oat Rust Nursery was compiled and distributed to the
cooperators in July. Seed of the 1985 nursery was sent to the cooperators and
some data from that nursery has been compiled. Some of the seed of the 1986
nursery has been sent to the cooperators.

The 1986 nursery will be the last nursery sent to all cooperators in the
nursery program. The data obtained on the 1986 nursery, sent "to the
cooperators in 1985 and 1986, will be compiled and distributed to the
cooperators before July 1, 1987.

The modified program will be initiated to replace the 1987 International
Oat Rust Nursery program. In 1986 the cooperators are being requested to send
to the coordinator 40-50 grams of seed of each new entry they wish in the
program instead of 20-40 grams. The coordinator will not increase the seed as
was done for the nursery program. Arrangements will be made with scientists
at 6-7 institutions, which have the interest, expertise and facilities, to
evaluaate the new entries for reactions to the pathogenic strains of the rusts
at their locations. Those scientists will evaluate the new entries for
seedling and when possible mature plant reactions. The results from the tests
of seedling reactions will be sent to the coordinator, who within one year,
will compile and send those data to the cooperators who furnished the new
entries. Within two years, the results from all tests, seedling and mature
plant or field reactions, will be compiled and furnished the cooperators who
furnish the new entries.

In the nursery program, only the new entries constituted the germplasm
with new genes and gene combinations furnished the cooperators. In the
modified program, additional germplasm with new genes and gene combinations
may be furnished. Seedling and some mature plant data on reactions of the new
entries will be available to assist in identifying those new entries with new
genes and gene combinations. The USDA, ARS, scientists and the scientists
conducting the evaluations, who are experts on resistant senes and sene
combinations, will be requested to furnish fro. their prosra•• aerapla•• with
new genes and gene combinations.

In the present nursery' program, the cooperators who furnish the new
entries did not receive information on those entries for almost three years.
In the modified program, they will receive some information within one year,
and all of the information within two years. The information should also be
reliable, since the evaluations will be conducted by individuals who
specialize in conducting such evaluations.
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THE UNIVERSITY OF SYDNEY

AUSTRALASIAN OAT RUST SURVEY 1984/85

J.D. OATES

Oat rusts were prevalent in Western Australia in contrast to the
other states from where reduced numbers of samples were received,
particularly so from South Australia.

405 samples were received, 50% were identified as being on wild
oats, and 5 samples were on genera other than Avena. 28 samples failed
to germinate.

Oat Stem Rust Puccinia graminis f.sp. avenae

The identification of the new strain, Race 2 + pg 13, recovered from
Queensland, is the main change in a strain make-up remarkably similar to
the 1983-84 survey, even though this year's survey is dominated by W.A.
The four races 1,2,22 and 24 were present in the same proportions in
both surveys.

Strain 2 + pg 13 is the only collection capable of full virulence on
oat lines with pg 13. This strain has been built up and is being used
in routine rust analyses of oat lines.

Of 133 viable accessions, 369 isolates were identified. Race 14,
last recovered in the 1978-79 Season, has been found in New Zealand.
Races 15 and 19, not previously recovered by this laboratory, were also
found in New Zealand.

Oat Leaf (Crown) Rust Puccinia coronata f.sp. avenae

27 races were identified on the international set of differentials
(Table 2). Although a number of rare races reappeared, only 3 races
were identified for the first time (* in Table 2).

From 144 viable accessions, 194 isolates were identified. Race 226
continues to dominate the population. Race 230 and 237 are common, follow­
ed by 203 and 211. All other races were recovered only occasionally.
Again, the 3 new races were from Queensland and Northern N.S.W.

Table 3 lists the frequency of each race and the area from which each
was isolated during the Season April, 1984 to March 1985.

Of the supplemental differential and resistant lines inoculated with
each accession, Pc 45 was susceptible to 64% and Pc 38 to 4% of the isolates.
Strain isolates were identified with virulence for the combination of Pc 45,
(48), i.e. partial virulence on Pc 48. The following lines were resistant
to all leaf rust isolates: Pc 50, Pc 55, Pc 56, TAM 301, TAM 312 and Ascencao.



10

TABLE 1: FREQUENCY OF OAT STEM RUST RACES/STRAINS 1984-85

RACE/ VIRUL. QLD N.NSW S.NSW VIC SA WA N.Z. N.Z. CH TOTAL
STRAIN Pg NI SI

1 6 9 4 21 1 19 1 61

2 3 5 4 10 12 1 46 78

2+Saia 3+Sa 1 11 12

2+Pg 3+13 1 1

8 2,3 3 1 4

11 2 1 1 2 4

14 4 1 1

15 3,4 2 2

18 1,2,4 2 1 1 6 3 13

19 4,9 1 1

20 1,2,3,4 12 4 4 11 1 1 33

22 2,3,4 5 ·1 1 4 39 1 6 57

24 2,4 12 6 9 14 1 46 1 1 1 91

24+Sa? 2,4,Sa 1 1 2

24(22) 2,(3),4 3 3

Saia Sa 1 5 6

43 39 29 66 3 171 8 14 6 369



TABLE 2: OAT LEAF RUST RACES 1984-85

DIFFERENTIAL
VARIETIES

~ :.1
:.1 r:a:1 r:a:1 ~

~ I
.... ~ CJ

~ ~ r:a:1 ....
~

r:a:1 i
.... p.

~:I: ..:I 0

~.

tJ) :.1
~

CJ p.

~
........

~
~

~ ~> tJ) E-t
Race No. of Isolates

202 S S S 1

203 S S S S 12

211 S S S 11

216 S S S S S 1

223* S S S S S S 1

226 S S S 70

227 S S S S 6

228 S 2

230 S S 23

231 S S 1

236 S S S 1

237 S S 23

238 S 4

240 S 2

259 S S S S 2

260 S S S 1

264 S S S S S S S S S 4

26& S S S S 1

276 S S S S S S S S S 6

287 S S S S S 3

294 S S S S S 2

295 S S S S S S 9

384* S S S S S S S 3

413 S S S S 1

416 S S S S 2

427* S S S S S 1

SAIA S 1

194

11
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TABLE 3: FREQUENCY AND DISTRIBUTION OF OAT LEAF.RUST RACES 1984-85

AREA--RACE QLD N.NSW S.NSW VIC SA WA N.Z. N.Z. CH TOTAL
NI SI

202 1 1

203 6 1 2 1 2 12

211 6 1 3 1 11

216 1 1

223* 1 1

226 6 20 11 6 1 13 1 9 3 70

227 2 1 3 6

228 1 1 2

230 3 1 6 10 2 1 23

231 1 1

236 1 1

237 5 1 6 1 10 23

238 1 1 1 1 4

240 2 2

259 2 2

260 1 1

264 3 1 4

268 1 1

276 4 2 6

287 2 1 3

294 2 2

295 6 1 1 1 9

384* 3 3

413 1 1

416 1 1 2

427* 1 1

SAIA 1 1

45 35 28 24 2 28 3 21 8 194



Rust Resistance from~ abyssinica

P. G. Rothman

USDA/University of Minnesota

J. H. Craigie was most fluent when he wrote -As a rule - high
resistance to stem rust occurs naturally in varieties that are of
little or no commercial value. H Genes of desirable characteristics
are common in species unsuited for cultivation. These genes can be
identified among the segregates of interspecific crosses too, but
because of their fraility, progeny survivals are few in numbers.

Much interest was gerrerated 25 years ago when F. J. Zillinsky
identified a derived tetraploid (Ab 101) from the interspecific cross
of ~ena abyssinica (CD 4549) and A. strigosa (CD 3820) •. Ab 101 was .
used as a source of crown rust resTstance in several oat breeding
programs, but its source of stem rust resistance was never determined
or utilized.

Ab 101 was crossed with CI 7233, another crown rust resistant A.
abyssinica tetraploid but also with resistance to stem rust race 6Ar
(NA 27). Fertility was low among the F plants of these two parents;
however, anF2 selection was successfully backcrossed to Ab 101. The
progeny of the backcrossed line has been pursued ~hrough the F •
Seed color through the generations has been a variation of bla!~ to
tan but seed size exceeds the short plump nature of Ab 101. Plant
straw is weak and maturity late. Lines have been identified which are
resistant to all the prevailing NA stem rust races as well as the
races of crown rust within the St. Paul buckthorn nursery composite,
some of which parasitize Ab 101. Sterility is evident but select
lines have been successfully crossed with hexaploid oats and
resistance to the rusts recovered in fully fertile progenies.

Seed is available for distribution.
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A Promising Oat Strain for Kashmir Valley

Bima1 Misri'; R. N. Choubey and S. K. Gupta
Indian Grassland and Fodder Research Institute, Jhansi-284003 (India)

The whole valley of Kashmir is a monocrop area and all the available
land is used for rice cultivation during summer season. Most of these
fields get waterlogged in the winter and hence are rendered useless. The
dry areas available for cultivation are now, mostly, put under winter crop
of fodder oats. The oat cultivation is becoming increasingly popular with
the farmers and the cu1tivar 'Kent' is usually grown. The initial
evaluation of five new oat strains developed at the Indian Grassland and
Fodder Research Institute, Jhansf,was done during winter 1983-84 whereby
'JHO-810' performed much better than 'Kent' (1984 Oat Newsletter, p. 24).
During winter 1984-85 the same strains were tested at three sites in the
valley, representing different types of soil formations. A brief
description of these three sites is as follows:
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1. IGFRI Substation Farm, Manasba1:
This farm is situated in the southwest of Sri nagar, capital of the

Jammu and Kashmir state, at a distance of about 30 kms and the land is
Karewa type. The Karewas are dry table lands pierced by ravines and are of
lacustrine nature. They may be as high as 500 mfrom the level of the
valley. The soil possesses greater proportion of macro-pores and is poor
in moisture retention. The lithology of soil reveals loam and loamy clay
with coarse drab or brown sand. ~he soil is very poor in organic matter.

2. Rice field, village Asham:
The village Asham is situated in the northwest of Manasba1 at a

distance of 10 km. A typical rice-field was selected for conducting the
trial and sowing of oat was done after rice. This was a big flat terrace
on a slope and well-drained. The soil is loam in texture, black and
develops cracks when dry.

3. Botanical Garden, University of Kashmir:
The site is situated at a distance of 12 km away from Sri nagar and

represents basin of the valley which is the deepest part of the valley.
The soil is sandy loam and light in texture. Such soils are spread
throughout the valley and are used for the cultivation of rice and
vegetables.

The performance of all strains as compared to the check variety 'Kent'
for green fodder and dry matter yield is presented in Table 1. It is
apparent that 'JHO-810' produced significantly higher forage yield than
'Kent' at all the three sites and surpassed all other strains too. 'JHO­
802' was also observed to be better over 'Kent' although last year its
performance was not so appreciable. However, 'JHO-810' appeared to be the
most suitable fodder oat genotype for the Kashmir valley and its
performance has been observed to be stable over the three locations.

We plan to test the forage yield potential of the promising strain
'JHO-810' at many locations within the valley in the coming years.
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Table 1. Average green and dry matter yielcl of various oat

genotypes at three locations in Kc~shmir valley.

S.No. Genotypes Green fodder yield (g/ha) Dry matter yield (g/ha)
Ll L2 L3 Average Ll L2 L3 Average

1. JHO 801 .
2. JHO 802
3. JHO 810
4. JHO 815
5. JHO 819
6. Kent
C. D. ( 5%)

154.66 198.66 108.66 153.99 46.66
226.00 212.00 195.33 211.11 50.00
296.00 262.66 223.33 260.66 63.00
169.33 253.33 179.66 200.77 37.33
204.66 189.33 172.00 188.66 55.33
158.00 149.33 122.66 143.33 34.66
50.29 68.11 59.77 54.74 17.16

37.66
49.66
52.33
44.00
41.66
43.33
8.71

31.00 38.44
51.66 50.44
58.00 57.77
51.66 44.33
45.00 47.33
39.66 39.21
12.96 12.25

Ll =IGFRI Substation Farm, Manasbal.
LZ =Rice field, Village Asham.
L3 =Botanical Garden, University of Kashmir.

Quality of Newly Bred Strains of Forage Oats

Bhagwan Das, K. R. Solanki andB. S. Jhorar

The objective of the oat improvement program at this University
continues to develop high yielding cultivars with better nutritive quality
as the oat acreage is gradually increasing for green forages and is most
suited to our conditions in the Northern part of the country as an
appreciable winter season prevails.

Lines of oats previously found to possess high green forage yield were
selected for the analysis of traits important in quality. The best ten
lines were selected and the results are reported in Table 1.

The crude protein percentage varied from 6.12 to 10.06 whereas in
vitro dry matter digestibility ranged between 66.40 and 76.80. Crude­
protein yield varied from 8.61 to 15.73 q/ha and the digestible dry matter
ranged from 79.34 to 115.81 q/ha.

From the data it is indicated that the strains OS-86, OS-lOa. OS-107
and OS-113 are the best and most suitable for cultivation as single cut
varieties.

CP =Crude protein, IVDMD =In vitro dry matter digestibility,
DDM =Digestible dry matter.--
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III. CONTRIBUTIONS FROM COUNTRIES OTHER THAN THE UNITED STATES

Oat Production and Breeding in South Australia

A.R. Barr

OAT PRODUCTION: The South Australian Department of Agriculture estimates
that 158,000 ha was sown to oats for grain in 1985 with an expected production
of 166,000 t. This is lower than 1984 when estimates were 166,900 ha and
202,700 t respectively. In addition to the grain area, approximately 30,000 ha
is usually sown for grazing and another 40,000 for hay. Domestic price is
currently $90-$100 per tonne delivered to Adelaide, in contrast to the .
estimated export price of $85 per tonne.

The varieties grown in South Australia are undergoing a period of rapid
change. The semi-dwarf varieties, Echidna and Dolphin which were released
in March 1984, were in 1985 sown on 15% and 3% of the area respectively.
Areas sown to other varieties are Swan (52%), West (18%), Avon (4%) and
Bulban (1%).

Echidna has confirmed in commerce the potential it demonstrated in
trial plots. Dryland crops up to 7t/ha have been recorded. Both Echidna and
Dolphin are very resistant to lodging and grain shedding and as a result
many farmers have changed their harvest priorities from barley, oats, wheat
to barley, wheat,oats. This allows the oats to be stored in field bins
which, in the previous system, were required for the wheat harvest. Oats are
then available for autumn feeding programmes witt,out purchasing extra
storage silos.

OAT BREEDING: The breeding programme is concentrating on developing
varieties with resistance and tolerance to the cereal cyst nematode. Heterodera
avenae. This nematode is a major disease of wheat, barley and oats in
South Australia. New Zealand Cape and A. sterilis Cc4658 are the main
sources of resistance/tolerance in use. Promising material from the cross
West//West/New Zealand Cape is near release.

Other areas of current interest are:

(1) improving the grain quality of semi-dwarf ~er.plas. derived
from OT 207 (carrying DW6}.

(2) testing ~aked grain genotypes carrying the DW6 gene.

(3) transferring the stem rust genes present in 'Amagalon' and 'Obee'
into commercially useful genotypes.

(4) accumulating stem rust, crown rust. BYDV. Septoria and Psuedomonas spp
resistance in varieties adapted to high rainfall areas.
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OATS IN MANITOBA - 19B5

P.O. Brown, D.E. Harder, J. Chong, S. Haber
Agriculture Canada, Research Station, Winnipeg, Manitoba

In 1985 soil moisture reserves in Manitoba were adequ­
ate and favourable weather permitted producers to plant
early in the season. Temperature in June, .July and August
were cool. Rainfall in June and July was adequate for good
growth; August, especially in eastern Manitoba, was wet.
The wet weather del ayed harvest and resul ted in a red uc tion
in grain quality. Yields ranged from very high in eastern
Manitoba to average in western Manitoba. Estimated grain
yields averaged 2.49 tonnes per hectare (up 29'* over 1984)
on 223,000 hectares (down 4S over 1984) over the entire pro­
vince. Fidler was the most common variety having been sown
on 49% of the area. Dumont was sown on 32% of the area, up
from 10% in 1984; 13~ of the oats sown was Harmon and 6~ was
Hudson. Areas inspected of all generations of pedigreed
seed of Dumont, Fidler, Harmon and Riel were 1084, 71, 18
and 29 hectars respectivel y. Riel (W804 74) was licensed by
the Food Prod uction and Inspection Branch of Agriculture
Canada in 1985.

Alison Baillie, a Masters student at the University of
Manitoba is nearing completion of the project. She is scre­
ening selected diploid and tetraploid Avena accessions for
stem rust resistance. She al so made intraspec i fie crosses

• and is studying the inheritance of resistance within select­
ed diploid and tetraploid speci.es. A further aspect of her
proj ect has been to transfer resistance from the diploid or
tetraploid to hexaploid A. sativa l.

Tom Warkentin, also a Masters student at the University
of Manitoba, has been studying the inheritance of a moderate
level of hoegrass (diclofop-methyl) tolerance in oats. Pre­
liminary results indicate that this trait appears to be con­
trolled by one or two genes, that selection for tolerance is
fairly easy and that this trait could be readily incoporated
into a breeding program.

The Oat Rusts in western Canada in 1985

The inocula of oat stem rust and oat crown rust arrived
early in 1985. By mid-July both rusts were already quite
common in southern Mani toba. Because of the very ear 1 y
appearance of the rusts, it was anticipated that heavy in­
fections would follow. However, weather conditions were too
cool and dry for good rust development. A second factor is
its increased cultivation of resistant cultivars in the rust
areas 0 f the pr a ir ies. In 1985 about 81 ~ of this area seed­
ed to oats in Manitoba comprised the cultivars. Fidler and
Dumont. This trend should continue with the introduction of
Riel oats.



There were no important changes in virulence combinat­
ions 0 f both rusts from those in recent years. The pr edom­
inant stem rust race found in western Canada is NA27 which
attacks Pg1, Pg2, PgJ, Pg4,' and Pg8. For the crown rust,
the main v irulence of this natural popul ation in western
Canada is on lines containing gene Pc35,· Pc40, or Pc46.
None of the field isolates of both rusts poses a threat to
the resistant genes currently used in the oat breeding pro­
gram in Winnipeg, and the cultivars Fidler, -Dumont, and Riel
remain highly resistant to all these isolates.
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Survey of natural barlel yellow dwarf infections in Manito-
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Oat Production and Research in Saskatchewan

B.G. Rossnagel & R.S. Bhatty
Crop Development Centre

University of Saskatchewan

Oat production in Saskatchewan continues on approximately 1.0 million acres
(400,000 hectares) annually with a significant portion of this production being
used a~ forage in most years. Nevertheless, some 20-25 million bushels of oat
grain are produced annually. Nearly all of this is fed to livestock in. the
locale of production with less than 5% being utilized by the food industry.

1985 was a relatively good year in most of the oat growing regions of
Saskatchewan with grain yields averaging 10-12% above 1984. These higher
yields were created by a longer and cooler than normal growing season. The
weather significantly affected grain quality in the form of a very damp
prolonged harvest season. In addition this weather has affected germination of
seed crops negatively, such that good oat seed may be difficult to come by in
the spring of 1986.

The old variety Harmon continues to be the most widely grown variety in the
province, however it is being rapidly replaced by three newer superior
varieties, Calibre, Cascade and Dumont. Of these varieties Calibre, produced
by the U. of Sask. breeding program, continues to be the number one performer
in the non-rust area (approximately 700,000 acres) while Dumont should be the
variety of choice in the south-east rust area. Calibre combines high yield
potential (12-15% Harmon) with superior kernel quality having very high test
weight and low hull content. Dumont is a good yielder (10% Harmon) with good
kernel quality but also has the necessary disease resistance for the rust area
of south-east Saskatchewan. Pedigreed seed producers have responded rapidly
and we anticipate these two varieties becoming the most popular very quickly.

The oat research program at the U. of Sask. continues to select heavily for
improved yield potential and superior kernel quality. Current emphasis is on
improving the plumpness and smut resistance of Calibre.
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Utilization of Wild Avena Species for Gene Introgression

R. N. Choubey, S. K. Gupta and M. N. Premachandran
Indian Grassland and Fodder Research Institute, JHANSI-284003 (INDIA)

Wild Avena species such as ~. sterilis and~. magna possess many
desirable forage attributes viz., better tillering, quick regeneration and
high protein content in comparison to the cultivated A. sativa. A program
for introgression of genes from these two species to the cultivated oats
was initiated at the Indian Grassland and Fodder Research Institute, Jhansi
(India), starting from the winter season 1980-81 with an aim to develop
genotypes possessing high forage yield potential in a multi cut system of
cropping and good forage quality.

A. sativa x A. sterilis:- -
Three fodder oat genotypes viz., OS-6, UPO-94 and PO-3 were utilized

for mating with A. sterilis in 1981 and subsequent generations were .
advanced as per the following scheme:

A. sativa x A. sterilis
~

A. sativa x F1
~ ~

A. sativa x BC1 F2
~ ~ ~

8C2BC1 F2 F3
t ~ ~

BC2F2 BC1 F3 F4
~ + •

Introgression of such characters as high tillering and quick
regneration has been observed. Although the analysis of ,rotein content in
the forage has to be postponed until sufficient status .f hOMOZygosity is
achieved, selection for leaf:stem ratio in the segregatinl ,rogenies is in
progress.
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~. sativa x A. magna:

Five A. sativa genotypes viz., OS-6, OS-7, JHO-a01, UPO-94 and IGO-500
were included in this program. Although pentaploid F1 hybrids were
established in all the five hexaploid x tetraploid matings, further success
was achieved in three crosses only. The following scheme was adopted to
handle this material:

A. sativa x A. magna

'"
Co Decaploid +-Colchicine F1 x ~. sativa

'"
treatment

'"
C1 x ~. sativa BC1 x A. sativa

'lll.

'" ~ '" '"'lll

C2 Octaploid F1 BC1F2 BC2 x A. sativa

'"
.J, .J,

'" '"
C3 F2 BC1F3 BC2F2 BC3

'" '" '" '" '"

So far several decaploids and octaploids have been derived and have
been found to possess high tillering potential. Most of these have
desirable agronomic characters. The seeds are very bold and plump, about
one and half times those of ~. sativa. In most of the BC1F21s and BC2
plants, hexaploid derivatives with stable chromosome number are expected.
The majority of the decaploid derivatives have been found to possess very
high seed fertility and chromosomal stability and do not show any sign of
meiotic breakdown.



Adventitious Branching in Oats

S. N. Mishra, R. Prasad and J. S. Verma
Department of Plant Breeding

G. B. Pant University of Agriculture and Technology
Pantnagar, Nainital - 263145, India.
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In oats, tillering is a common phenomenon but occurrence of
adventitious branching of the stem is very rare and has not been reported.
Such branchings of the stem if fixed in the cultivated genotypes may
increase yield. In the present study, some observations on the branching
of the stem of oats have been reported.

Branching of stem was noticed in biparental (BIP) progenies developed
from F2 and F3 populations of the crosses Coachman x Swan, Goodland x UPO
92, and lyon x Montezuma. Such plant types were noticed both in BIPs and
in BIPs selfs. Neither the parents (F2) nor the grandparents (parents of
the original cross) had this pattern of branching.

Regarding their frequency, adventitious type of branching differed
from cross to cross and also among the populations within the cross (Table
1). In the cross Coachman x Swan, the F2 bips had 0.70% which the F2 bips
selfs and F3 bips had 2.19% and 3.80%, respectively. In the other two
crosses, only the F2 bips selfs and the F3 bips showed this branching.
However, in these two crosses the frequency of such plants were only of the
tune of 0.35% to 0.71%. These observations combined with continued
occurrence of such form in selfs and F3 bips indicate that this habit may
be under genetic control. Also, such forms appeared after biparental
matings in these crosses suggesting the possibility of gene reshuffling due
to breakage of linkages. It may be possible that such genes responsible
for stem branching might have been linked with other genes which did not
allow them to express in associative situations. Therefore, occurrence oT
such types indicate gene reshuffling and also allowing them to express in
the derived progenies. Finally, to assess their value on breeding
potential, number of spikelets per panicle was observed and compared with
the normal (Table 1). It is cl~arly indicated that the branched stem types
had greater number of spikelets per panicle than the normal ones. Averaged
over all the crosses and populations, branched stem types produced about
18.76% MOre spikelets than the normal ones. Further work on this aspect is
continuing to find out its inheritance pattern and practical utility.
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Table 1. Frequency of branched stem plants and number of spikelets per
panicle in branched and normal oats.

Cross/
population

1. Coachman x Swan
F2 bips
F2 bips selfs
F3 bips

2. Goodland x UPO-92
F2 bips selfs
F3 bips

3. Lyon x Montezuma
F2 bips selfs
F3 bips

Average

Frequency Number of spikelets/panicle
% Branched Normal

0.70 83.81 76.79
2.19 93.44 83.79
3.80 120.09 103.00

0.35 116.00 71.53
0.71 127.00 110.07

0.39 97.00 75.73
0.47 94.00 94.88

1.22 104.47 87.97
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Relative Performance of Oat and Barley Fodder

P. L. Manchanda and Ranjit Ghosh
Cummings Laboratory, Division of Genetics

Indian Agricultural Research Institute
New Delhi 110012 (India)

Barley is a highly nutritive rabi cereal, generally used either as
flour (pure or mixed with that of wheat or gram) for chapati making or as
parched grain to make sattu. Similarly oats, a good nutritive rabi crop,
is mainly used as fodder for horses and milk animals. A limited portion of
this crop is being used as a breakfast food in the form of porridge.

A few selected cultivars of barley were tested along with some
promising strains of oats to determine the relative performance among them
in respect to different fodder attributes.

A trial was laid out with ten varieties of barley and four varieties
of oats in R.B.D. with three replications. The following data was recorded
at the time of 50% bloom, on days to flower, height of the plant, green and
dry fodder yield and digestibility percentage and is presented in the
table.

It has been found that barley takes 80-90 days to flower while the oat
has taken 107 days. Plant height in barley ranges between 70-90 cms while
in oats it is 91-122 cms. The green fodder yield in barley is between
290.00 q/ha to 483.30 q/ha and 480 q/ha to 560 q/ha in oats. In oats the
dry fodder yield ranged between 85.40 q/ha and 91.70 q/ha and between 49.00
q/ha and 71.50 q/ha in barley. The digestibility percentage range is
between 72.60 and 82.50 in barley and between 72.60 and 80.52 in oats.

It is clear from the results that the barley varieties flower 17 days
earlier than oats. The green and dry fodder yield is more in oats than
barley whereas the digestibility percentage between the two fodder crops is
not significantly different. The advantage of oats crop is that less land
is required to produce the same amount of fodder required by the animal
whereas in barley being early, field could be utilized for sowing of some
other rabi crop.
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Comparison of characters in oats and barley

S. No.* Varieties Days to Height at Green wt Digesti-
50% flower 50% flowering at 50% fl. Dry wt bil ity

(cm) (q/ha) (q/ha)

1. DL-386 80 73.70 290.00 54.90 44 72.60
2. DL-5082 88 97.30 390.00 60.30 44 72.60
3. 11-57 89 84.70 483.30 68.50 49 80.85
4. 0-120 88 76.50 376.60 49.00 50 82.50
5. 0-226 88 89.90 410.00 61.20 48 79.20
6. DL-268 88 86.90 356.60 55.50 44 72.60
7. DL-157 88 83.20 423.30 63.20 46 75.90
8. Ratna 88 81.30 453.00 71.50 48 79.20
9. DL-36 88 83.10 446.60 65.20 46 75.90

10. DL-348 88 90.10 473.30 66.20 48 74.25
11. 13185 107 109.90 516.60 85.40 45 74.25
12. 4263 107 99.80 486.60 88.80 49 80.85
13. 34587 107 119.50 560.00 98.50 48 79.20
14. Kent 107 122.70 480.00 91.70 44 72.60

CDa 45% 0.5328 6.7103 84.09 19.46 2.1190

*S. No 1-10 barley
S. No 11-14 oats



Oat Research In South Africa

Maryke Aartsma, Small Grain Centre, Bethlehem

An oat improvement program at Bethlehem was started in 1981 with
three objectives in mind, that is to develop:

1. A forage type suitable for dryland farming
2. A selection that is tolerant of frost
3. A selection resistant to stem rust

Both local and imported lines are evaluated yearly, and encouraging
selections are used as parents in greenhouse crossings.
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For forage potential trials, the oats are physically grazed by sheep,
which gives an estimate of tastiness, and later, of regrowth. Two or three
successive grazings are given within a reasonable lapse of time, after
which seed yield is also evaluated. Samples are tested for protein
content.

Two planting dates are used, one in March for forage potential, and
one in June for seed yield. Frost tolerance is evaluated together with
forage potential.

In the past three years two lines, CI 8163 and Coker 76-20 performed
exceptionally well for both forage potential, frost resistance, regrowth
and seed yield.

Greenhouse work consists of collecting rust samples from different
locations throughout the country.

Differential plants and cultivars with known genes will be inoculated.
Results will indicate sources of resistance, susceptible genes, and the
make-up of the rust population. This information can be used to recommend
control measures.






























































































