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TEXAS

I. M. Atkins, Grain Research Associates

A new research organization has been formed by four Texas seed companies
whose major business is seed of small grain crops, forage crops, and grain
sorghum. These companies are Harpoo1 Seed Incorporated, Denton; George Warner
Seed Company, Hereford; McGregor Milling and Grain Company, McGregor; and Douglas
King Seed Company, San Antonio. The last two are among the oldest seed companies
in Texas, the McGregor company having been in business since 1907. Although
facilities and trained personnel are limited in all these companies, we shall be
doing testing and some breeding in all of the small grain crops; and, I hope to
assist in keeping them informed on new developments in commercial, state, and
federal agencies.

We are g~v~ng major emphasis to forage characteristics in the small grains
as this is a repeat business of somewhat local adaptation. We are exploring for
age production in hybrid wheats, strain cross ryes, tritica1es, mixtures of species
or varieties as well as in the three major crops. In recent years only one-third
of the Texas oat crop has been harvested for grain, the remainder has been grazed
off. In 1971, only 222,000 acres were harvested from 2,359,000 seeded, the above
trend being accentuated by the severe spring drouth. One member of our company sold
50,000 bushels of New Nortex oats in each of the past two years for exclusive for
age use by one grower.

We are doing limited selection work from bulk hybrids and gene bank materials
available from public agencies which are available to any breeder. We do not have
facilities for extensive breeding or disease testing in oats.

UTAH

R. S. Albrechtsen

The oat acreage in Utah has stabilized somewhat in the past ten years,
following a rather significant decline for
has increased, but the state-average yield
yields obtained in our nursery plantings.
cultural and management practices in order
available varieties.

many years previous. Yield per acre
of 55 bushels per acre was far below
This indicates a need for improved
to utilize the yield potential of

Oat breeding and testing work was discontinued at our station when Dr.
R. W. Woodward retired in 1965. We resumed growing of the Uniform Northwestern
States Oat Nursery at Logan in 1971. Some of the selections from Aberdeen,
Idaho performed well. The top-ranking entry averaged 208.6 bushels per acre.
Cayuse was the highest yielding named variety, at 204.2 bushels per acre.
Park was intermediate in yield. Overall average yield for the nursery waS 183.9
bushels. Diseases were of no consequence. Lodging was minimal with only trace
amounts in some of the older tall varieties. We anticipate a continued program
of variety testing and possibly some involvement in oat breeding in the future.
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OATS IN WASHINGTON STATE

C. F. Konzak, M. A. Davis, G. W. Bruehl,

E. Donaldson, and K. J. Morrison

Oat yields in 1971 were generally higher than usual, due largely to the
benefit of summer rains. Cayuse was again the high average yielder in the
Uniform Northwestern Regional irrigated nurseries, but dropped to sixth
place in the non-irrigated stations being excelled in particular by a number
of cayuse/Orbit lines. The unusual adaptability of Cayuse is evidently
transmitted to its progeny.

Cayuse, Park, and Harmon were grown in replicated Washington State Agronomy
and Extension Service trials at 14 locations varying widely in yield poten
tial. The yield data demonstrated that Cayuse was most consistent and high
est in overall performance. This was true in spite of the fact that at some
locations Orbit, Park, or Harmon yielded as well or better than Cayuse,
indicating that these latter varieties differ in their genetic ability to
respond to yield potential of widely varying environments.

The only breeding work being done is for BYDV tolerance. F6 progenies of
cayuse/CI2874 and reciprocal were grown at Pullman and at Davis, California.
Through Dr. C. O. Qualset's cooperation, a number of lines having signifi
cantly better BYDV tolerance than Cayuse were selected. These lines varied
considerably in test weight, plant height, and date of maturity. Most of
the selections to be yield tested in 1972 should carry improvements in test
weight and plant height.

WISCONSIN

Report from the Oat Quality Laboratory

Y. Pomeranz, G. S. Robbins, J. T. Gilbertson, and I. B. Sachs

Amino acid analyses included surveys of plant breeders' samples, material
from uniform nurseries, and several research projects designed to elucidate
the effects of gross composition, environmental and cultural practices, and
genetic variations on amino acid composition and nutritional value.

A total of 950 oat samples was received and processed for analysis (1,000
kernel weight, moisture, protein, and amino acid composition).

The detailed structures of the lemma, palea, rachilla segment, pericarp,
aleurone layer, and starchy endosperm of the oat kernel were studied by electron
scanning microscopy. The presence of microorganisms in the crease area of the
caryopsis and adjacent palea were illustrated.





VI. NEW OAT CULTIVARS

A. Alphabetical List

Described
Name C.1. No. Origin on page:

Astro 9160 New York 58

Chief 9080 South Dakota 58

Chihuahua Mexico 59

Cuauhtemoc Mexico 59

Ga. 7199 8541 Georgia 59

Grundy 8445 Iowa 59

Maris Osprey England 60

Taiko New Zealand 60

Windsor 9140 Virginia 61
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B. Descriptions of New Cultivars

ASTRO

The Cornell University Agricultural Experiment Station plans the release
of N.Y. 5279-105 spring oat under the name ASTRO (C.I. 9160). This oat is a
full sib of Orbit from the cross: Almo 4x Garry Se1. 5 (C.I. 6589) 3x Goldwin
2x Victoria x Rainbow.

Information on the performance of Astro is to be found in the 1969, 1970
and 1971 reports of the USDA Uniform Midseason Spring Oat Nurseries, where it
ranked first in yield every year. Astro has an approximate 3 bushel per acre
advantage over Orbit, the dominant variety in New York. It is also superior
in lodging resistance. With the exception of kernel size---significant1y
smaller than Orbit---the other attributes of Astro generally coincide with
those of Orbit.

Astro will be on a limited generation seed sequence (same as for Orbit
of Breeder, Foundation and Certified; there will be no Registered generation).
Production plans are for approximately 40 acres in 1972, so seed supplies
will not be ample until after the 1973 harvest. Other states wishing to use
Astro may do so under the same arrangements as for Orbit, that is, either
obtain Breeder Seed and maintain own Foundation program or purchase
Foundation Seed from New York: inquiries for information on these points are
invited.

CHIEF

Chief, C.I. 9080, is a spring oat selection released by the South Dakota
Agricultural Experiment Station in December 1971. It originated as a single
F2 plant from a Clintland 64 x Garland cross which was tested as SD B65 PROI
1541. The F3 generation was reselected for crown rust resistance and plant
type. Chief is a yellow oat which has about two percent white kernels which
fluoresce under ultra violet. It was grown in the Midseason Nursery in 1968
1971.

Crown rust ratings have shown Chief to be resistant to current predom
inating races including 264B. Chief, as released, has about two percent of
the plants which do not possess as much crown rust resistance as the other
plants.

Chief is a midseason oat being similar to Garland in respect to heading
date and one to two inches taller. Straw strength is good. Protein content
of the grain is good being slightly above Garland.
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CHlffiJAffiJA

Chihuahua is a sister variety to the Cuauhtemoc oat. Tests were also made
on this oat in Cd. Cuauhtemoc where it was seeded in July on dryland and in Cd.
Delicias where it was seeded in January on irrigated land. Chihuahua oat is
slightly earlier than Cuauhtemoc, maturing in about the same time as Burt (92
days). Chihuahua is slightly shorter than Cuauhtemoc and therefore more for
use on irrigation land than Cuauhtemoc. In other aspects such as plumpness,
yield ability, lodging resistance, resistance to stem rust, it is similar to
Cuauhtemoc oats.

CUAUHrEMOC

This spring oat, Cuauhtemoc, was released for sale in Mexico in 1968.
It is a selection from the cross AB-177 x Putnam 61. The cross was made by
geneticists of INLA. Selections from this cross were made in Celaya, Roque,
Guanajuato and Cd. Cuauhtemoc. The selection that became Cuauhtemoc and
others were then tested for yield in Cd. Cuauhtemoc and Cd. Delicias. Cuauht~moc

oat was selected for earliness, resistance to lodging, yield ability and height.
It matures in about 95 days, three days later than Burt, the variety that is
commonly grown here. It also outyields Burt 1.16 to 1.54 times, with yields
ranging from US bushels per acre in 1968 to 33 bushels per acre in 1969. It
is only moderately resistant to stem rust, but it is much more resistant to
this rust than is Burt. Because oats is still cut with a binder here, the
height of this oat, two to four feet, is of importance to the farmer.

Ga. 7199

Ga. 7199, C.I. 8541, is a new oat variety released in Georgia in 1971.
It is a forage variety intended as a replacement for Fairfax and Jefferson
oats in the Piedmont and Coastal Plain areas. Ga. 7199 is from a cross of
Fairfax x Florida 500 made by Dr. U. R. Gore at Experiment, Georgia in 1962.
The final selection was made at the Coastal Plain Experiment Station, Tifton,
Georgia in 1967.

Ga. 7199 has the good forage production of Fairfax combined with the
disease resistance of Florida 500. It is resistant to most races of crown rust,
but is susceptible to race 264A. It is winter hardy except in the Mountain
areas. Foundation seed of Ga. 7199 oats will be available from the Georgia
Seed Development Commission, Whitehall Road, Athens, Georgia 30601.

GRUNDY

Grundy (C.I. 8445) cultivar, released by the Iowa Agricultural Experiment
Station in 1972, was derived from the cross Clintland x Garry-5. It is early
in maturity, medium short, and produces medium-size yellow seeds. It has semi
compact panicles and its straw is very strong. Grundy plants produce short,
upright, dark green leaves. This strain is tolerant to many races of crown
rust, carries the !& 2 and !& 4 genes for stem rust resistance, and is suscep
tible to the barley yellow dwarf virus.
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MARIS OSPREY

Maris Osprey is a new variety of winter oats which has been added to the
Recommended List of the National Institute of Agricultural Botany for 1972.
This variety has been included in the official Index of Plant Varieties and has
also been awarded Plant Breeders' Rights. It was selected at the Plant Breeding
Institute, Cambridge, England from the cross Manod x Penrhyn.

In 23 national trials conducted over the years 1967-70, Maris Osprey gave
an average yield of 105% of the mean of the control varieties, Maris Quest and
Peniarth. It is a short strawed variety which stands better than Peniarth but
not as well as Maris Quest. Its maturity is similar to that of Peniarth.

The resistance to powdery mildew of Maris Osprey is superior to that of
Maris Quest but its winter hardiness is slightly inferior. It has larger grain
than Maris Quest and the kernel content is also higher.

TAIW

G. M. Wright

Taiko, a new spring oat bred at the Crop Research Division, DSIR, New
Zealand, was released in 1971. It is a black oat selected from the cross
S172/Royal Scot/2/99.0l/3/99.0l/0nward 63, in which 99.01 was a low-yielding
black oat selected from an F3 plot of Sun II/Onward/2/Milford/Sun II, and pre
sumably the result of a natural cross with a black oat in the collection, grown
adjacent to the F2.

Single-plant selections were made in F2 and F3, and only black lines were
selected from the first yield trial. One of these, after four seasons of yield
trials and one of block sowings on farms, was released from a reasonably uniform
F9 crop, and the 1974 release from the Department of Agriculture will be the
first composite of pedigree lines selected as F9 plants.

Taiko is a short-strawed, mid-season variety, with a dense unilateral
panicle. It is resistant to lodging and straw break, and probably to mosaic,
mixed in reaction to crown rust, and fairly susceptible to stem rust and BYDV.
It produces fairly high yields of plump grain, outyielding other black oats
grown in New Zealand and having a much higher grain/straw ratio. The straw is
coarse, however, and the grain has a thick husk and a low oil content.



WINDSOR OATS

by T. M. Starling, C. W. Roane and H. M. Camper

'Windsor', C.I.9140, was selected from the cross of Victorgrain 48-93
x Cimarron and was tested under the experimental designation of Va.65-32-21.
The cross was made by the late S. J. Hadden, Coker Pedigreed Seed Company,
Hartsville, S. C. and F2 seed were shared with Virginia researchers in 1955.
The original selection from which Windsor developed was made from an F3
population grown at the Eastern Virginia Research Station, Warsaw and the
final selection was made from the original selection in the F7 generation.

Windsor is being released as a replacement for the 'Roanoke' variety.
Compared with Roanoke, Windsor is slightly more winter hardy, approximately
10 inches shorter in height, about a week earlier, stiffer strawed, higher
in yie1d,and similar in weight per bushel. In 17 tests conducted in
Virginia from 1965 through 1970, Windsor has had an average yield of 105
bushels per acre with 19% lodging while Roanoke has yielded 92 bushels and
lodged 40%. Windsor and Roanoke have been grown in 23 tests in the Coastal
Plains and Piedmont regions of North Carolina with comparative yields per
acre of 116.5 and 82.7 bushels, respectively.

Windsor is susceptible to crown rust and is moderately susceptible to
soil-borne mosaic; however, neither of these diseases is normally a problem
on fall-planted oats in Virginia.

Foundation seed of Windsor will be available from the Foundation
Seedstocks Farm, Virginia Crop Improvement Association, Amelia, Virginia.
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VII. GERM PLASM MAINTENANCE

The Plant Gene Resources of Canada

Roland Loiselle

Results from a survey to determine the location and species content of
cultivar and genetic stock collections in Canada have established that at
least 159 individuals or institutions maintain plant and/or seed collections.
A total of more than 86,000 cultivars and genetic stocks are included. Oat
and other Avenas number about 12,900. They are maintained by 21 individuals.

A comprehensive catalogue of plant gene resources in Canada is being
prepared using a fully computerized system. It will contain available
information on pedigree, synonymy, origin, agronomic or horticultural data
insect and disease reactions, etc. Work on the Hordeum section of the '
catalogue has been initiated. Work on the Avenas will be started in a
year or two.

USDA Small Grains Collection

J. C. Craddock

There were 87 oats assigned Cereal Investigation (CI) numbers and added to
the collection during 1971. Seed of these accessions will become available
for general distribution as soon as an increase can be obtained. In previ
ous years valuable contributions of Avena germ plasm have been obtained from
oat workers. Will you take the time to review your breeding stocks for lines
with outstanding characteristics and consider contributing them to the col
lection? Particular attention should be given to those lines that are no
longer of value to your project but may be useful to other workers. All that
is required to have your accessions become a part of the collection is a
statement declaring the entries open stock and submit a sample (10-200 grams)
of each entry. Information such as pedigree, varietal description and/or
outstanding characteristics would be helpful, however, in making our records
more complete.

The Oat Gene Bank is in dire need of contributions. No seed has been added
to this bank since 1968. During the past year 21 pounds were distributed.
If this trend continues oat breeders will soon lose an important source of
germ plasm. Contributions of seed from Fl and F2 plants would be greatly
appreciated.

The CI numbers assigned to the oats during 1971 are listed.



C. I. NUMBERS ASSIGNED IN 1971
(* - pedigree given on last page of listing)

C. I. C. I.
NUMBER NAME OR DESIGNATION SOURCE NUMBER NAME OR DESIGNATION SOURCE

9077* Minn 67113 Minnesota 9107 CW 557 Canada
9078 Purdue 6316A2-4-1 Indiana 9108 CW 558 Canada
9079* Minn 67231 Minnesota 9109 CW 559 Canada
9080* CHIEF S. Dakota 9110 GA 23 Canada
9081* RANDOM Canada 9111 GA 29 Canada
9082 RED ALGERIAN 9112 GA 33 Canada
9083 BICKNELL (Black) New York 9113 GA 35 Canada
9084 BICKNELL (Grey) New York 9114 GA 44 Canada
9085 BICKNELL (Typical) New York 9115 GA 58 Canada
9086* III 66-2287A Illinois 9116 GA 74 Canada
9087 CW 53 Canada 9117 4 VC Canada
9088 CW 56 Canada 9118 5 VC Canada
9089 CW 60 Canada 9119 6VB Canada
9090 CW 246 Canada 9120 WPG 2498 Canada
9091 CW 257 Canada 9121 WPG 2502 Canada
9092 CW 277 Canada 9122 WPG 2503 Canada
9093 CW 278 Canada 9123 WPG 2504 Canada
9094 CW 304 Canada 9124 WPG 2506 Canada
9095 CW 405 Canada 9125 D203 Canada
9096 CW 406 Canada 9126 K 5104 Canada
9097 CW 407 Canada 9127 Calif 1953 Canada
9098 CW 470 Canada 9128 ELS 6409-1 Ethiopia
9099 CW 505 Canada 9129 ELS 6409-2 Ethiopia
9100 CW 542 Canada 9130 ELS 6409-3 Ethiopia
9101 CW 544 Canada 9131 ELS 6409-4 Ethiopia
9102 CW 548 Canada 9132 ELS 6409-5 Ethiopia
9103 CW 553 Canada 9133 ELS 6409-6 Ethiopia
9104 CW 554 Canada 9134 ELS 6409-7 Ethiopia
9105 CW 555 Canada 9135* GOLDEN MUTANT Maryland
9106 CW 556 Canada 9136* Ky 67-695 Kentucky

.
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C. I.
NUMBER NAME OR DESIGNATION SOURCE

C. I.

NUMBER NAME OR DESIGNATION SOURCE
'".j::oo

9137*
9138
9139*
9140*
9141
9142
9143
9144
9145
9146
9147
9148
9149
9150

Ky 63-1935
ROANOKE (High PER Se1)
Minn 711262-72
WINDSOR
KM 14928-2 (Col. 23-2)
Jain 1
Jain 2
Jain 3
Jain 4
Jain 5
Jain 6
Jain 7
Jain 8
Jain 9

* PEDIGREE

Kentucky
Maryland
Minnesota
Virginia
Israel
California
California
California
California
California
California
California
California
California

9151
9152
9153
9154
9155
9156
9157
9158
9159*
9160
9161
9162*
9163*

Jain 10
Jain 11
Jain 12
Jain 13
Jain 14
Jain 15
Jain 16
Jain 17
DAL
NY 5279-105
CLIMAX (Alaska
CEAL
TORAL

* PEDIGREE

strain)

California
California
California
California
California
California
California
California
Wisconsin
New York
Alaska
Alaska
Alaska

9077
9079
9080
9081
9086
9135

Lodi / Portage
Garland / Burnett
C1int1and 64 / Garland
Glen / pendek
Alb / Nwt /2/ Mhf /3/ Jaycee
Ctn *2/ Ark 674 /4/ (D69 / Bond /3/

Hj / Jt /2/ Vtra)

9136
9137
9139
9140
9159
9162
9163

Dubois /4* LeConte
Ky 56-302 / CI 4897
CI 8377 / Kyto
Victorgrain 48-93 / Cimarron
Trispernia / Be1ar (X660) /2/ Beedee
CI 9161 / Eaton (CI 3908)
Orion III (PI 197839) / Tatrzanski



VIII. EQUIPMENT AND TECHNIQUES

Shading Greenhouses with Woven Fabric Material

J. Artie Browning

65

There is more than a little truth in the statement, "Anyone can heat a
greenhouse; the problem is to cool one." The so-called "greenhouse effect"
is well known and well named. It describes the buildup of heat in a green
house, automobile, or other structure with considerable glass when the
structure is closed and exposed to insolation. Short wave lengths enter the
structure and, in the course of bouncing around, are converted to long wave
lengths that cannot escape and so accumulate as heat. Vents, blowers,
evaporation coolers, etc., help. But the greenhouse effect is of such a
magnitude on long, hot days that nothing helps much unless the short wave
lengths are intercepted before they enter the glass. Intercepting enough
sunlight decreases the heat load sufficiently that vents, blowers, etc~ can
do the rest of the job of keeping a greenhouse usable.

The classical way of intercepting insolation by shading a greenhouse
with "whitewash" i.s handy and economical, but seldom satisfactory. White
wash material usually is too thick and uneven when first applied, then
deficient after some weathers away. Later, in fall and early winter, any
residual whitewash provides unwanted and unneeded shade.

To overcome these objections to whitewash, greenhouses at several
stations now are shaded part of the year with woven fabric. At Iowa State
University, our Plant Pathology Research Greenhouses are covered with woven
polypropylene "Prop-A-Lite" Cloth Fabric No. 5186509 that produces 55% shade.
This is manufactured by the Chicopee Manufacturing Co., Cornelia, Ga. 30531,
USA, and is available from them and greenhouse supply companies.

We have used our shade fabric from April through September for five
years and it appears to be good for several more. Thus, at about 7¢/ft2
initial cost, covering large greenhouses is not unreasonable. The 55% shade
is excellent for oats, soybeans, and other field crops. Certain horticultural
crops may require more shade. This shade fabric enables evaporation-type
coolers to keep unvented greenhouses at about 85 F or below even on long,
hot, high-humidity Iowa summer days.

Our shade fabric was purchased in pieces 20 x 32-1/2 feet. It is
mounted as follows: Each end is sandwiched between two pices of 1" x 4"
lumber, each 19 feet long. (There is a one-foot overlap of the fabric,
but not of the lumber.) The "sandwich" is made by placing the fabric
between the boards, around a piece of 1/4" nylon line, then back again.
The boards are screwed together securely, and the nylon line prevents the
fabric from pulling through. Edges of the lumber should be sanded to pre
vent snagging the fabric, and snags on the greenhouse roof should be
attended to. Holes are drilled through the lumber near each end. Then
the fabric is unrolled over the greenhouse roof, the 1 x 4's coming to the
eve line. The assembly is secured with nylon line that is tied through
the holes in the 1 x 4's on one end, and to eye-bolts in lead anchors in the
greenhouse foundation on the other. The two exposed long edges (along the
32-l/2-foot length) are factory edges and thus do not require hemming with
reinforcing tape. Securing the fabric as we have circumvents need for rein
forcing tape and grommets that would greatly increase costs. Our installation
has withstood winds in excess of 80 mph without damage.
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I acknowledge with gratitude the assistance of Dr. Paul Rothman, St. Paul,
Minn. and Dr. Don Bowman, Stoneville, Miss. in obtaining information aoout
shade fabric.
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Cambridge University
Downing Street

Buttress, F.A.
Maris Lane, Trumpington

Plant Breeding Institute
Jenkins, G.

Lincoln
Rothwell

Weibullsholm Plant Breeding Institute
Eskilsson, Lars

FINLAND
Helsingin pitaja

Tanunisto
Plant Breeding Station

Kivi, E.
Jokioinen

Agricultural Research Center
Dept. of Plant Breeding

InkiHI., Oiba
Manner, Rolf
Multamliki, K.

SF-36200 Kangasala
Exp. Farm Nikkilli

Plant Breeding Institute of Hankkija
Rekunen, Matti

GERMANY
4325 Gatersleben

Deutsche Akademie der Wissenschaften zu Berlin
Zentral institut fUr Genetik und Kulturpflanzenforschung

Lehmann, C.
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HUNGARY
Szeged, Alsokikotosor 5

Gabonatermesztesi Kutato Intezet
Sziertes, Janos

INDIA
Jhans i (U. P•)

Indian Grassland and Fodder Research Institute
Ahmed, S.T.
Bhag, Mal
Katiyar, D. S.
Krishnan, R.
Magoon, M.L.
Menhra, K. L.
Misra, U. S.

New Delhi-l2
Indian Agricultural Research Institute

Director
Swaminathan, M.S.

Division of Botany
Rao, M. V.

Division of Plant Introduction
Singh, Herbhajan

Orissa
Orissa Univ. of Agriculture and Technology

Bhubaneswar/3
Sinha, S .K.

Poona 5
Agricultural College Estate

Plant Virus Research Station
Officer in Charge

Vashisth, K.S.
IRELAND

Backweston, Leixlip
Co. Kildare

Dept. of Agriculture
Cereal Breeding Station

Purcell, J.
Ballinacurra

Co. Cork
Dept. of Agriculture

Cereal Station
O'Sullivan, Thomas

ISRAEL
Jerusalem

Hebrew Univ. of Jerusalem
Laboratory of Genetics

Zohary, D.
Rehovot

Faculty of Agriculture
Dept. of Plant Pathology and Microbiology

Biali, M.
Dinoor, Amos
Eshed, N.
Ladizinsky, Gideon
Shoshan, Ch.



ISRAEL, continued
Tel-Aviv (Ramat-Aviv)

Tel-Aviv University
Dept. of Botany

Eyal, Zahir
Wahl, 1.

JAPAN
Kyoto

Sakyuku
18 Hazamacho Shugaku-in

Nishiyama, Ichizo
Sapporo

Hitsujigaoka 061-01
Hokkaido National Agricultural Experiment Station

Laboratory of Oat Breeding
Kumagai, Takeshi
Tabata, S.

KENYA
Njoro

Plant Breeding Station
Dixon, G.E.
Guthrie, E.J.

MEXICO
Chihuahua

Cuanuhtemoc
Aparto Postal 224

Campo Experimental de Comite Menonita
Dyck, Philip

Delicias
Apartado Postal 81

Campo Agricola Experimental
Rivera-M, Maximo

Urbina, Rafael

Mexico 6, D.F.
Instituto Nacional de Investigaciones Agricolas

Londres No. 40
Maldonado A., Uriel
Vela-Cardenas, Mario

Centro Internaciona1 de Mejoramiento de Maiz y Trigo
Londres 40

Apartado Postal 6-641
Bib1ioteca
Zillinsky, F. J.

NETHERLANDS
Wageningen

Lawickse A1le 166
Institute of Plant Breeding

Niemans-Verdriee, W.C.
S1ootmaker, L.
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NEW ZEALAND
Christchurch

Dept. Scientific and Industrial Research (Private Bag)
Crop Research Division, Lincoln

Smith, H. C.
Wright, G. M.

NORWAY
Vollebekk

Agricultural College of Norway
Dept. of Genetics and Plant Breeding

Aas tveit , K.
Dept. of Plant Husbandry

Strand, Erling
Mikkelsen, K.

PHILIPPINES
Manila

International Rice Research Institute
Manila Hotel

Library
Chang, Te-Tzu

PORTUGAL
Elvas

Estacao Melhoramento de Plantas
Barradas, Manuel T.

Oeiras
Estacao Agronomica Nacional

Departmento de Genetica
Mota, Miguel

ROMANIA
Cluj

Str. Manastur Nr. 3
Institutul Agronomic

Popescu, Vidrel
SCOTLAND

Midlothian
Penlandfield, Roslin

Scottish Plant Breeding Station
Cameron, Donald
Phillips, M.S.

SOUTH AFRICA, REPUBLIC of
Cape Province

Stellenbosch (Private Bag 5023)
Dept. Agr. Tech. Services

Eisenberg, B.E.
SPAIN

Madrid 3
Ministerio de Agricultura I.N.I.A.

Centro de Cerealicultura
Avda. Puerta de Hierro

Martinez, Snr. Matilde
Departamento Nacional de Mejora del Maiz

Avda. Puerta de Hierro
Sanchez-Monge, E.



SWEDEN
530 20 Kvlinum

Bjertorp
Weibu11sho1m Plant Breeding Institute

Roland, Magnus
261 20 Landskrona

Weibu11sho1m Plant Breeding Institute
Oat Breeding Dept.

Hagberth, N. O.
532 00 Skara

Box 101
Swedish Seed Association

Persson, Per Johan
268 00 SvaHH

Swedish Seed Association
Oat and Wheat Breeding Department

Kristiansson, Bo
Mattsson, Bengt
Olsson, GBsta
Wiberg, Arne

Undrom
Ulnnlis

Swedish Seed Association
Wiklund, Kjell

750 07 Uppsa1a 7
Agricultural College of Sweden

Department of Plant Husbandry
Aberg, Evert
Bengtsson, Anders
Larsson, Rune

Department of Genetics and Plant Breeding
MacKey, James

TURKEY
Eskiesehir

Plant Improvement Station, P. K. 17
Atay, Turhan

U.S.S.R.
Vilnius 27

N. Verkiu pl. 25
Academy of Sciences Lithuanian SSR

Institute of Botany
Namajunas, Bronius

WALES
Near Aberystwyth SY23 -3EB

Welsh Plant Breeding Station
P1as Gogerddan

Griffiths, D. J.
Hayes, J.D.
Thomas, Hugh

YUGOSLAVIA
Kragujevac

Institute for Small Grains
Kostic, Borivoje
Popovic, A1eksa
Smiljakovic, H.
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