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FOREWORD

Ninety-three workers attended the Eighth Hard Red Winter Wheat Conference
held at Stillwater, Oklahcma, February 11-13, All sessicns of the 23-day
conference were held in the Suall Grains Building on the Uklahcma State
University Campus. Thirteen states, Carada, and the U, S, Department of
Agriculture were represented,

The conference was sponsored by the Hard Red winter Wheat Improvement
Committee composed of 25 members from 11 hard red winter wheat procucing
States. Members cf the committee met on February 10, prior to the opening

of the conference, tc discuss future policy and cbjectives of the committee.
Seventeen committee members representing seven states were present. Dr. L. E,
Hawkins, Director of the Cklahcma Agricultural Experiment Station and Dr. L, P,
Reitz, Head of the Wheat Section, U.S.D.A., also were in attendance and parti-
cipated in the committee deliberations. Dr. 4., M, Schlehuber, Chairman of

the committee, will continue in that capacity until the next conference.

Objectives of the conference were to review and evaluate the regional research
program and to make plans for research to be underteken in future years.
Regicnal nurseries, disease, and insect problems, entircnmental hazards, wheat
quality, genetics and cytogenetics were among the meny phases of wheat research
included on the conference agenda. In order to sllcow adequate time for dis-
cussion at each session, consideration of the varicus topics on the agenda

was largely limited to their implications in breeding work,

This report includes abstracts of presentaticns, informal statements, and other
commentary as recorded by the conference secretary. In those instences where
abstracts were not submitted or the record is otherwise incomplete, this report
does not adequately reflect the excellent discussions and deliberations that
occurred. [Iumerous editorial changes have been nade in the interest of brevity
and uniformity. t is hoped that the more important points have been accurately
retained.

A word of thanks and recognitiocn is due Miss Ione Rischling of the Nebraska
Crop Improvement Asscciztion who served ably as conference recording secretary
and assembled the material for this repcrt. My thanks are exbtended also to the
several session leaders who assisted me in editing the material. A special
word of apnreciaticn is due Dr. Schlehubter and his co-workers at Oklahcma State
University who made the many preparations that contributed to the smooth
functioning of the conference. Last but not least, the Oklahoma Wheat Research
Foundation and the Oklahuma Srop Improvement Association are reccegnized for
their sponscrship of the banquet and other evening activities that contributed
to the relaxation and enjcyment of the conferees,

V. A, dJchnson
Regicnal Wheat Improvement Leader







CONFERENCE PROGRAM

Tuesday A.M., February 11, 1958
8:00-Noon

Registration

Opening Remarks - A. M, Schlehuber, Chairman, Hard Red Winter Wheat
~ Improvement Committee

The Regional Hard Red Winter Wheat Program - V, A, Johnson, Discussion

leader .
Regional Nurseries
Yield evaluation ‘
Fieldplots = = =~ = = = = = = = = = & o ¢« 0 = = = = = = D. E, Weibel
Uniform yield nurseries = == = ® = = = = = = = = = - - E. G, Heyne
Uniform winterhardiness mirserigs = = = = = = = = = = - E. R. Heln
Relationship of uniform yield and uniform w“nterhardlness
NUrSeries = = = = = = = = = = = = = = = = = = = = -« V, A, Johnson
Observation '
Supplementary winterhardiness nursery - - - - - - -— V. A, Dirks
Disease .
~ Uniform bunt nmursery - = = = = = = = = - e == .- T E. Haus
Uniform and internation rust nurseries - - - - - - - = W, Q. Loegerlng
Screening winter Wheaus from world collection for :
rust resistance - - - - - - I R I N M., C, Futrell
Winter wheat soil-borne mosaic nu*sery -------- R. 0. Weibel
Regional streak mosaic nursery = = = = = = = = = = « = R. C. Bellingham
Reporting of Data
The annual regional I'eport = = = = = = = = = = = = = = = = A, M, Schlehber
Use of Biometrical Services at Beltsville = = = « = = = = E. J. Koch

Tuesday P.H., Fébruary 11
1:15-3:15

Diseases - H, C. Young, Jr., Discussion Leader

1. Tolerance vs. complete resistance or immunity from the standpoint of
stability and the race picture

2. An evaluation of the facilities and breealng effort concerned w1th
(1) Septoria ieaf blotch; (2) dwarf bunt establishment in the region;
(3) loose smut; (L) soil-borne mosaic

3. Accumulation of different genetic factors condltipnlrg re81stance--
the feasibility and practicality of sccomplishment

L. Breeding implicaticns of the study of genes for v1rulence in the rusts

. 3:35-5:20

Insects - C. F. Henderson, Discussion Leader
1. Resistance problems in wheat - - - = = -~ - - - == - R. H, Palnter
2. Present status of developing commerclally accepted varieties
of wheat resistant to insects and mits




A, Greenbug e ' '
Resistance screening tests sources of resistance; host
preferences, antibiosis, etc. Contributicns by - - - R, H. Painter
’ B ' - E. A.‘Wbpd
N. E. Daniels
D, E, Weibel - ot
H. L. Chada

Agronomlc characteristics and: genetics of: re81stant hybrlds .
Discussion ied by D. E. Weibel. Contributicns by - B. C. Curtis
, E. G, Heyne
. K. B, Porter
" R, H, Painter

B. Hess1an fly o
Resistance screening tests; 1mportance of fly races,
status of commerC1al releases, source of re51stance, R
T T = i = -~ W, B, Cartwright

Agronomic characteristics and genetics of resistant
hybrids. Discussion led by &, G, Heyne. Contribu-

ticns by = = = = = = = = = = = = = = & = = = === =~ W, B, Cartwright

o : o - o R. H. Painter

C. Wheat curl mite - = = = = = = = = - - - e s e et H, W, Somsen
3. Testing irradiated wheat for resistance : N

A, Greenbug - - = = = = = = = = -~ - =-=-=---«--=- E,A, Wood, Jr,

. : T. L, Harvey

B. Hessian fly = - R R =% - =2 - =W, B Cartwrlght

C. Wheat Curl mite -
L. Comparative importance of 1nsect1c1des,,blolog1cal control,
cultural control, and resistance for: controlling wheat
pests = = = = = = = = - = - - - == == e ===~ = E, A, Wood, Jr.
» W, B. Cartwright
H. W, Scomsen

H, W, Somsen

5. Problems involved with low levels of insect infestation,
and with species that occur in eutbreak numbers at infre- :
quent 1ntervals LR I e R R S N T E General

IR ' ‘discussion

6. What should be done w1th strains that have about the same
yield potential-as varieties currently grown, but which :
are re51stant to 1nsects ‘that present infrequent - harzards‘ General

, ' discussion

SOCIAL HOUR - 6 to 7 P.M., President's
Suite, Union Club
BANQUET - (Courtesy Okla. Wheat Research .~ L ;
Foundatlon) 7 P. M., Student Union - -




Wednesday A.M.y February 12

8:15-10:15

Environmental Hazards - I. M. Atkins, Dlscusslon Leader
Shattering -« = = = = - = - .- a-a- R K. B. Porter
, _ R. W. Livers
Drought = - - - = R A R e LT N SR V. A, Dirks
B. J, Kolp
‘ R, W, Livers
Winterhardiness = o = = o = = c o 2o = 2 2 = = = o = = =« V. A, Dirks
' A, W, Pauli
S : . R, E, Atkins
Vernalization = = = = = = = o ¢ = ¢ ¢ o = cie e = e === D, E, Weibel

10:25-12:10

ClimatemPlant Belationship Laboratories - E. R, Hehn, Discussion Leader
1, Froblems to be attacked by Ulimate-Plant Relationship Labo*atory
a. Production hazards resulting from weather extremes
be. Genotype-env1ronment interactions W1th1n uhe normal weather
pattern range. =
2, Possible approaches to genotype-env1ronment interaction responses
a, Uniform nurseries accompanied by detalled nicro and macro
climate observations.
b. Selection of a confined geographic area with wide climate
variations for interaction observations
c. Ldentification of primary response factors in climate areas
cf similar c¢limatic patterns.
3. Degree of development of techniques for selecting for favorable
responses to the primary climatic factors
a. Limited to identification of factors
b. Clarification of plant processes involved, possibly leading
tc rapid laboratory tests
L. Organizational nature of “eglonal plant-cllmate resaulonshlps
laboratory « :
a. Central laboratory
b. Central laboratory with sub-stauwons or contacts with experiment
stations
c. Dispersion of laboratory throughout the region with a feasible
divirsion of areas of research

Wednesday P.M., Febfuary 12
1:30-3:15
Quality - John Shellenberge" Discussion Leader
1. Criteria of good quality wheat from the breeder's stand-

Point = = = = = = = = = = = - - .- e - - - - - K. F. Fimney
2. Implications of recent developments jn turbo mllllng - - J. W, Meyer
3. Relationship of mineral content to flour quality - - - R, K. Bequette
L. Quality of irrigated wheat - Panel discussion - - = - = I. M. Atkins

K, B. Porter
S. N, Vilm




3:25-5:00

Miscellaneous Topics - E, G, Feyne, Dlscu551on Leader
1. Use of multiline varieties or varietal mixtures
2+ Breeding wheats for snec1al env1ronmenus - irrigation, hlgh
... fertility, ete.
3. Use of dwarf or semi-dwarf wheats
4. Value of high test weight wheats
5. Other miscellaneous subjects.

6. Current status of wheat genetics nomenclautre = =« - - = E. G. Heyne
- Thursday ‘As M., February 13
- 8315-12:00

Genetlcs, Cytogenetlcs,»and Irradiation -~ John W. Schmidt, Discussion Leader
K. Genetics of protein quantity and quality. DlscuSS1on initiated
by K. F. Flnneyl Contributions by = & = = = = = - - - J. E, Andrews
) I. M, Atkins
.. BE. G, Heyne
V. A, Johmson
R, Morris
. A, M, Schlehuber
B. Gene accumnlatlon for quantltatlve characters. Discussion
initiated by V. A, Dirks. Contributicns by - - - - - - E.,%. ﬁHSﬁggg

D. E. Weibel

C, The use of selective gametocides.
D. Cytogenetics in relation tos:-
1. Wheat aneuploids T
a. Use of common wheat aneuplolds. Dlscu881on initiated
by L. A. Snyder
b. Status of developnent of aneuploid stocks of hard red

winter wheat = = = = = = = ¢ = = = = o - = = - - J. E, Andrews
E. R, Hehn
E, G;,H”yne
' Holt
R. Morrls
. o e . v o L. A. Snyder
c. Substitution of individual chromosomes into genetic
background to study contribation of genes of .
_ individual chromosomes K - = = = = = = & = = - = = - J, E, Andrews
* L] Hehn
I. V. Holt
R, Morris
N : 7 - L. A, Snyder
d. Summary of gene locations by chromosomes - - - - R, Horris
e. Need for chromosome marker or tester genes - - - L. A, Snyder
' J. W, Schmidt

2, Irradiation : -
a. Effect on the monosomic series - = - = = = - - = E. G, Heyne

b. Use to delete undesirable- gene loci
" c. Use in gene transfer : :

3. ‘Agrotricums,’ wheat-rye hybrlds, and other intergeneric hybrlds.
Discussion initiated by A. M. Schlehuber. Contribu=- _
tions by = = = = = = = = = = = = = == = = = - = - - JE. Andrews

' : I. M. Atkins
I. V, Holt

E, E, Sebesta

C. 0, Johnston

E. McCracken
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Tuesday A. M., February 11

Opening remarks by A. M. Schlehuber, Ghalrman, Hard Red Winter Wheat Improve-
ment committee - . o

This conference will be cre in which we will have an opportunity to.think
about and discuss our problems. OUftentimes we gather together to listen to a
series of papers and then go home and forget them. This conference was planned
with the idea of giving us something to think about. It is sponsored by the
Hard Red Winter iwheat Improvement Committee appointed by the Experiment Station
directors of the eleven states in the hard red winter wheat region.

THE RIEGIONAL EARD RED UI”TLR'WHEAT PROGRAM
V. A. Johnson, Discussion Leader

The hard red winter wheat regional program was initiated 25 years ago. -

. This program has served us well. Will it serve us as well in the future? Ferhaps
some changes are needed in the organization of existing nurseries. ' Perhaps

we are neglecting to do some things on a regicnal basis that need to be done,

This session was organized in order that we might take a thorough look at our
progran, to evaluate it, and to make the changes that seem necessary to improve
it. : -

To facilitate our deliberations on tke regicnal testing program, I have
asked certain people to initiate the discussion of the various murseries and -
other topics on our agenda. - '

Field Plots
D. E.'Weibel

Uniform plot tests vary from station to station in plot size and number of
entries. Prior to 1953 most of the stations used large size field plots. Since
then the majority of locationsihave used nursery plots. The number of replica-
tions has varied from 3 to 10. Agrcnomic, disease, and insect data are reported
annually by the cooperator. Samples of g¢rains are submitted to the Hard Wheat
Quality Laboratory at Marhattan, Kensas, in 6 to 10 pound lots where they are
milled and baked individually and in composite.

The region is organized by districts for uniform plet testing. These are
the southern, central, northeastern, and northwestern. Check varieties for
long-time comparisons are designated for each district. Stations ganerslly
grow and report on more strains tnan are included in the uniform 1ist. DMost
of the stations growing the uniform plots also grow the unifom yleld nirsery.

The varletles grown um_formlv in each district for 1997—)8 are llsted
below. Permanent checks for eacn district are indicated with an qsterlsk.

Southern Central Nortneastern  Northw estern
Kharkofs¢ ) EKharkofst - Minturkix Kharkof -
Barly Blackhull¥ Paimees . Minter | Minter
Comanche . Comanche = . . Nebred Yogo
Concho Concho

Crockett Bison
CI 12871 CI 12871

CI 13023




D
Weibel: I would suggest that in the future ‘we report data for the uniform
varteties only.

Heyne: We should look to these uniform tests for regicnal information. They = -
could serve for certain studleb that mlght be of con51derab1e value to us in
this reglon.' :

Lowe: Informatlon on p;ot varieties grown in other States have much value, Iﬁﬂ": .
Is helpful to have information on new varieties relative to their adaptatlon,"
etc. They should be 1ncluded 1n the report for thls 1nformat10n. ‘

Walter: The same 1nformat10n 1s avallable from the unlform nursery in an earl-
ier period of testlng. : : :

Atkins: Perhaps the field plots-have-served‘theireyﬁrpose and we are at the
place where we could drop them from the reg1cna1 programs. 1 move that we drop
the plot series as it is ndw.constituted : Seconded by Heyne. ‘

Johnson: I would 11ke to hear whetner other reglons grow a plot series,

Ausemns. We stlll grow fleld plots in the spring wheat region. Different
varieties are grown in the varicus secticns. Varieties are not included in ‘the
plot series until after they have been tested in and are dropped from the uni-
form.yleld nursery.

Brlggle- In the sof t wheat region we do-not have reg10na1 field plots. ngme
States grow large plots, but they are not a part of the regional program, -

Curtis: If this motion 1s pasSed, would ‘information on plot varletles still
be included in the reg10na1 report?

Johnsont No.

Flnnei If the reg10na1 picts are dlscontlnued we would have dlfferent
varieties sulmitted Por guality evaluations from each State and it would be
impossible to make reglonal coqparlsons.

Schmidts I suggest that we table the motlon untll the other nurseries are
dlscugged : :

Unlform Yleld Nursery

| E. G. Heyne

thh of what Welbel said about the field. plots also apnlles to the uniform
yield nursery. It is grawn in rod-row plots at 19 stations in the southern
and central part of the region. Permanent check varieties are Kharkof, Black- "
hull, and Early Blackhull, Long time entries are Pawnee, Comanche, and Concho.-
The number of entries varies from 18 to 30. We all look to this nursery as a . : .
screening nursery. for our advanced materials. The nursery provides a rapid
method of evaluating materials, It supplies much valuable information on new
things that are coming along. ch410ng -should varieties stay in the mirsery? B "
There should not be a hard and fast rule on this. We get adequate information
on some varieties in three years. It is difficult to make a decision on‘other
varieties in. three years. : ' '
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This nursery shiould be called the "uniform performance""nursery instead of
"yniform yield" nursery because it supplies much other information as well as
information on yield. We should make more use of the nursery than we have in
the past., We certainly should Conulhue ‘the nursery and perhaps consider using
it for additional studles chn as maturity, elevetion, dnd ftemperature relatioh-
shlps.

Loegerings. If you want to study the rel tionsn*p of maturity and qltltude, it
would be far better to set up a separate nursery for this purpose., If you try
to get too much informaticn from one nursery, you will run inte trouble. It
is difficult to superimpose new objectives on an old nursery,

k2l
Youngs If the uniform yield nursery can be used for aaoitlonal objectives,
why not use it? : .
Ausemus: we set up our SPring wheat uniform yield mursery with the idea of
getting pathological notes on it also. It serves well for both agronomic and
pathological purooses.

8111. To attempt to get other 1nformatlon from thls uursery w111 mean nothing .
Tut trouble for -those invoived. - =

Heyne: These other factors can be studied if tbej are p lanned for in advance,

Tinney: Assuming the field plote are eluconulnued, what ouantlty of seed of
each veriety would be available Irom the. bnﬂform v1e1a aursery for quality
testings?

Johnson: There would continue te be the usual one-pound lot of each veriety
from each location.

Atkins: I think we have tco many checks in the uniform yield nursery. I recog-
nize that we need some range in guality and maturity, however.

Heyne: This is a screerlng nuroe”y. If we want to study lcng-time performance
of vari etles, let's s2t up a nursery for this Dvrnose. Ie are evaluating new
things in comparison with currently grown varleule Therefore, checks should
shift and shouvld represen’ if possible a range of tynes.

Livers: The interest in specific varieties as checks widl vary from station to
station,

D. Weibel: If a State is interested in a partwcu‘ar varletf on a long-time basis,

it could be grown in a State nureery,

Shellenberger: Yerhaps we are oversimplifying the purposes of the nursery.
Testing of varieties and strains involves a great deal so far .as the public is
concerned. We shculd think beyond whab . is oc od for just the plant breeder.
W
Heyne: Regioral tests provide information on the agronomic and quality char-
acteristics of a variety and they provide research information from a regional -
standpoint,
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Uniform Winterhardiness Nursery

E. R. Hehn

“This mrsery provides 1nformatlcn on w1nterhard1ness as well as ield and
other agronomic characteristics. Records on the nursery go back to 1548,

Varieties that have been in it since the beginning are Minturki, Kharkof, Minter, -

Yogo, and Netred. None of these has been de51gnated as a check variety although -
that is what they are. WNursery locaticns &re’ Laramie," Archer, and Sherldan,,
Wyoming; Alliance, Nebraska; Ames, Towa; St. Paul and Waseca, Mlnnesota, Brook=
ings, South Dakota; D1ck1ns°n, North Dakota; davre, Montana, and Lethbrldge,
Alberta, : :

I would suggest that entires in this nursery be kept to a minjmum. Each
State should screen its material well before entering it in the reglonal mrsery.
We shculd have "indication" varieties for winterhardiness if we ‘can"find them. -
Agreement between stations in a sxngle year is genera 11y poor, we also should
carry permanent check varletles. '

Relat 1onsh1p between the - Unrform Yle;d and Uhifo“m Winterhardlness Nurserles

' V A. Johnson

You have Just heard dlscu851ons of vah nurserles. What should be the
relationship between them? In the beginning there was little relationship
other than that both were replicated yield nurseries each contalnlng a uniform
tut different set of eniries. Acceleration of winter wheat research in South
Dakota, Wyoming, and Montana increases the need and 1mportance of the uniform
wiuterhardiness nursery. Winter wheat acreage is increasing in these ‘States.
Nebraska and Iowa, because of their location in the region, submit material for
evaluation in both nurseries. However, an- entry usually-goes. into one or the
other-of the nurseries, The: qnestlon arises as to how a variety grown only in .
the uniform winterhardiness nursery should be handled prior to release and dis-
tribution, Should it be included in the uniform yield nursery for a year or
two and vice-versa in the case of materials- originall 1y in the uniform yield
nursery? Actually, at present. the unlform‘tlnterhardiness nursery is the '”,
northern counterpart of the Lnlfprm.yleld nurserys -its name is a misnomer,
since w1nterhard1ness is onlf one. of several 1mportant characterlstlcs on which
data are taken. N

Schmidt: Varletles in the unlrorm yield mursery shoulﬂ,also be entered in the
unlform w1nterhard1ness nursery aftar uhree years of testlng 1n the former.,‘

Johnson: What shall we do Wluh the=taoled motion concernlng the uniform plot'
series? ‘ ‘ -

Reitz: I am very much concerned about the otal mmplicatlons ‘of this motlon._;"
T suggest we drop the plot series in the northern districts and that this be

-

the only chanpe that we make in the uniform plots at this time.
Atkins: I Wit hdraw my m0u10n.
Heyne: I withdraw my second to the motion made by Atkins.

Weibel: It seams that everyone ig qonqerned about the qual;ty mgle, I move
that the plot series as it is now set up be dropped and that a unlform quality
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series be initiated for each district., (Motion seconded by Schmidt. Motion
carried.) : )

Lowe: I move that the uniform Jneld nursery be desi nuted the uniform perﬁor-
mance nursery., (Seconoed by Heyne. . Motion carried.

Schmidt: I move that the uniform winterhardiness nursery be redesignated as the
northern uniform performance nmursery and what was formerly the uniform yield
nursery be designated as the southern uniform performance nursery. (Seconded
by Heyne. Motion carried.)

Supplementa;y Wlnterhardlness Nurserz

V. A, Dlrks

Analysis of survivals in the supplementary winterhardiness nursery together
with other informpation was presented by Dirks. His data indicated that the low-
surviving and high-surviving materials in the nursery could be identified easily,
but that materials falling in the intermediate range of survival were very diffi-
guli”s to classify at a location in any one year. On the basis of his analysis,
Dirks suggested that three key statiins be set up for the supplementary winter-
hardiness nursery, approximately 200 miles apart, with 3 or L replications at
each location., A usable level of winterkilling would be expected to occur at
one of the three staticns in any year, and over a period of years better inform-
ation would be acquired than from the present 2-replication nurseries at several
locetions., :

After some discussicn, Reitz moved that Dirks' suggestion be referred to
a committee composed of representatives from each area and the regional leader --
the committee to be apoointed by the chairman. (Motion seconded by Dirks. -
Carried.) V. A, Dirks and I. M. Atkins were appointed to serve with Dr. Johnson
on the committee. ’ :

* Schlehuber: In view of our action on renaming the other nurseries, I move ﬁhat
the supplementary winterhardiness nursery be renamed the Uniform Wlnterhardlness
Mursery. (Seconded by Schmldt. Hotlon carried.) :

€

Uniform Bunt Nurserv

T, Haus

This nursery is grown in two replications at Denton, Stlllwater, Hanhattan,
Lincoln, North Platte, Ft. Collins, Bozeman, and Spring Hill, Selections are
evaluated for bunt resistance before they are entered in regional yield nurseries.
Bunt inoculum used by each State represents as nearly as possible the types of
bunt that occur in that State. Relief, Hussar, and Oro serve as resistant
check varieties, Cheyenne and Red Chief are susceptible checks,

It was recommended that the nursery be continued at all locations except
Spring Hill, Montana, It was further recommended that new entries in the
uniform bunt nursery be sent to the Regicnal Smut- Laboratory at Pullman, Wash-
ington, for evaluation of résistance to cdwarf smut. Length of rows in the
rnursery will continue to. be 10 feet except where land llm;tatlcns require them
to e shortened. .
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WinterTWheat Ruet Nurseries |

N Q Loegerlng

Three nurseries for maklng rust tests on w1nter wheats are coordlnated fro i
Beltsv111e. They are the International Winter Wheat Rust Nursery, the Uniform
Winter Wheat Rust Nursery, and the Seedlihg Test' Mursery. The purpose: of all
these is to study the wheat ruets,_buu each nursery tras somewhat dlfferent
objectives. : T .

Internatlonal‘W1nter Wheat Rust NursenL '

The Internat10nal”W1nter Wheat Rust NLrsery is malntalned from the plant
breeder's point of view and furnishes a means of bbtainlng adequate tests on
rust re51stance of Wlnter Wheat. It nas two magof ebgect1Ves.

1, To flnd and prove new sources of re51stance Lo eaf and stem. rust.
New sources of resistance are mostly obtained through: ecreenlng of . plant introd-
ucticns in the World Collection. “However; the plant breeder's own program-is
another little explored source of materials. Breeders and plant pathoélogists
are urged to watch for lines:ofhighly resistant winter wheats in their plots, -
without regard to agronomic characteristics, partlrularly in'crosses of winter
wheats with rust-res stant sprlnr wheaus. ' :

2. To make tests on breeders!' selectlons o’ determlne if sat;sfactony
resistance has been transferred to po tential varieties, This is a selection
test, and there is no set limit to the number of entries from any single breeder.
Commop sense -will determine the total number. of entries in. *he mursery. . Under
special circumstances the mursery may have up to 400 entries, though 2 to' 3
hundred is more reasonable, vwhile it is- expected that ail entries will have
shown - stme resistanceé before” uhey #re ‘enterdd ih the nursery, the idea is to
include new materials to learn if their resistance is good - ‘not bgcause it
is known to be good.

The idea of 1nternatlonal testlng is to ob tain tests with as many differ- .
ent race populaticns as possible, = To do-this it is both cheaper and safer to
teke the wheats to the rust than to bring the rust to the wheat in this country.
The cooperation which the plant pathologist and plant breeders cf the several
countries give in helping us test our wheats is too often taken for granted,
but it should be remembered that the large amcunt of valuable information at
present on rust resistance in winter wheats could not be obtalned without the
aid of the many 000ﬂergtors 1n other countrles. :

The nursery is- nlanted in about 10 countries at latitudes north and south
of the Tropics, as it has been found that winter tJne wheats generally do not -
" head normally in the torrid zcne ‘regardless of altitude. A total of 32 nurser-
ies are prepared each ‘year durlng +the first weer of Sentembe Flve grams of
seed of each entry are put up for each nmursery. rr'nerefore, about 150 grams of
seed of each entry are needed at BeWtsv111e hg the end of August“

Uniform WlnterTJheat Rust Nnreerz

The Uniform Wlnter Nheat Rust Hursery is. operated,prlmarlly from the plant
pathologist's point of view. Its objectives are to study the distribution and
pvrevalence of rust, to furnisk a source of rust collections for race identifi-
cation, and to test parental materlals, commercwal varieties, and advanced
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generation material to the rust pomulations occurring in the United States.
Attempt is made to limit the number of entries in this nursery to less than
thirty. About half the entries are included to assist in studies of rust
itself. The other half is material being tested for plant breeders, but no
variety should be entered for testing unless it has been screened through
the International Winter Wheat Rust Nursery or has promise of becoming a
cormercial variety. The Unifcrm Mursery is included in the International
Nursery, and approximately 300 grams of seed of each entry are needed by the
end of August. A detailed discussion of the objectives and methods to be
used with this nursery will be distributed with the 1957 Uniform Rust Nursery
Report., : T ' : '

International Seedling Test Nursery

The tests made in the International and Uniform Winter Wheat Rust Nurseries
are on adult plants in the field to populaticns of rust races., This furnishes
valuable information on the general resistance of varieties. The objective of
the Seedling Test Nursery is to obtain data on specific seedling resistance
against prevalent races of rust and potentially dangerous but non-prevalent
races. The principal purpose of this is tc prove the value of given lines as
rust-resistant parents in a breeding program. Entries for this nursery should
in general be breeding materisls - both those in use and those of potential
value. Usually this nursery is assembled about every other year, It will
have two_sections in the future - one for tests with stem rust races and the
other for tests with leaf rust races. The next nursery will be assembled in
tha fall of 1958, Tests are conducted at locations throughout the world where
an active race identification program is in progress, ‘

Soil-borne Mosaic Nursery
R. 0. Weibel

The Soil-borne Mosaic Nursery is a naturally infested area located on the
Agronomy Scuth Farm at Urbana, It is an area roughly 115 by 300 feet. Each
year one-haif of the area is used for testing winter wheat material, and the
remaining half is seeded to alfalfa (fall seeding following the wheat). Dupli-
cate single rows L to 6 feet long and one foot apart are used for determining
the reaction of the material planted, The variety Illinois #2 has been planted
as the check variety. IV is used as border and also at 20-foot intervals
across the fieid. This provides a means of checking the uniformity of infesta-
tion over the entire area, ' ‘ :

Mosaic readings are taken about the last week of April or the first week
of May. FKosette reaction readings are based on estimates of plants rosetted.
Mottled reaction readings are besed on estimates of leaves mottled. Severe
mottling refers to plants which are definitely stunted by the disease and which
do not recover. Ifild mottiing can be quite high and the plant recover if grow-
ing conditicns are favorable. . .

~ The area was first used as a disease nursery during the 1954 crop season.
Material other than that from Illinois has been tested in the mursery starting
with the 1955 crop. There were 1186 entries of hard red winter wheat included
in 1955, Only three showed a high type of résistance ta both the rosette and
the mottling tyve of reacticn. They were C.I. 12517 (Concho), C.I. 12871 -
(Med-Hope-Paw x Oro-I11-Com) and KL9-L22 (Quivira-Ténmarq x Marquillo-Oro).
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In 1956 there were 187 entries, 110 submitted by Virgil Johnson and. 77 by

Elmer Heyne. Three entries from Johnson, C.I. 12517 {Concho), C.I. 1280, .
(Ea,Blkh-Tq x Oro-Med-Hope),.and C.I. 13115 (Cheyenne-Chlefkan x Hil-Minturid),
showed a high type of resistance to both rosette and mottling. ‘There were a }-”*
number of resistant lines in-the materlal from Heyne. In 1957, Virgil ” g
Johnson submitted 127 entries and Lee Briggle 22, Severteen of these entries s
were highly resistant to. both roset te and mottllng. They were: )

C.I1. 12517 . . ConChO . i '
C.I. 13023. - o Kanred—H Fed, —Tenqp x Med-Hope x Cimarron
C.I. 13024 - Cir -Hope=Chey . ~Comanche
C.I. 13187 ' Blackhull~0ro x Pawnee
STW 536633 Concho x Triumph
STW 536937 - - Concho x Triumph -
STW 536671 . . Triumph x Concho
TK 55RL5h - ... Ponca Selection
TK 55Rk55 ' Ponca Selection
TK SSRLkS6 , Ponca Selection
531538 , , Wichita x Nebred .
KIN2 " McM-Exch.-Redman® x Chey.
K, 22 ~ Paunee Sel, 136
52-277-L2 - Triumph x Warq.—Oro-Camanche )
' 53-633-212 ,,hmwﬂwmﬂmewCMd”%md .
53-&91-5&. - Paimee-Marq,-Oro x Chiefkan-Ba. Blackhull-Tenq,
55603 (201 Reps2) = Chey.-Red Chief x Pawnee-Margi~Oro . R

There were approxzmately 750 entrles from IllanIS material tested each of these
years, Of interest in this matnrlal are several highly resistant lines involv-~
ing Pawnee and Comanche. The crosses invo;ved Pawnee 9 x I1l., 37-11L% and

I11. 37-1146 x Comanche, Il1l. 37-1146is= selection out of the cross Kanred-
Red Rock x Purdue 21-2-11. The 1958 nursery includes 21 entries submitted by
Brlggle, 109 by Johrson, 181 vy Indlana, 50 by Texas, and 870 by 1111n01s.

Re?ional Streak Mosalc Nurserv lt:‘_‘ ‘ B )
” R. C. Belllngham

This nursery was establlshed in 1957 and ‘grown at 10 locatlons in Oklahoma,
Kansas, Nebraska, Colorado, and Montana. Disease’ data were obtalned from five
of the locations. . The nursery is seeded in S-foot rows in two repllcatlons.,
One~half of each row is inoculated in the fall. ‘Local indculum is used in each

.State. This is an cbservaticnal nursery in which selected wheat strains ‘
representing the range in varietal reaction to streak mosait will be evaluated
at several locations to ascertaln the extent to which strains of the virus and .
environment condition varleual response.. The nursery also will allow future
uniform screening cf ncsalc-tolerant materlals derlved from breeding work now
in progress. : :

It was suggested that in the future BlueJacket, Pawnee, ‘and’ Karisas Sel.
1162666 be used as-check varieties instead of Stafford and Pauwnee. . The use of
a single virus strain at all locat ticns was dlscuesed, Several people - objected
to this. The establishment of a uniform system of note-taking was discussed
at an evening meeting. of patnolog1 ts and agronomlsts concerned with streak
mosaic. In 1958, the nursery will be rated on the basis of 5 ¢lasses with .

1 the best and 5 the poovest.. The "extreme classes are to be de8cr1bed S
verbally. Separate ratings will be made for stunting and yellowing or

mottling,
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Regional Reporting

A. M, Schlehuber
A questionnairein which five questions were asked coﬁcerning the useful~
ness of the annual regicnal report of cooperative investigations was sent out
to ;2 people in the region, Twenty-six were returned. Answers to the questions
were summarized as follows;
1., Should these-reports be continued?
A1l 26 answered yes.
2, No changes Needed o « o o o o o o o o o o o o o <18
Some change needed . & o + o o oo o o+ o o6 o B
Major changes needed o v v o v o 2 o s o o o 0o O
3. Which portion of the report is of most use?
Smmnal"ytables.;.-.-o.oooooqoooo0007

Uniform yield nursery data o o o o o o o o o o o 6

Uniform andvsupplementary winterhardiness
nurseI‘y data L] [ ] L] L] » L] L] L] L 4 L 4 L] L] L] L L] L] L] ’ 5

Unj.fom plot d-ata [ [ . [ 0‘ [ [ . [ . o 0 L3 [ 4 > @ 2

Miscellanecus information (new C.I. numbers, new
varieties, personnel, etc.) « « ¢« ¢ o o o o o o L

All seem important . . R T I
Ly, What portion of the report could easily be eliminated?
- All 1B said "None".
5. What porfion of the report should be enlafged?‘
10 said none |
10 suggestéd an index on key data
One person suggested more statis#ical data
A report on the Biometrics Laboratory estzblished at Beltsville, Maryland,
in 1953, was given by James Koch, a representetive of the laboratory. The
availability of the laboratory for analyses of regional data and other data

collected by A.R.S. employees in the field was discussed.

The need for a standard set of varietal abbreviations in wheat was discussed
briefly. Heyne reported that Kansas was attempting to develop such a set for
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use Yy Kansas workers. The questios“ﬁasiaSked'as‘tb'whether an attempt:shéﬁld
be made to develop a set of abbreviations on a regional or national basis,

Futrell moved that the chairman app01nt a committee to study the problem
and develop a set of abbreviations in wheat for reglonal use after consultation‘
with wheat workers in other regions. (Motlon seconded by uoegerlng. ~Carr1ed.) .

The suggestion was made by Loegering that the commltteevcontact_the Rock~-
feller Foundation for information on work they have done in developing uniform .
abbreviations for varietjes,

Tuesday Po M., February 12
‘DISEASES
H. C. Young, Jr., Discussion Leader
The session on diseases was a group discussion‘without formal presentation
of papers. Two general topics were discussed as follows: (1) Tolerance
versus complete resistanceé or immunity from the standp01nt of stability and
the race picture, and (2) evaluaticn of the facilities and breedlng effort

concerned with Septorla leaf blotch, dwarf bunt loose smut, and soil-borne
mosaic.

Tolérance V¥ersus Gomplete‘Resistancé"

Christensen led off the dlscu551on by saying ‘that in ‘his oplnlon tolerance
was a substitute for resistance. Johnston stated that when certain varieties
were compared, some could be termed tolerant and others not, and that the word
tolerance might indicate a certain degree of resistance. Loegering then stated
that in the final analysis the tolerance or resistance of a plant is determined
by the reduction in green surface area of the plant affected. Tolerance might
be indicated by a delay in the onset of recrosis. Johnston confirmed that there
was a definite relationship between resistance or tolerance and the reduction
of chlorophyll in the active tissues, Young orought up the question of whether
or not what we have been calling tolerance is actualLy an inherent capa¢ity for
yield, or does tolerance mean yielding in spite of the presence of some disease
or diseases? Caldwell menticned that perhaps some varieties yield the Same
whether or not they are affected by dlsease.

V. Johnson questicned whether enough attentlon was being paid to the
measurement and utilization of tolerance. Ahsemus indicated that they were not
breeding specifically for tolerance at Mlnnesota, but that if 1t appeared they
were grateful‘ , ‘

Loegering suggested that perhaps in other diseases tolerance was more : ,
important than in the work with rusts. Sill said that in the work with yellow
streak mosaic virus they.grew the best plants and strains, whether they were
called tolerant cr moderately resistant. He thought that with tolerant varieties
there was less chance for new strains or races of disease to develop rapidly.
He felt that there was abundant evidence t¢ indicate that when true resistance

,,,,,,,,,
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or immunity was used new strains or races would develop rapidly and cause
considerable crop less, Young questioned whether Sill was using disease symptom
severity or yield to measure tolerance, and Sill replied that they considered

a variety tolerant which yielded beti®r than another in spite of susceptibility,

Schlehuber -asked what difference it made whether a plant was called toler=-
ant or resistant, and Fellows added that we did not have the knowledge requisite
for making such a decision now. He felt that more basic research was needed
before we could differentiate between tolerance and resistance.

He then brought up the question of how losses could be measured. Loegering
said loss measurements could be made on the basis of ledf infestation,: Fellows
. indicated that there were other factors involved besides the loss of chlorophyl,
and pointed out 'as an example the loss of water, Johnston said that he had
removed all the leaves from wheat plants once and found little difference in
the yield. '

The discussion then turned to the need for basic research and the poss-
ibilities of getting support. Hawkins challenged the group to submit a project
with proper justification for the use of funds and he was sure that such
worthwhile projects would be approved. OSill stated he thought there was a
need for less formalized types of projects and suggested that a researcher
be allowed much latitude in the choice of what was done on a particular problem,
The idea of post-doctoral study and research was injected here. Reitz said
that they have never turned down projects because of the fundamental research
element. He thought much of the limitation on fundamental research was in
the minds of the investigators themselves, ,

Bringing the discussion back to the question of tolerance, Reitz asked if .
the leaf rust workers had any variety for measuring tolerance to rust. Johnston
answered that they used the variety Blackhull, Reitz indicated that more
attention should be devoted to tolerance to leaf and stem rust in the tests
we have. Atkins said that in cats the fed Rustproof variety was a standard
of tolerance and that farmers in the south Plains returned to this variety
when the newer varieties became susceptible to disease because of new races
or strains,

Young then asked 1f this tolerance could be recognlzed 50 that it could be
transferred and used in the present breedlng programs., OSill stated that they
were using the tolerance they had to yellow streak mosaic and were trying to
improve upon it by como;nlﬁg different scurces of tolerance.

V. Johnson closed out the discussion of tolerance by stating that in this
region we could not afford to cverlock tolerance - whatever it is or however
we define it -~ nor could we afford te take it lightly. He thought perhaps we
should be more concerned with how a plant performed than how it looked with
respect to disease infection.

Evaluation of Facilities and Breedlng Effort Concerned Wlth'

Septoria. Leaf Blotch:

The discussion was started with a ouestlon by Young concerning the effort
-that was being made tc develop resistance to- Septoria le af blotch. Caldwell
stated that they had done scme work on this in Indiana. They found that
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Lerma 50, a spring wheat fpom Mexico, had a high degree of resistarice and were.

in the process of transferring this resistarce to the soft red winter wheats.

He also stated that in 1957 losses due to this disease measured 22 to 26 percent
in plots ‘that had been treated with a fungieide, and in check plots the loss was
as high as 37 percent. Since Septoria leaf blotch is a cool-weather disease,
he said, infection comes early and cduses more damage on the early varieties.
Fellows said he thought most agricultural e4per1ment stations had facilities
for studying Septoria leaf blotch. However, in Kansas they were making no :
direct effort to breed for resistance to Septoria. Futréell asked how. important = -
it was to control Septoria leaf blotch. Roland Weibel answered by saying that
they had a severe epidemic in 1957 and that he thought- they needed to devote
considerable effort to developing: resistance to this disease. He said that in
Illinois many fields were defoliated: before they headed-outs He also indicated
that the disease was qufte prevalent during the current season in Illinois,
Futrell asked how often Septoria would defoliate the plant befére blossoming

time, and Jchnston's answer was that it depended upon the variety. Futrell
replied that in Texas the variety Triumph was vcry oasceptlble and that in 3

years out of 8 defollatlon occurred before flowerlng. :

Loegering asked about the effect of- ralnfall upon the development of Septoria
leaf blotch. Futrell replied that tests had shown less development of Septoria '
in years of light rainfall, Fellows stated that it tock 72 hours of wetting
period for the infection process with Septoria, - and that the complete incubation
time was about 27 days.  Compared with rust, this is a very long incubation
period. Young added that with at leist some strains of Septoria infection
could be obtained with 48 hours of wetting pericd and that the complete incuba-
tion period could be as short as 10 to 1l days, - He 2lso stated that total
rainfall may not always be directly assoeciated W1th Septoria development, since
long periods of light rainfall are more effectlve in Septorla infection than -
shorter'heavy showers, -

Dwarf Bunt Establlshment 1n the Reglon.

Johnson ‘said that Nebraska was car*ylng along dwarf bunt resistant material‘
in their program, and that they were using someé of this material in crosses
with hard red winter wheats. Hansing stated that they had not found any dwarf
bunt in Kansas and he thought there was a good p0551“111ty that it would never
become established in our regiocti, However, . they were using dwarf bunt resist-
ance sources as well as sources with res;stance to other bunt races in their
breeding work, He indicated that they had on hand supplies of as much as 2
bushels of seed of certain dwarf bunt-resistant selections. He said they were -
not as high yielding as the var‘et*es now grown cermercially, but they would
serve as stop-gap varieties in case of dwarf bunt epidemic. Caldwell said they
had never found dwarf bunt in Indiana, -but there were some records which indi- .
cated it had been found there as early as 1900, Since it has not been a
problem there, they were not devotlng any breeding exfort toward res;stance.

The discussion then turned to the problem of testlng for dwarf bunt reS1st-
ance. Hehn said he thought it would be better if the dwarf bunt nursery were
planted somewhere else in place of the planting at Spring Hlll, Montana.

Johnson said that the laboratory at Pullman, Washington, had always been avail~ -~
able for testing or screening dwarf bunt material. Reitz added that the workers
at Pullman were working with new techniques for developing dwarf bunt in nurs-
eries and he thought the testing could be done there more precisely than has
been possible at Spring Hill. Johnson suggested that the Spring Hill planting
be dlscontinued and that new entries in the bunt nursery, or other material
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which anyone desired to have tested, be so designated and he would see that it
was sent to Pullman, Washington, for testing.

Loose Smut:

Hansing said they were interested in developing a high level of resistance
to loose smut in the program in Kansas, btut so many factors for resistance were
involved it was almost impossible to combine them all in one variety. He felt
that, even though they did not attain the high degree of resistance evident in
varieties such as Pawnee, progress in the control of loose smut with moderately
resistant varieties was being made., Schafer said that they had a serious loose
smut problem in Indiana, and that they, too, had had great difficulty in trans-
ferring resistance to the desirable wheat tyoes.

Young then raised the questlon of methcds of inoculation and said in
Oklahoma they had not had very satisfactory results with any of the methods in
common use. Christensen said that the spray blast method developed by Moore
was giving excellent results in Minnesota. Weibel said they had good results
with the spray .method in Illinois, but Hansing said.in Kansas they had better
results with the vacuum method, :zprlied early, than they had with the spray
method. Heyne thought they were getting satisfactory resultis in Kansas simpoly
by carefully weeding out the selectlons in tnelr breeding nurseries which
snowed any lcose smutb.

Discussion then turned to control of lcose smut by treatment of the seed,
D, wWeibel szid that the soak treatment used in barley loose smut control would
not work with wheat. He said that socaking wheat for L hours at 70-75° F,,
draining off the water, and then holding the seed in an air-tight container for
L to 5 days gave fairly good control of locse smut and that the germination
was good, Loegering said that in their tests they found no reduction in germin-
ation, and that there was a correlation between the température and the length
of time the grain must be held in the container tc get control.

Soil-borne lMcsaic:

Slll said that in Yansas théy had good “esults controlling thisg dlsease ‘
with resistent varieties. Fellows said they were not devoting much breedihg
effort to developning resistance to this disease because it was very easy to
find resistant selecticns within susceptible varieties. Sill adged, however,
that the selecticns might be offtypes or mixtures and that all such selections
had to be rigidly tested to determine if they were the same as the varieties
from which the selectiins came. Caldwell said that very few of the soft red
winter wheats were susceptible to scil-berne mosaic, but that most of the
breeding material from other areas was susceptible. Therefore, they subjected
their breeding material to tests for resistance, -




-1~
INSECTS
C. F. Henderson, Discussion Leader

Teamwork Essentlal in Development of Res1stant Varletles

C. F Henderson

The development of wheat varieties resistant to insect and mite attack.
requires the services of a well organized team of entomologists, plant breeders,
agronomists, and cereal chemists,. . The entomologist searches for resistant
germ plasm for use in the breeding program by screening lines of wheat from
such sources as the World Collection.. The plant breeders then evaluate the
resistant lines and cross the,mor9g§wow1~1ng ones with commercially acceptable
varieties in order to transfer the vesistance. to high quality wheats. The
hybrids are then planted in the field. and observed for agronomic qualities ]

such as plant itype, winter hardiness, stiffness of straw, yield, etc, During
this process the hybrids are screened for. resistance, so’ that. the more resist-
ant types may be selected early in. the breeding program and the susceptible
ones discarded. Finally, the cereal chemist is'called upon to test the accept-
able varieties for mllllng and baklng quallty. g

Re31s ance Problems ln Wheat

R H. Palnter

Wheat as a crop 1s unique 1n the number of varieties that have. been :
distributed partly because of- uhelr res*stance to insects.. The. only competitor
for this distinction is corn, where the information is blurred by the. presence.
of secret pedigree hybrlds. In.wheat, seven varieties have been distributed -
that carry resistance to hessian fly apd three that carry resistance. to the _
wheat stem sawfly. Definite orogress has been made in breeding for re51stance
to the greenbug.

Hessian fgy-re51stant wheat is alsp notable in the measurable effect
secured in Callfornla and Ransas 1n con trol of that 1nsect. : :

The three 1nsects mentloned were p0351b1y the major 1nsect hazards to
wheat production in the Great Plains region, The most important breeding for
resistance that remains to be dene involves: grasshoppers and mites. - Both must
be studied on an insect species basis. P0551bly resistance to head cllpplng
by grasshoppers is on a separate genetlc basis from leaf feedlng.»

In both these groups what is badly needed is a satlsfactory method for
studying large numbers of individual plants, as has been done with hessian fly,
sawfly, and greenbug resistance. It is importan* to find and utilize against i
all these inseects the maximum number O; genes for resrstance.

Under drought conditions greenbugs or mites have frequently been the final
blow that killed the wheat plant. It has been difficult to breed for drought
resistance, but if one can breed for apnld or mite resistance it should be
possible to alleviate this part of the hazard of wheat growing in the western

Great Plains,
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Greenbug Screening Tests and Agronomic Characterigtics of Resistant Hybrids

Painter: The search for additional sources of resistance to greenbugs in
wheat is important: (1) +to find higher levels than present in Dickinsonj -
and (2) to find additional genetic factors for resistance as 2 pcssible defense *'
against biotypes of the aphid. At Manhattan, the following foreign plant
introductions have been screened:: . ‘ -

¢  Number : DNumber ¢ Kecord numbers more
Kind ¢ screened saved‘-:_' re§istant sel, .
Winter wheats _ . ' ’
from U.S.D.A 1,118 S - . testing not complete
Spring wheats _ : ' ' _
from U.S.D.A 1,023 2 P.I. 94558; SL73L-1
Mexican spring
wheats from _
Rockefeller * '
Foundation 1,200 3 367, 883, 502 (?)
' 3,3L1

Screening of these wheats has been based on the tolerance reaction as
already described (Painter & Peters 1956)., The basis of tolerance may be
complex; the genetics will be discussed Thursday. The resistant selections
named are apparently no more resistant than Dickinson; the Mexican wheats are
‘less resistant but may carry different genetie factors, : '

Antibiosis and non-preference are both present in resistant material
studied, but differences appear to be small and difficult to use in a breeding
program with methods now available. Tolerance has been so used successfully,

Wood: We have screened over 7000 lines of the World Collecticn and have found
no common winter wheats with any degree of resistarice. We have found two spring
vulgare lines which show a very high degree of tolerance. These are Dickinson
Sel, 28-A and C.I. 9058, which are capable of producing seed under a heavy,
sustained greenbug attack. Of the 7000 lines tested, 111 showed enough toler~
ance for re-screening, WNineteen of this group, 1l durum and 5 vulgare lihes,
have been saved as a source of resistant germ plasm. Lkesistant varieties will
give us a permanent type of control as compared to the temporary and often -
expensive type of control obtained with insecticides,

Daniels: Crosses between the greenbug-resistant Dickinson selection and

several commercial wheat varieties were made in 1955. The F, plants were grown
in the greenhouse in 1956, The F, progenies from the crosses were screened
during %he period September 1956 To March 1$57 in order to discard the suscept-
ible segregates. Results of this study suggest a difference of cne major factor
for controlling resistance between the Dickinson selection and the commerical
varieties tested, although modifiers may be present. Dominance relationships
were not clearly defined. A relatively small number of Fl plants tested tended
to be intermediate to the parents, whici indicates a lack™of dominance, The

F, distributions indicate that dominance of susceptibility is not complete,
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although the larger percentage of the F2 populations was placed in the more
susceptible classes. When the data were fitted to a 3 to 1 ratic they gave a
chi-square walue which would confirm the-ratic:of three susceptlble to 1 resist-
ant. Approximately 200 F3 lines of the above wheat hybrids were tested in

1957 and 1958 for greenbug resistance, Iwenty-eight of the F, lines were from
the above tested F_, plants and the:remaining F. -lines were from unselected F
plants. (not testedzfor greenbug resistance). %he 28 F4 lines from the selec%ed
F, plants showed more resistance than those from the unselected F, plants. This
indicates that the testing and selecting for greenbug resistance has been of
value. It is obvicus that the length of time fests are conducted and the sever=
ity of the infestation will influence the results of resistance studies, The
hybrids were: Dickinson x Kanred, Dickinson x Bluedacket, chklnson x Crockett,
and Dickinsen x Vaughn Tur“ey. :

Welbel F2 plants in the field at Denton in 1955 from crosses with Dickinson
Sel. 7 appeared vigorous and developed normally without differences between spring-
and winter-type plants being obscrved. F; lines in the 1956 Tield tests, however,
. showed that there was a predominance of spring-type plants. Greenbug reaction
was the only basis used for selection, however, in the 350 rows grown. Only a
very few rows appeared tc have good agronomic characteristics and usually these
were suscsptlble to greenbugs in the insectary tests.

This past year it was 1mpOSSlble to tell much about agronomic type in our
plantings of the F) at Uenton. In general, all 1500 rows were very poor. They

seemed to be very susceptible 1o Septorla tr1t1c1 and/or to some other defoll-
ating diseases or troubles, - . . .

Our present-thinking is that, two or more cycles of breeding will be neces=
sary to produce acceptable agronomic types with resistance to greenhugs. Back-
crosses have been produced. Approximately 2600 -head rows in the field at the
present time will be screened carefully (condi tions germlttlng) for winter~types
with greenbug resistance- for use as donor Pparents in adaltloqal crosses,

Chada: Most of our reS15uance studles at Denton are in connectlon with barley
and oats, although some work has been done recently on wheat, Our resistance
studies were primarily to find resistant gnrm plasm.for use in the breeding
program. We have found resistant plasm and this is being-transferred to
acceptable varieties. Since none of the: dgmestlc varieties of .0ats had any
degree of resistance, we went to- the World Collection where some resistancé was
found, Much of the work at. Denton is the testing of lines made by Dr. Dale
Weibel., We need to do a lot of basic research to determlne why certain lines
are resistant. We tidnk that it is- phJs"oloclcal., There seems 1o be a direct
correlaticn between ascorbic acid content and high resistznces

Wood: As resistance is an inherited quality, it is practical to make selections
of plants which survive insect infestation and use these plants.as a source of
resistance.. Occasionally a mutation occurs whick is unlike the parent in many
respects., With this idea in mind, a large amount of Concho wheat seed was sub-
jected to.irradiation in an attempt to select mﬂtants showing-some degree of
greenbug resistances

Approx1mate1y 170 Concho X llnes were planted in flats-in the greenhouse
and subjected to a heavy infestation of greenbugs. All planis tested, with the
excention of one, were found to be as susceotlble as- non-lrradlated Concho plants
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growing in the same flats. This plant was saved for seed and planted in a
subsequent test. All the progenies of this plant were found susceptible. = -
However, in a large scale operation, it is possible that a desirable mutation
may be found, ’ '

. Inheritance of @reenbug Resistance in Wheat

Weibel: The greenbug (Toxoptera graminum) is one of the most serious pests of
small grains in the Central and Southwestern States. Severe outbreaks of these
insects causing losses estimated at more than 50 million bushels of grain
occurred in 1907, 1942, 1950, and 1951, Lesser damage has resulted in other
years.

Insecticidal control of greenbugs is possible but is expensive and may not
be practical in areas of low average yields. Greenbugs thrive when it is too
cold for natural parasites and predators. to develop,

In 195k workers at Stillwater discovered a highly resistant selection in
Dickinson durum, This Dickinson Selection is a spring-type common wheat with
21 pairs of chromosomese It was after this: break-through that efforts began in
earnest to breed resistant adapted varieties. Since then other good sources of
resistance have been discovered,

At Denton the first crosses were made in the spring of 195L. One of these
was Hopei (C.I. 11059) x Kan-HF-Tq x Med-Hope-Cim {Sel. 27L-50-1). C.I. 11059
is one of several oriental wheets tested at Denton in 1953 and 1954. Certain
ones were considered to have scme resistance to greenbugs when compared to
Pawmee. This was before the days of Dickinson selection. C.IL. 11059 was sown
in the greenhouse along with several others and happened to match up for the
above cross. C.I. 11C59 is somewhat of a winter type.

The material was classified into damage classes as follows: Glass 1 to 3 =
Ll to 60, L = 61 to 80, and 5 = 81 to 100 percent of leaf area damaged in con-
trolled insectary tests. . :

C.I. 11059 fell into classes 2 and 3 in these tests, while 27L4-50-1 piled
up in the 3 class giving the impressiocn of having a low level form of resistance
to greenbugs. F, plants were rated intermediate or 3's., The ¥, population was
classified large%y into the 2, 3, and L} classes. By grouping classes 1, 2, and
3 as resistant and !} and' 5 as susceptible, aratic of 9:7 was a plausible expla-
nations This %ould mean tuo factews, bBoth necessary te give-resistence..--This
is not_quite consistent with the observed reaction of the parents and Fy.

Tests of F, lines resulted in the resistant, segregating, and susceptible
classifications”that fit a 1:8:7 ratio very well and is what would be. expected
from a 9:7 classification ¢f Fy plants. First generation backcross plants fell
into classes 2 and 3, as might be expected from the original hypothesis.

In the second cross Dickinson Selection was combined with 256-50-~7. The
latter is a selection from the cross Cimarron x Hope-Cheyenne (C.I. 13022),
Dickinson Selection gave mostly class 1 plants, but a few were rated as suscept-
ible; and selection 256-50~7 rated largely as 5 plants, but a few were considered
resistant. F, data when grouped as before fit a ratic of 3:1. The F, lines
did not fit a ratio. The resistant class was too small for a 1:2:1, But strangely
enough the second generaticn backcross lines had resistant lines when they were
not expected.
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The third cross was Dickinson Selection x 27h-50-1; the latter being the-
same parent used in the first cross, a selection from Kan-HF-Tq-Med-Hope x -
Cimarron, = The Dickinson Selecticn: ‘parent rated mostly resistant and the 27h-'
59-] had some plants in the 3 class, 2gain suggestive of the possibility of a-
low level form of resistance. however, the grouping of classes 1 to 3 and L
to 5 as before did not f£it a 9:7 ratio, as mlght posu1b¢y be expected, because .
there were too many resistant plants, Neithér did it fit the 3:1 ratio, but
this was because there were not enough resistant plants. . lines clasgified
into resistant, segregatlng, and susceptiblé growps fit a l 2:1 ratio and. the
second genergtion backcross lines flt a l 1 ratlo, 1ndlcat1ng a 51ng1e factor
inheritance of resistance, o : : :

.

A different cross gave plants in more resistant classes than might have
been expected. Again the ¥, data fit neither :the 9:7 nor 3:1 ratio and, for
the same reasons, too ‘many ~e51stant plants for-9 7 and too .few for 3:1.
Grouping classes 2, 3, and L as an: intermediate group would not fit a 1:2:1
ratio, as would be expected if there were no dominance. The F. lines, however,
fit the 1:2:1 ratio nicely, 1nd1cat1ng ‘a simpie factor 1nner1 ance,

Since data from F, _1nes are usaally con51dered more crltlcal than data
from Fy plants in inhefitance studies, the tendency would be to accept. the single
factor hypothesis for Dickinson Selection. Enough conflicting evidence is = -
present however, to cast some coubt on the sxmpllfled explanatlon.

Porter: = The 1nher1tance of greenbug reszstance wes studied in the F

backcross populations of the cross Dickinson ‘durum Sel: x Concho. %e tgst was
conducted in flats under greenhouse conditicns., Resistance ratings of 1 to 10
were used to rate all popvlations,: Plants damaged from O to 10 percent were
rated as 1's, while those showing 90 to 100 percent damage were rated as 10's,
The means of the Fy and F, populations were nearly equal to the mid-parent
value. The mean of the backcross to the resistant parent was intermediate to
the mean of the.resistant parent and the mid-parent value, while the mean of the
backeross to the susceptible parent was only slightly gréater than the mean -of
the susceptible parent. This study indicated pa“tlal dominance of factors
influencing susceptibility. Estimates of the minimum number of effective
factor pair differences ranged from l.h to 3.5.  Estimates of heritability gave
values of .33, .3L, and .66, The mode of inheritance of greenbug resistance in
this cross was believed to be relatlvely 51mp1e bmt more complex than a 51ngle
factor palr difference,

Curtls' Two greenbug re51stant stralns, chklnson Sel. 28-A and C,I. 9058,
fave been crossed with each of .the greenbug susceptible varieties, Ponca, Concho,
and Crockett, to study the enkerltance of greenbug resistance.. Also, Dickinson
Sel, 28-A wad crossed onto the -entire monosomic series of Chinese Spring. The
results of these studies indicate that a single. rece851ve factor is responsibls.
for the resistance showm by Dickinson Sel. 2G-#, - The inheritance of resistance
in C.I. 9058 is more complex than that of Dickinscn Sel. 25-A; however, it has
been determined from F. data that the resistance is controlLed by a recessive
mechanism. The F2 dat% indicate that probably 2 6enes are involved. Greenbug
reaction tests of ‘monesomic F. hybrids of Chinese Spring x- Uickinson Sel. 28-A
failed to reveal the critical chromosome invoived., In olther words, the green-
bug-resistant gene in a hemizygous condition failed to cause resistance. These
tests will be ccntlnued in F2 po“ulatlons.

Painter: In crosses Detween Dickinson and Pawnee, Concho and Blson, it has been
Teported by Painter and Peters (1956) that a single regessive factor controlled
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survival of wheat plants under greenbug attack. Over 800 F% plants were studied.
i

In F, and F} differences between resistant and susceptible Iines and plants were
enegally c&ear‘cut in Pawnee, Goncho, end Ponca crosses but less so in Blson
hybrids.,

In the Fl plants the chlorosis caused by greenbugs was less than in the
susceptible parents. Genetic results may depend on the parents used, with a
possibility of transgressive segregation for resistance when Bison was the
winter wheat parent, '

Hessian Fly Screening Tests 2nd Agronomic
Characteristics of Resistant Hybrids

"W, B. Cartwright

Sereening tests: -The entomologist as one member of the team of resserch workers

terested in producing improved wheats is fortunate in having hessian fly.
resistance in several wheats controlled by simple Mendelian factors. They fly-
resistant derivatives fall into few categories and are easily separated by .
genctypic behavior in both field and greenhouse tesits. Severzl thousand low .
generation and advanced wheats selected by our cooperators can be tested and
rated each year on a purely routine basis. The greenhouse especially makes
possible a rapid turncver of work, :

Over a long periocd of years we have tested and rated a large proportion of
the domestic and foreign wheats and now have confidence in our screening processes
and the selection of parental stocks in use today. There is no doubt that our
techniques for testing will improve and that we will find quicker ways of handl-
ing the increasing amount of test work. We need to control or understand more
fully the variabjilities due to enviromment and to fly races, to understand the
relationship between the fly and its host, the feeding processes of the fly -
its secretions and excretions, the systemic discrders observed in wheat plants
soon after fiy attacks, and lastly to know if differences of fly races and of
resistant wheats are related to the presence or absence of free amino acids..

Resistance in advanced wheats. Our most usable and advanced wheats for hessian
fly resistance are held hy the wheat breeders in our winter wheat region.
Experimentally tested, they are meeting cur economic requlrements as now known.
A few of these wheats are listed below,

Parental Stocks for Resistance

C.l. or Resistant

Sel. No, o Neme parent
Sel. 6179 DaWsoh,vaoso? Dawgon
Sel. 6232 Dawson x Poso# Dzwson
12128 Ponca : Kauvale-Marquillo
12804 fed-Hope-Pawnee x Oro-Iil. 1-Com. Iliinois No. 1

Ks. L72941 IVCL.-Com. x lled.-Hope-Pawnee . JVQL

Ks. 52400 Chief.-H.F.=Kaw. x PI ll93hhq7 PT 11934)-7

12858 " Mg-Oro x Triunfo : Merquidlo and Triunfo
Ks. 52381  Paw. x PI 119358 PI 119358

Ks. 52382 Pawnee x rI 9l5h7-1 PI 9uELT

Ks. 52383 Pavmnee x PI S1379-7 © PI 9L379-7

13083 Dual W38

Purdue 3678 PI 9,587-Fultz Sel.-Hupg. PI 94,587

Purdue L4217 Vigo x Ribeiro Ribeiro

Purdue Lkl Tul z Sel. -hungar1an—3633 SE33
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In addition there are excellent progressive fly-resistant wheats represent-
ing one or more of the original parents in the wheat nurseries in Kansas, N :
Nebraska, Missouri, Arkansas, Wisconsin, Indiana, Michigan, Virginia, Maryland
(Beltsville), and Georgia. Ihere are still other resistant wheats from, o
Argentina, Australia, lexico, Portugal, and other countries which have not been : -
used in the breeding programs in the winter wheat region. Yaroslav emmer from
Russia and the Tremez varieties of durums from Portugal are examples and are
likely the closest approach to immunity to the fly that we have. We are con-
tlnulng the search for resistant material from foreign 1ntroduct10ns for use

in our studies on geograpnlcal and . 1oca1 populatlcns of the fly.

Commercially acceptable varieties, Of our old line wheats which are resistant
to the hessian fly and reported seeded in certain areas the following may be
named: Callfornla, Big Club L3; Colorado, Pawnee and Ponca; Illinois, Pawnee;
Iowa, Pawnee and P onca, Kansas, Pawnee and Ponca; Kentucky, Pawnee; Michigan,
Pawnee; Minnesota, Pawnee and Marquillo; Missocuri, Pawnee and Ponca Hontana,
Pawnee; Nebraska, Pawnee and Ponca; New Jersey, Pawmee; New York, Pawnee, Ohio,
Pawnee; Oklahoma, Pawnee and Pcnca; Pennsylvania, Pavmee; South Dakota, Pawnee;
Washington, Pawnee; and Wyoming, Pawnee. - Marquillo had an estimate 1,053 acres
in 19L9; Pawnee 6,798,140 acres in 195h; and Ponca hh7 570 acres in 195h Later
estimates are not at hand.

Dual, released in 1955 in Indiana, has been recommended for Illinois,
Indiana, Kentucky, Michigan, Jew Jersey, Ohic; and Pemnsylvania. The acreage
seeded is not known. Todd, recently released in Kentucky, is limited mostly
to seed increases. ' ‘ o

In Ll entries of soft w1nter Wheats in reglcnal tests, Dual and 13
advanced unnamed lines were resistant to hessian fly in tests at Lafayette,
Indiana. ‘ S

Specialized races. ile recognize: geographlcal posulatlons of the hessian fly
for Lalifornia, western Kansas and Nebraska, and for the soft red winter wheat
region or eastern fly. e feel that the eastern fiy likely differs within

the area - differences due to var ylng proporticns-of intermixing and dominating
local races, : . S

In the studies on races at Lafayette, Indiana, Mr. R. L. Gallun has
isolated and maintained four races and many interracial crosses. The races
are providing material for gehetic studies on the fly itself, and providing
populaticns for use in the econcmic program where our cooperating wheat breeders
are combin one or more fly-r951staﬂt genes in a 31ng1e wheat strain.

Slnce the races are separatea on the¢r capablllty to infest resistant
wheats, we choose differentials from the known parental stocks. At present W38,
Purdue 39153, and Ribeiro, and a susceptible wheat are differentials for the -
four races at Lafayette, and Lawson and a susceptible wheat for geographical

racess, :
Populations and Races
._IL____,___._,_ ~aces

Susceptible Dawson W30 Purdue -~ Ribeiro
check 39153
California. S R R R R
Wegiern S R R R R
mey T :
R B :
hase 8 s S R 5 R
Race D S 5 S - S R
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Tests ¢f irradiated wheats

A list of lines tested follows:

No, : . :
lines : Source s Variety 3 Remarks
169  Schlehuber (Okla.) Concho 10 MR (X2)
120 n " Concho .. 15 MR (X1)
27h " " Concho 15 MR (X3)

3 Poehlman (Mo.) - : 15 MR

3 " " - Foil 110A

1 " " - , Foil 11LA

3 " " - ~ Foil 115A

1 " . - . ' Foil 122A
10 Powers (Beltsville) - L hrs, T-N (N2)
10 " " - 5 hrs, T-N (N2)
10 " " - _ 20 MR (X2)

L Sunderman (Minn.) Lee . T-N

1 Weibel (I1l.) I11. L5-553 (X2)

1 " " I11. 45-553 x Knox (X2)

1 i "o Knox - (X2)

1 " " Newcastle - (X2)

1 " " Pawnee - (X2)

1 " " Prairie (X2)

1 u 1 . Royal 4 (X2) ‘

1 LA " Saline (x2)

1 " " Vigo (x2)

1 " o Wiebster (x2)

1 " " Dual (R) (x2)

1 " il Ponca (R) ' (x2)

1 -on " Todd (R) (x2)

2200 Wells (Miss.) Anderson ()

il o

Inheritance of Hessian Fly Resistance in Wheat

Heyne: A number of sources of hessian fly resistance have been transferred to
Kansas adapted hexaploid wheats. These include I V CL, PI 9L5h47-1, PI 119358,
PT 1193LLi~7, and Illinois No. 1, and were crossed among themselves and with
known testers.

These five sources were similar to the H, gene. . The fly populaticns used
indicated that the H, gene and hh gene could,%ot be distinguished in Kansas
tests and were eithe% alleles or“the same factor. The Ribeiro crosses had the
Ho gene. A selection of the cross Pawnee x Ribeiro was more resistant than

e HS tester, suggesting that Pawnee was contributing resistance.

PI 94567 resistance in hexapioid types reacted as a single majof factor
response and was designated as H,, There appear to be other modifiers, btut no
factorial analysis could be mades ' ' - ' '

Ponca appears to have three recessive factors for resistance differing from

the genes hl to h6.
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Pawnee appears to have two factors for resistarice to ‘the "western® race
of Kansas flies perhaps different from the h% and h, factors, as the hl and
h2 factors of Dawson gave a suqrentlble re:.ction to“Kansas flles.

Two previously described factors H “and He ’ one unpuo;lshed factor H
possibly three undescribed factors from Ponca and two from Pawnee, are be! g
used in the Kansas breeding program for res;stance'to he581an fly.

Cartwright: The ermpirical data. obtained: to date 1ndlcate that simple Hendellan
factors control hessian fly resistance in’the wheat varieties Dawson, Java, W38,
and Ribeiro, We have some data also to indicate simple factors in the common
derivatives of PI 9L587 and Yaroslav emmer.” It is of interest to note that the
resistance in barleys follows the same pattern .as wheats, Of the five identified
genes, two occur in Dawson (Hy, H2), one ezch in W38 (H3) in Java (hL) and
Ribeiro (HS) :

We find that Dawson, W38, Rlbelro, and a PI °h587 derlvatlve are useful
differentials for geographical and:local populaticns and races of the fly. For
this reason our attention is being: focueed on obtaining further differentials,
and later using these 1n 1ﬁhefitance studles. '

Screen;ng Tests for R351stance of Wheat to
Acerla Tulipae'

Somsen: During 1956 approximately . ;,SOO entries of the World Collectlon were
screened for resistance against the wheat’ curl mite, Aceria tulipae, Of these
entries 118 lines were worthy of future testing. When these: lines were re-tested,
23 had lower mite populatloﬁs than ‘the others -and were saved. Of these, only

one line survived a third test. This was a fast growing spring-type wheat,

P.I. 8765. It was saved not begause of any anparent resistance to mite develop-
ment but because it resisted leaf trapping and curling and seemed to be quite
tolerant to wheat streak mosaic. - This. line will probably be very favorable for
development of the mite under fiel 14 conaltlons.

In 1956 res1sta1ce stadles were: cowflned to checklng individual n;ants
or very small numbers- of plants of each variety in tke greenhouse. A suitable
testing and rating method has not been developed which will allow large scale
tests to be undertaken. “No resistant plants are available to serve as check’
plants in any testlng program. About 10,000 irradiated Coricho seeds were glven
individual testing. lNone of them showed any neasu”able resistance to the mlte, -
and all were highly susceptible to Jhea+ snreaL mosalc. : «

Harvey: Approx1mate*v 3,000 entrles from the World Collectlon were observed
for resistance under mite infestation in the greenhouse and field., All of the’
World Collection entries appeared- to be susceptible. Nearly ‘100 wheat x rye -
hybrids suppiied by Dr. Painter- ‘ere tested and severalappeared to be res;stant.
A wheat x rye hybrid supplied by Dre- Jensen of "Cornell was of ‘special interest
since it had resistance to the curling and trapping of the leaves which is
normally caused by the mites, Thls hybrid is described as wheat-like in nearly
all morphological ‘respects, and it is fully compatible in crosses with other
wheats. If resistance to leaf curling occurs in the field, 1t could make -
conditions unfavorac*e for mite 1ncrease.
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Inheritance of Shattering in Wheat

K., B. Porter and I. M. Atkins

The inheritance of shatter reaction was studied in the Fl’ F,y and F
generations of the three possible crosses among the varieties Cimarron, B%ack-
hull, and Wichita. Shatter reaction determinations were made on individual
plants in the laboratory with a brushing device which, in effect, gave a
relative measure of the breaking strangth or persistency of the glumes and
other floral parts. & correlation of O 66 was obtained between field and
laboratory ratings of 138 Fh lines of the cross of Cimarron x Wichita.

The shatter resistance of Cimarron and Blackhull was dominant to the
susceptibility of Wichitz. There appeared to be at least a L-major factor
pair difference between Cimarron and Wichita, and a 2-factor pair difference
between Blackhull and Wichita. Cimarron and Elackhull differed only slightly
in resistance to shattering, and distinct segregation wes not obtained in the
Fo generation; however, significant differences among the means of Fy lines
were obtained in this cross. Estimates of heritability were extremeiy low where
the regression of F. means on the Fp parental measurements was used. However,
estimates of her1ta%1¢1ty_oasod on variances of the means of F3 lines rai ged
from 0.35 %o 0.69. ‘

Evaluating Wheat Varieties for Shattering in the.Field

R. W, Livers

It has been possible to evaluate wheat varieties at Clovis for tendency to
shatter by a brief field examinaticn of fully ripe material. Consistent differ-
ences betwsern varieties have been aprarent in the degree to which spikelets and
heads break up when crushed in the hands, rolled between the hands, or when
standing heads are stripped through the fingers. The latter technique, that of
strippihg heads through the fingers with moderate pressure applied, can be
developed so that repeatability of results is excellent.

er well established performance with

Reference to check varieties with rath
cep the readings standardized. Under
a

respect to shattering is necessary w0 k
Clovis conditicns RedChief has been rated 1 Blackhull 2; ¥harkof, Comanche,
and Concho, 3; and Westar, Wichita, anc Pauwnee cons1stent;y rate li. No commer-
cial varieties studied have rated 5, but some new lines which shatter that
badly have been observed,

Evaluation of varieties and breeding material by the methed described is
quite rapid. About 100 plois per hour has been the usual rate for two workers.
Results so far have been inh very good agreement with known varieteal histories on
shattering. Even in years when actual shattering in the field has been insigni-
ficant, distinct differences among the check varieties have been apparent
upon examination,
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Drought Res1stance'Work in South Dakota

V A Dlrhs

Drought resistance studies’ 1n wln ter that were undertaKen in South Dakotam
in 1957. Drought is a magor consxderatlon with us, since farmers may grow a.
non-winterhardy variety in order to- take -advantage of its drought resistance or
other characteristics. We have found it very. difficult t0 persuade our growers
to plant certain varieties. Fall drovcat is' a prcu¢8m, since the farmer has
to decide if there is enocugh moisture to plant vheat, The fall-sown crop is -

usually less susceptible’ to injury fromn” snrlng droagkt. Summer . drought and
high temperatures also are WaJOf Factors in our wheat production, :

This past year We‘opened : new';tatlon in’ the winter wheat area of the
southern part of the State and hav_,lnatlatcd a treedlng program for the area.
So far as the farmer is concer ned, drought resistance is deétermined ty the
ability of a variety to produce a crop of graln desplte lack of moisture. Test
weight is a very important measu“e of drought re51stanoe in the drier portions
of our State. :

Coleoptile Grdﬁth.garRelation'tg Wheat Seedling'Emergence
R 'Livérs, . |

leflculty 1n obtaining a good qtana of wheat in the seml-arid productlon
areas frequently is due to drying of the surface soil before seedlings have had
time to emerge and becore e stablished. .- A respunse to this problem has been
deep planting, in the rznge from 2 to 3 inches. With this common planting
practice there have been a misber of farmers' reports. of feilure to get good
stands with certain va*ietles, notabTJ WeSUar and Comanche.

In the fall of 1954, in an of;rstatlon yield trial, deep planting followed
by rain resulted in stand differences among varieties. The extremes were a 25%
stand for Westar and 857 for Blackhull. Further tests in the greenhouse, using
only these two Varleules, have consistently produced similar results. The
difference in‘emergence between uhese two Varieties has also been demonstrated
in deep planted field experiments. Hewcver,‘cuc experiments in the field
frequently fal1 to dlf;erentlate among varletles in emergence aollatv.

In algglng the first greenhvuse t sts it was annarent that the deeper
plantings of Westar usually faliéefpc ccme up because the leaves emerged from
the coleoptiles too far btelcw the $6il surface. Thc-se leaves, lacking ability
to penetraue through soil, often were found folded "accordion fashlon . The
direction of growth of these emerged leaves might even be downward aprarently
being along lines of least resistance. .

These first tests demonsirated the relation between emergence and coleoptile
length. t was postulated that genetic differences among varieties in coleoptile
length mi gnt e demonstrated in a dark ge”mlnatlng chamber permitting maximum .
coleoptlae growth., A test of this sort with Blackhull and westar indicated little .

fference in coleoptile lengbh in the absence of resistance to elongation 1mposed
by a soil medium. However, it apoeared that Blacknull shoots. grown in this
mammer had much more turgidity and strength than those of destar. This matter
was studied by splitting coleoptiles with a razor blade, separating coleoptile
tissue from other shoot tissue, and weighing the two cbmpenent parts of the
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shoots. On an oven-dry weight basis there was generally no difference between
the two varieties in total shoot growth. In coleoptile growth on the same basis,
Blackhull was greatly superior tc Westar,

The data which follow show the decided superlorlty of Blackhull over Westar
in emergence, coleoptile lengil, and oven-dry weight of coleoptiles under deep
planting conditions. In this and related tests the seed of the two varieties
was produced in the same nursery. Seed was carefully selected for soundness
and size, each seed lot of 36 seeds being adjusted to 1,2 grams and treated
with Arasan.

Results from a wheat seedling emergence test in a greenhouse soil
bench, February, 19L6. Figures given are averages of two seed
sources and two replications.

Av, planting LY. no. Lverage
depth, plants  coleop tlle 20 cole %tlles,

millimeters emerged length, mm. mllllgrams
Blackhull 50.2 32.00 5L.9 15.0
Westar L8.6 32.25 - 50.6 36.7
Blackhull 8.8 27.25  79.8 70.7
Westar . 83.8 18.25 66.2 © 59.5
Blackhull  107.3 23,00 89.4 78.2
Westar 107.5 .00 67.7 66.7
L.S.D.’ .OS T 5050 507 )403

The difference between Blackhull and Westar which has been consistent
under all conditicns so far explored has been that of coleoptile strength as
indicated by oven~dry weight. That difference in strength appears to be the
cause of differences in coleoptile length and seedling emergence, both of
which can be demonstrated under appropriate conditions.

Preliminary tests indicate that several of the Blackhull group of wheats
have superior emergence ability; that the Turkey types are intermediate; and
that Comanche and Westar are poor in this respect. Blackhull derivatives
appear to fall at all points on this observed range.

Droughﬁ Studies in Wyoming

B. J. Kolp

In our present drourht studies, we are concerned with the question of
whether we are measuring what we want to measure. We are studying three groups
of varieties separated according to osmotic pressure responses., Germination
tests were made and the materials were planted at two locations. We hope to
answer the questions of whether there are actually emergence differences among
these varieties and whether such differences bear any relationship to winter-
hardiness. We made stand counts following emergence last fall and in the
spring will determine the percentage of plants surviving the winter. Wue
determined last fall that there was no difference in the emergence of the
varieties where moisture was adequate. Thus, varieties that will germinate
under high osmotic tension are also as good as other varieties under low
tension. Questions that confront us are whether this characteristic is a
function of the embryo or endosperm and whether it expresses itself at stages
later than the seedling stage,
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Another experlment initiated at Laramie involves the study of wheats with
difference osmotic pressure responses in a field test. Appllcatlons of water
will be made next spring when soil moisture reaches certain osmotic tension. -
We plan to establish three different water treatments. :

Winterhardineés Studies'in Kansas
A W Pau11

Our work has been done primarily w1th art¢;101a1 free21ng in.cold chambers
and in field nurseries. Both are valuable tools in W1nterhard1ness studies.
. Plant breeders have been able to select lines with ;mproved cold r esistance,

- using either artificial freezing or.field tests. Such tests tell whether a
strain is winterhardy, tut they . tell nothing about'wny it is winterhardy.
Methods of determining why a nlant is W1nterhardy ‘have. proceeded along two
- lines. They involve the comparison of “lines known ‘to ‘different in winter-

- hardiness or the study of hardy and non-hardy nlants of the same variety. We
have been studying the water soluble protein and amino acids in field -and green=-
house tests of winterhardy material. For years workers in this field have
emphasized the association between-’ certain caroohydrates and wintérhardiness.
Perhaps there is an assoc:Lat:.on of proteln and w1nterhard1ness.

If we had some idea why 2 W1ater wheat plant is w1nterhardy, we mlght be
able to explain many unusual behav1or pauterns such as the large survival
differences observed in some years. We need to know much more about .the role
of moisture in w1nterk1111ng and its relationship to temqerature.

1nternard1ne55¢stervatlons &E,South Dakota
V. A, Dirks

We have studied the effect of 5011,Qrgarlsns'on”the survival of wheat in
the north central oart of the State. Winter survival on non-fumigated soil
was 83 percent; on'fumigated, 96 percent. No clfferences in yields on non~
fumigated land were found, but vhere fumigation was practiced only phosphorus
was able to offset “he lack of -norial soil organisms. This was in an area
where phesphorus is not deficient. e belleve it is-beneficial to apply
phosphorus even where same is present in the soil.’ Nltrogen fertilizer in the
fall is not deslraole for winter surv1val.

I. M, Atkins: This has been observed freqLently in winter oats. Phosphorus
increesses hardiness. nltrogen tends to make the nlants succulent and mOre :

subject to injury.

Vernalization of Immature WinterfWheat Embryos
D. E. Weibel

Immatuye splkes with culms attached of Comanche winter wheat were brought -
into the 1aboratory at pericds vary:ng from 3 days after anthesis tc maturity.
ith their culms in water, the spikes were placed in a refrigerator at 32 to
h0° F. for periods varying from 10 to 55 days. Following this ureatment the

pikes were dried rapidly at room temperature. ‘
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Plants grown from seed from splkes brought in 8 to 12 days after anthesis
and chilled 1O to 50 days showed that tle immature embryos had been vernalized.
Seed from spikes brought in sooner thqn 8 or § days after anthesis were verna=-
lized, but they had low germination. lents from seed of spikes brought in
later than 12 days after anthesis were not vernalized.

Tt was proposed that a method mey be developed by which the winter grain
breeding programs might be expedited,

GLIMATE—PEANT RELATIONSHIP LABORATORY
E. R, Hehn, Discussion Leader

The Grezt Plains Agricultural Council has initiated discussion and planning
directed towards a concerted attack upon plant-climate relationships. It has
been proposed that these investigations be underteken as a regional Great Plains
Project with emphasis upon those problems particularily important to this region,
However, basic knowledge gained would certainly recognize no geographical bound--
aries.

During the latter part of 1956 a committee appointed by the Great Pleins
Council met in Lincoln, Nebraska, and prepared a statement of justification for
such a reglona; project, research areas, and budgetary needs, Following the
report of this committee, Ur. Kelso appointed a sub-"ommittee consisting of
H, H. Laude, T. J. Army, and E, R, Heln to draw up a more complete statement on
"charactevization of biological resbonses to weather variables."

In the report of this comnlt tee to Dr Kelso, three main research phases.
were suggesteds: :

1. Studies of crop yield records and weather dataj

2. Research to determine the effects of specific weather factors on
Crop resnpcnses;

3. Research on hardiness of crops to cold, heat, drought, and other
weather extremes and hazards.

Will these fields of investigation meet the needs of the plant breecder in the
Great Plains area? It iz my oersonal feeling that we are overemphasizing the
response of plants to avaLlable moisture and the effect of climatic extremes
upon crop plants. Because moisture is a major grcwih factor and because it can
be measured with relative case, we already have voluminous information on the
biological responses to this weather variable, Ccntrast this with ocur informa-
tion on such variakles as: Air mcverent, radiatvion, diurnal scil and air '
temperatures, etc. Except from an economic viewpoint, I see no great value in
establishing yield level probatilities for varicus crop areas. Had the .area of
grain sorghum adaptaticn teer accepted by the plant breeders as absolute LO
years ago, it would have remzined a Southern Great Ptalns Crope

It is questionable whether as plant breeders we will ever develop a winter
wheat capable of withstanding the etiremes of weather, such as severe drought,
hail storms, tornadoes, and flocds. ZAmelioration of the hardships suffered by
Great Plains people due to such catastrophes, I fear, lies in other realms.,
Could we not accomplish mecre by emphasizing 1nvest10atirns leading to an under=-

standing of the genoiype-enviromment interactions within the ncrmal range of
weather variables?
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If funds become available fpr such a regional project, I belléve the nature
of ‘its organization concerns us as plant breeders. Two basic alternatives
present themselves, either a centra1r2ed labOAatory or a subdivision into
several laboratories. The. adVantages of centralization need not be enumerated.

5It is, however, disturbing to nontemmate where the, 75 scientists necessary to
"stdff this laboratory would be recruited. What' would be the effect of this e

drain in personnel upon the exjetlng research. 1nsultut10ns° Sub~division of
such a laboratory would permit utilization of existing staffs and equipment at
established institutions. Location of such sub-divisions at teaching research
institutions also would +ac111tate the tralnlﬁg of- future scientists.

A. Problems to be attacked by é cllm.teep;ant reratlonshlp laboratory
1. Prochtwon hazards resultlng from weather ex trenes, such as
| - drought, hail, windstorms, and temperature extremes,
2. Genouyoe-envlronment 1nteract10ns w1th1n the normal weather
pattern range. ’ * :

Hehn: Everyone is familiar with these extremes hazards. They will attract
strong support. On the other hand, what are the plaﬁt characteristics that
give so much variation in the gronth response of varieties in an average
year? What is the cause of these genotype-env1ronment 1nteract10ns° Should
we go along with the idea that the extrene weather’ condltlons are-a primary
concern, or should we try to get ‘the laboratory to consider as well these
other plant-cllmate 1nterac ons whlcn we know so’ 11ttle about9

Andrews: From the point of view of develovlng hardiness to a higher degree
than we have now, I think that such a’study would provide the necessary informa-
tion on which to plan a oreeclag program for winterhardiness, About the only
approach we have now is to cross verieties that we think might have different
genes for hardiness and to select for the end product. The suggested studies
would put breedlng on nore of a Dlanned basis than it is now. ‘

Hehn: There’are at 1eastfthreetma30r factors 1nvo;ved ‘in the loss of spring
stands. ' oo ' L o o

Schléhuber: Are we concerned more Wluh the v1olent or the mcre normal weather
hazards? I believe we need to work w1th1n the norral weather pattern. :

Schmidt: When we talk about normal or extrene, are we saylng that these are
entirely different? ' : i

Schlehnber' Our average QOQ&ltLOHS a*e uhe mean of the exiremes.

Livers: In the ceqtral portlcn ¢f our: reglon uhe extremes ocecur less frequently.
As one goes to the far north, winterhardiness is a. paramount problem. "~ In the
West drought is the principal problem. We are not so concerned with extremes

in the central area. We see variaticns in vield in the atsence of weather
extremes. We need to study some of the climatic factors that we may not even

be seriously considering today.
3. Nature of diseaee’and insedt‘resistance.e

Painter: Very high losses from winterkilling occurred during the time When
Turkey was the commonly grown wheat. Turkey has been replaced by varieties
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such as Tenmarq and Comanche, which are less W1nterhardy. Un the other hand,
Turkey was more susceptible to hessian fly than are Tenmarq and Comanche. I
am quite certain that many of the CE“lJ renorts of winter injury in Kansas
were not winter injury oudb prlnerL ly hessian fiy injury. We should consider
insects as ope of the factors of environment that should be studied in the
proposed laboratory.

I would like to point out that insects are extremely sensitive to some of
the ether factors., There will be new cultural practices recommended, and some
of these will affect insect populations. We think, for example, that summer
fallow reduces insect populations., Stubble mulch and strip cropping undoubtedly
have an effect. For these reasons, I believe that the entomologists and patho-
logists will be very rmuch interested in the proposed laboratory. .

Hehn: If we are going to increase the ability of plants to produce, we must
better tailor them to the climatic pattern., As plant breeders we will have
difficulty in effecting improvement unless we know what the climatic factors are.

B. Possible approaches to the study g£ genotype-~enviromment interaction responses.

L. Plan a series of nurseries over the region accompanied by detailed micro
and racro climate observations. This might enable us to detect and
evaluate those factors which are resnons;ble for differences in crop
variaticns from year to yezr,

2. Select a confired geographic area with wide climatic varlatlons. with
detailed instrumentation, this could yield as much infcormation as the
first approach and lead to the identification of the factors for further
detailed study.

3. Identify the primary response factors in controlled climate chambers.
Establish areas of 51milar climatic patterns in which to test labora-
tory findings.

Johnson: All three of these approaches would have value for the identification
and study of the genotype-environment interzction. How.ver, the first two
methods are largely an extension of an approach we are already using and would
eventually require the utilization of growth chambers for more detailed and
precise study. It seems to me that the third approach has considerable merit
over the first two, but all should be utilized,

Schlehuber: Does anvone here feel that the agronomist and physiologist have
enough informaticn cn micro climate to start studies in a @refully controlled
laboratory?

Hehn: Most of our observations have been extremely crude, and I doubt whether
‘the recorded data are going to be of any great value. %The cdata give a very
general picture, but nothing very specific.

We must fimst identify the forces that produce the differences in the per-
formance of genctyres within a very small area. Iven if we could identify these
climatic factors, it stiil would not &id us greatly in our selecticn program
unless we could grow many plants under these same conditjong,

Miller: Perhaps the biochemist could make a significant gontribution here.
We are studying the bicchemistry of hessian fly r951stance, Other character-
. igtics also could be studied, but fa01l¢tles are irsquently not g@equate. What
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we are doing in Kansas is not being done at many other places.. Soﬁe'work of
this nature is under way in Wisconsin and some in Germany. It seems incongruous
that more of this type of work is not being done. :

S BT B ) A

Hehﬁ; The identification of climatie factors that contribute to the perfor- RS
mance of a wheat variety is not sufficient. We must ascertain whether it is
possible to establish climatic pattern areas.. If we could reach the point where
winter, summer, and drought conditicns could be duplicated in the laboratory,
much time would be saved in our study of these factors, - Thus, far, there has
been little opportunity to study the plant during its entire life cycle.

c. &rggnizational nature‘of~a regiOnal climate-plant relationship laboratory .

1, Central laboratory ‘ L
Points in favor -- hconomy through sharlng of. equlpment, ete., and
coordination of effort,
Points against -~ Difficulty of staffing, drain on personnel of
' eXisting'institutions, standardization of think-
ing, lack of training of future research workers.
2. Central laboratory with sub-statlono or contacts with experinent
staticns. »
This approach would 1molement the ‘efforts of ex1st1ng staffs.-
It would serve to stimulate and support existing staffs. It .
would allow the use of already .available institutional equipment.
3. Dispersion of the laboratory throughout the region with a feasible
division of areas of research.,
This would facilitate correlated field studies: and would make good
use of existing staffs and facilities. In addition, it would aid
in the training of research workers. ‘ '

Reitz: I would like to comment on the subgect you have outlined so very well,
There seldom is just one way to do a thing. .If the establishment of a central
laboratory would cause the individual research as it is now organized and
carried on to dry up, it would be:a catastrophe.' We should reject the establish-
ment of a central laboratory if we think it would do this. There has developed
in ARS of the U.S.D.A. the phllosophy of ploneerlng research. Research in one
area is projected into new fields that are not now being investigated for lack
of funds,. personnel, etc. I think your idea of a central laboratory or central
labomatory with sub-stations falls under the pioneering research philosophy,.

This field of research is very deserving of attention and support.
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- QUALTTY |
de A; Shellenberger, Discussion Leader

‘Criteria of Good Quality Wheat from the Breeders' Standpoint

J. A, Shellenberger substituting for K. Finney

Quality means different things to different groups. From a farmer's
standpoint it could mean freedom from diseases and insects, good color, plump
grain, etc. To the grain merchant it could mean moisture content,.storing
ability, etc. Freedom from foreign matter, gcod test weight, high protein
labels might be among the processor's criteria of quality. Still other criteria
would be used by the consumer. As we attempt to appraise wheat from the stand-
point of the breeder, we must consider all of these groups. For example,
unless the wheat we recommend is acceptable to the farmer, he will not grow it.

Most of the wheat quality work has been handled in this region by the Hard
Winter Wheat Quality Laboratory. A good job has been done. The laboratory
makes every effort to process the material submitted and to give the wheat
breeders the information that will help them in their programs.

However, I believe that in the future the wheat breeders will need to take
into consideration some factors abovt which they are not. presently concerned.
For example, I do not believe that processors are going to be satisfied indefi-
nitely with the shape of the wheat kernel as it is now. I believe also that
breeders eventually will have to pay attention to the actual cell structure of
the wheat kernel. I cannot tell you when this may come about, but it may be
sooner than you think. :

Quality of wheat from the processor's point of view can be determined
only in relation to how it is to be used. The export picture may change drasti-
cally in the years ahead. While we do not need to market wheat comparble to -
that from Canada in order to maintain our market, we rust have greater uniformity
of our product than heretofore,

The implicaticns of recent developments in turbo-miliing were discussed
by John Meyer of Pillsbury Mills, Ir. lMeyer point out that air classification
or impact grinding at the present time supplements normal milling operaticns,
He discussed the range cf separations based on particle size that are possible
with the equipment, the protein characteristics of the various particle sizes,
the p0531b¢liuies for reconstituting the material tc obtain the desired types
of flours, and the 1mnllcau1uns cf these and other asnects of +the process for
the wheat industry. :

Mineral COHPODlulon of Gluten, tarch and Water-Soluble Fractiohs,
Of Wheat blour and its nelat;onsh;p to Flour Guality

R. K. Bequette, B. S, Miller, d. A. Johnson and W, G, Schrenk |

The influence of environment and variety on the total ash and elemental
composition of gluten, starch, and water-soluble fractions separated from .
forty hard red winter wheat flcurs and the relationships of these data to-
flour quality were investigated. Many of the samples contained protein with
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abnarmal quality due to adverse edv1ronmental condlt&ons durlng the growing season.
This was indicated by the abnormally low correlation coeff1c1ent of 40.54
between flour protein and Yoaf volume. :Locatlon was more important than
variety in determining flour ouallty and mineral: 00mm051t10n of the flour and
flour fractions. S :

Correlations: between adJusteduloaf volume and; mlneral contents calculated
as percent of the fradtion’ ash or between gluten quality score and the concen-
trations of ash or elements in-the;ash from the fractions.were of low order.
The best correlaticns were those oased on data which inveolved a consideration
of ash compositicn and total quantity of" the- fraction recovered -Correlations
between adjusted loaf volume-and between e;ementa&'comp051t10n of the three
flour fracticns indicated that the: ;adjusted loaf volume and the ash of the -
gluten were negatlvely correlated. ;- Phosphorus, potassium, iron, sodium,
manganese, and magneeldm but not calcrma conorlbuted ‘to this relatlonshlp.

Correlatlons between adJusted loaf volume and total ash of starch or
water-solubles were-non-significant. The. amounts of phosphprus, potassium,
manganese, and calcium in the starch and the amounts of phosphorus and potas-
sium in the water-sdlubles wers e€ach: correlated: significantly with adjusted
loaf volume. A1l except pnosphorus in the starcn and water-solubles were:
correlated positively, IR W , S :

Phosphorus, the major comnonent of gluten ash (35 h97), apparently was
the main element affecting gluten quality. : The high correlations of adjusted
loaf volume with either the.ash content of the gluten (-0.818), phosphorus
content of the gluten: (=08l ) s: ori:the amount of crude dry. gluten extracted
from the flour %—O 808),. suggested that any-of these:factors was more reliablé -
than flour protein or loaf volume, alone- for predlctlng the breadmaklng quality
of these flours. A correlation of +0.963 was obtained between the amounté of
ash and phosphorus in the gluten. It is postulated that the combination of
various elements, and phosphorus in particular, with the protein as it is
being formed in the kernel has an 1mportant bearlng on the quallty of the

resulting flour. -

aniityogg~1rfigatéd Whéat{

K. B. Porter

Wlnter wheat quallty characterlstlcs may be affected by 1rr1gation and -
fertilization practices. Irrlgatmon may rnfluence baklng characteristics a . o
great deal in years of near-normal or below-normal rainfall when low 1rr1gat10n‘
treatments limit the yield. - During years of above-normal rainfall there will
be less influence on baﬂlng characterlstlcs from 1rr1getion.

in 1956 and 1957, an 1rr1gatlon water management study on winter wheat .
was conducted at the Southwestern Great Plains Field Stetlon, Bushland, Texas.
The experiment consisted :of six irrigation treatments; each -having six ferti-
lizer treatments as subplots. = All treatments were reollcated four times.
Quality analyses were made on all 36 combinaticns of treatments. Concho wheat

was used botly yearse

The results indicate: that _baking score decreased as yields increased.
Baking score also increased with the straw-graln ratlo and decreased as more
wheat was produced for éach inch of water used. Nitrogen fertillzer increased
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protelns, but protein content affected baking quality only slightly. Correla-
tions and regression equaticns of these and other quality characteristics as
they were related to growth charqcterlstlcs were calculated.

It was concluded that a study of hew irrigaticn practices affect quality
may enable a farmer to improve the quallty characteristics of irrigated wheat
by varying his irrigaticn practice. This would be especially desirable when
premium prices are paid for good quality wheat. resent irrigation practices
are aimed primarily at higher yields of grain. When premium prices justify such
practice, irrigation for quality may become more important than quantity.

S. N. Vilm (Producers Grain Corporation Quaiity Laboratory, Amarillo, Texas)

We have received many samples of wheat in our laboratory, both pure and
mixed, and from most areas in the Southwest. The samples from irrigated wheat
consistently have given poor farinograph curves and have shown poor baking
quality. This has been true even for strong gluten varieties. This led us to
cocperative work with the experiment station at Fushland. From our tests on
the 1956 and 1957 irrigated and fertilized plots of Concho grown on the station,
we have concluded the fcllowing:

1. Irrigated wheat generally has heavier grain than dryland wheat. The
- protein is usually lower and the ash higher.

2. It mills well and has a fair cleanup with good proteln recovery.

3. The Farinograph curves show a lower hydration, mixing pesk and stability
with a higher H.T.I. than dryland wheat.

L. The absorption is alweys lower and the baking qualltles are poor,

5. The mixing time is short and fermentaticn has to be shortened consider-
ably to make a fair loaf of bread.

Quality of Hard Red Winter Wheats

K. ;1nney
(P;esented at the Wednesday morning session)

The term "quality" has been misused on many occasions and has led to
much confusicn. In talking about milling and baking quality, it is essential
that the class of wheat and the use to which it is to be put are defined, For
example, is it to be used for the baking of crackers, cookies, cake, or bread?
Hard red winter wheat is used aimost entirely for bread making. Therefore, we
define its milling and baking quality in terms of the properties that determine
its excellence for bread meking purposes.,

A variety of hard red winter wheat to be of good milling quality must
have normal sifting and bolting properties. If uhe wheat is too hard, more
time will be required to mill it with the result that the cost of the product
will be increased. If, on the other hand, the wheat is too soft, itsimilling
characteristics are such thet milling delays will occur and extra time will be
required. If a wheat variety meets these requirements and, in addition, gives
a normal yield of flour with normal ash content, it will almost always be
given a good milling rating. To say the wheat has "good" or "poor" milling
quality is not adequate. The specific milling characteristic.in which it is
inferior should be indicated. Poor milling quality may mean grain that is too
hard or too soft or it may mean low flour yield or ash content that istoo
high.
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Similarly, when we talk about: beklng quallty we shauld be specific. High'
water absorption, medium to- medlum-lono miking time, good loaf volume poten=-
tialities, and satlsfactory internsl crumb characteristics are specific crlterla:
of good overall baking quclltf. Wheats with medium to medium-long mixing time ¥
usually will have good ‘ndxing: toleérance, satlsractory dough—handllng propertles,?
and will remain stable during thé entire baklng process., To say that a flour
is of poor baking quality ‘tells nothlng of the specific characteristic or
characteéristics that make it so. In some instances "poor" quality may be -
concerned with the hardness of the grain or short ‘mixing time or perhaps low .
protein. If quality is not up to par because of low protein, why not state
that the proteln content is too: low rather than make a vague reference to
“"poor" baking quality. :

The term "quality" need not be confusing if we define it in ‘terms of
specific m1111ng and balcing charﬂcterlstlcs with reference to the end product.

Vilm: In our tests, we have not been-able to-get good flour«from irrigated
wheat. - U T i e :

Finney: Irrigated wheats generally will be lower in'protein’and, therefore,
may have poorer baking characteristics than dryland wheat,

Livers: Will dryland-produced wheat have a- longer mixing time than irrigated
wheat? o - = o - S

Finney: Not necessarily.
MISCELLANEGUS TOPLCS -

E. G, Heyne, Discussion Leader -

Use of Multiline VarietieE”br Varietal i"'l'ixtures

Heyne reported on a Kansas experlment 1nvolv1ng related Fh lines that
were leaf rust resistant as well as leaf rust suscentlble. Despite heavy:
leaf rust in 1$57, 81cn1flcqnt yleld dlfferences between the mlxtures and
component, lines were not demonstrated.

Schmidt discussed the 1n1t1atlon of multiline experiments in Nebraska in
1958.  Two different L-line composites are being tested at three locations in
the State, ‘together with the individual component lines and all possible
combinaticns of them. One of the composites involves related experimental
Nebraska strains, while the second contains regional strains,  Each composite
contains two winterhardy stralns and two strong. gluten tyoes. All of the
component strains have thé same anprox1mate maturity.

Schlehuter reported on work conducted in Okiahoma by Haymond Peck in which -
the reaction of four hard red winter wheat varisties in a cunposite was studied.
Yield superiority of the composite over the mean of the four varieties grown
separately could not be danonstrated at locations in western Cklahoma, Whereas
in central Oklahoma the composite yield was scmewhat superlcr ‘to the average

of the wvarieties.

A recently initiated multiline experiment with hard red winter wheat in
South Dakota was described by Dirks.
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Dwarf or Semiedwarf-Wheats

V. A. Johnson reported on Nebraska work with semi-dwarf wheats. The
objective of this work is to develop varieties better adapted to irrigation
than the currently grown dryland varieties. Several lines derived from 1948
crosses. of Seu Seun, Norin 16, and Norin 10 with Nebraska 60 x lMed.-Hope have
been yield tested under 1rr1gat1en and on dryland in the last three years.
Several have been con51stently superior to Pawnee, Nebred, and Cheyenne under
irrigation as well as- in dryland tests. They appear to have a yield potential
well above that of the currently grown varietiesg. ‘However, several have
lodged severely under high fertility and moisture. ‘Their plant height also
varies widely depending upon fertility and moisture’ avallablllty.

Question: What has been the herght of these seml-dwarfs under droughty
conditions?

Johnson: The shortest ones failed to exert fully the SleeS under severe
drought and have been as short as 10 inches.

Hehn: The semi~dwarfs we are testing in Montana have had a rather constant
height., I believe that we can select for constancy of helght under variable
conditions. : :

Schmidt: . We are crossing our Lekraska seml—dwarfs with RedChlef derlvatlves for
short and stiff straw.

I. M, Atkins: We are interested in the semi-dwarfs for the western part of.
Texas where forage is the main consideration. We don't know, however,. Whether
they will proche as much forage as the taller grOJlnc wheats.

Livers: We get considerable depression of height due, I believe,‘to high
light intensity. The dwarfs that we have grown frequently have attained a
height of only 8 inches -~ too short to harvest easily.

Johnson: We have underway in Nebraska a study to evaluate the varicus yield
components of the semi-dwarfs in relaticn to taller growing varieties in order
to learn what is responsible for the high yields of the semi-dwarfs.

Dr. Caldwell‘reported on work underway at Purdue ihVolving Norin 66 deriva-
tives, At harvest time this year they were the only strains in the nursery not
lodged by the excessively wet weather “rior to and during harvest.

Dr. Heyne dlscussed briefly the Work in progress in Kansas in whlch Norln 33
and Norin 10 are the pr1n01pal sources of short stature.
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Thursday A. .M.i.,» February 13
- GENETICS, CYTOGJNETLCb _LND IRKADTATIUN.

'”J. W chmidt, Dlscuss on Leader

Genetlcs of Proteln Quantlty and Quallty

Flnney reported on experlments over the reglon 1n whlch the soft red
winter wheat varieties Atlas 50 and Atlas 66 were: compared with Wichita and-
Comanche. The results~of these .studies: showed conclus1vely that these two
Atlas varieties were capable of - laylng down consxoerably greater amounts of -
protein than wichita and even as much as 2 percent more than Comanche. Because
of this information, these varletles have béen -included in-the breeding programs
in this region with the idea of producing wheats that would be 1nherently higher
in protein content.

Johnson p01nted outthat, whlle there was no- questlon about the graln of - the
Atlas wheat being higher in proteln content than the hard red winter wheats,
they often did ot outproduce the :hard red winter wheats in pounds of protein
per acre. This is due .to.:the fact:that they generally do not yield as many .
bushels of grain per acre. However, in a few instances where the Atlas wheats.
were equally as productive as the hard red winter wheats, they still produced.
grain with a higher protein content.: Experlments are. now underway-in- Nebraska
to study this relationship of grain yield to protein content, as well as to S
study the inheritance of levels of protein content, in crosses of the Atlas
wheats with Wichita and-Comanche. . Study is also. belng given to the:melatlon-'
ship of nitrogen availability in the.soil and proteln content of the grain
produced on soils of varying nitrogen levels: In ancther study individual -
plants of the parental Atlas 66, Wichita, and Comanche varieties and F plants
of Atlas 66.x Comanche and Atlas 66 x #ichita were analyzed for proteln :
content. 4 summary of the data oota;ned are shown below. ’ ~

Summary of the resuolts of orotein analfoes of seed from individual
parents and F,.pldnts grown in'a Space-planted block-at Lincoln,:
Nebraska, 15 53 (Planted Octcber 1 and 2 1956 harvested July lO,

1957.)
: , R :C.I. ors No;'of Mean @ . -3Standard: :
Variety 4 eross. splantsiprotein:Variance:error - of: C V.: Range
o somo, i - s o3 -(82) .4 a mean s
g « %. %

Atlas 66 12561 L8 . 20.8 - 1.8511 0.1964 6.5 18,1-25,3
Comanche © 11673 - L3 15.6 . 0.9626  0.1496 6.3 13.7-17.9
Wichita 11952 33 13.7 0.7069 O.146h 6.1 11.7-16.2
Atlas 66 x Comanche 5310 160  17.7  1.94Lk7 0.1102 7.9 1h.6-23.2
Atlas 66 x Comanche 538 151  17.5 1.6151  0.31126 7.9 14.4-22.0
8.6 13.7-20.1

Atlas 65 x wichita ~ 537 11  16.9 2.1126  1.3613

- In reply to a question, Finney stated that the samples studied had not
been sufficiently large to carry cut baking tests in order to determine what
the relationship was in Atlas 65 between protein content and loaf volume.
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Ausemus commentated that in some of their material they did not zet as
high a loaf volume, comparatively, for the higher protein content.

Rejtz stated that the itlas wheats grown in eastern States performed well
in baking tests and that the protein did not appear to be inferior.

M. Atkins described some of the Texas work with isogenic lines and. Suggested
that the technique might be valuable in a2 study of the relaulonshlp of proteln
content with baking quality.

Heyne reported that the F_, progeny test for quality evaluation had been
used effectively in Kansas and should be useful in other studiesof prbtein
quantity and quality. ‘

Morris reported that a project had just been initiated in Nebraska where
the inheritance of the dough handling properties of the Cheyenne wheat variety
will be studied. The study will be by means of substitution of chromosome
pairs from Cheyenne, a long mixing time variety, into Chinese Spring, a short
mixing time variety.

Reitz: How are you g01ng o get comparable results°

Schmidt: We are expect_ng some dlleCUlty in regards to certain substitution
lines being winter types. We have no idea of what magnitude some of the other
interactions may be, but we expect to learn about those from this study.

Schlehuber reported on Oklahoma work regarding attempts to obtain early
maturing varieties with strong gluten properties. C.I. 12406, Mqo-Oro x
Oro-Tenmarqg, is being used as the strong gluten parent in crosses with early
wheats such as Triumph. In the first attempts, the early maturlty of Trlumph
has not been recovered. Additional crcsses are being used in further studies,
c. I. 12406 is also bel 1g ‘used in crosses with the very weak gluten agroticums,

Gene Accurmlation for Quantitative Characters

Dirks reported that work has been underway in South Dakota for obtaining
greater winterhardiness in winter wheats. An attempt is being made to accumu-
late genes for winterhardiness from various sources by using many varieties in
the crosses and intercrosses. The germ plasm has not been restricted to very
winterhardy types alone, such as Minturki, but has included also such less
winterhardy varieties as Pawnee. These less winterhardy varieties may contain
factors for winterhardiness quite different from those of the most winterhardy
wheat and, therefore, contribute to an increase in winterhardiness. By making
these wide crosses and many intercrosses of surviving materials, it may be
possible to break existing linkages and obtain supericr recombinants. The
blggest problem is one of recognizing the pcotentially useful genotyres. An
environment must be set up that is favorable for the identification of the
best combinaticns. Of interest in this comnection is the winter barley winter-
hardiness work initiated by Dr. G. &, Wiebe and contimued at Nebraska, among
other places. UMNany crosses of diverse germ plasm representing possible differ-
ent sources of winterhardiness were made at Beltsville. lMany additional
crosses between good lines were mace at Lincoln by the late Charles Pulham,
and new combinaticns were obtained. Some of the better ones from this work
were grown at Brookings in 1¢56-57 and appear to represent new levels of
winterhardiness in winter barley.
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Ausemus: * I might say a few words on.the winterhardiness question, since I have
been at it for .30 years now. We started out in 1517 with Turkey x Odessa
crosses and we needed a lot of W1nternard1ness. The three most W1nterhardy
wheats we were able to obtain:-were liinhardi, Minturki, and Minter, We have ;e
been able to obtain derivatives of ‘cther crosses which are any more W1nte “
hardy than these. ‘

Andrews: In Canada we started a program.zbout 6 years ago and the limitations
soon became evident -~ that is, how to recognize the superior combinations.
The big problem is not how to comblne genes but how are-we going to recognize
them. One of our tests 1s ba=ed on:: the handllng and free21ng of seedlings.

D. Weibel: What is the pOSS’tlllty of using sore chemlcal tests to 1dent1fy
varying levels of W1nt°rhard1ness° f

Hehn: ' We are tryrng to: i&entlfy the ‘superior com01nat10ns by eXDOSlng them to
various stresses. We are.using dlfferent depths of seedlng and different dates
of seeding for this purpdse. '

Possible e of Selectlve Gametoclde 1n Wheat Research

Schmidt: A recent article anpearing in] Sclence dlscusses the use of a chemlcal"
on cotton that acts as a selective. gametoc1de causing male sterility. Has .
anyone tried it or is planning to‘try it -on wheat?- If workable, it would ;
facilitate some of the studies discussed today. It would be useful for obtain-
ing randomly matlng populatlons in wheat.

Briggle: This has come up on some of our dlscuSSIDnS at Beltsv1lle. There
are a lot of people working on dlfferent crops that are.interested in it.
The question there came up Whether scme - concentrated investigations could be
made by one group. S . » : S

Reitz: I feel that thls is someth ng worth tak1ng up. 1 would like to snggest‘
that we have someone stari on this:and report on it:in. the next wheat news-
letter =2 year from NoW, .

R, Weibel stated that some. work: in. thls area: had been planned at 1111n01s.,ﬁ
They were waltlng to try it on nheat and report their resultc* .as suggested.

Cytogenetlcs in Relatlon 1o Wi eat _aeuc101ds
A. Use of common Jheat aneanaovds.~‘

Snyder rev1ewed the cytologlcal behav1or of the wheat monosomics and nulli-
somics and related this to their usefulness in genetic analyses and,chromosame
transfer or substitution.  The presence of homoeolcgous-series in wheat indicates
that broad chemical functions are distributed over the whole chromosome comple=.
ment. This is reflectec in cupllcate, triplicate, or polymeric genic inheritance.
It is in this area that the wheat: aneuploxds have their greatest usefulness
because the genetic COHtleUoiOﬂ of “any spec1flc chromosone can-be accentuated
and deflned by aneuplold nethocs. o A «

Snyder stressed the 1mportance of the iollow1ng p01nts if aneup101d work

is to be carried or successfully:
©
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1. A constant genotype must be maintained for the variety being studied
both by the moncsomic methed and by chromcsome substitution. This
necessitates bagging of spikes to prevent outcrossing both in yariety:
being studied and in the cytogenetic .stocks.

2 Crltlcal cytological analyses must be made in every generatlon if any -

' ignificance is to pe attached to the results obtained. This requlres
the services of a trained cytologist.

3, Aneuploid transfers, and especially chromosome substitutions,- should
be made in duplicate so that if aberrations occur in one line another
will be available to carry forward. ‘

B. OStatus of development of aneuploid stocks of hard red winter wheat.

Andrews reported the monosomic set in Kharkof MC 22 has been nearly
completed by Dr. Jenkins at Wimnnipeg. Additional backcrosses need to be made
in two lines (chromosome XI and XIX).

Hehn reported that Montana is initiating a program of establishing the
monosomic series in Yogo wheat.

Heyne stated that the nearly complete monosomic set in Pawnee was lost
in the sumrer of 1957 when East Waters Hall burned at Kansas State College.
A partially completed set in Wichita wheat was lost also.

Morris reported that wWichita wheat monosomics were in various stages in
the backcross program and a new series in Cheyenne wheat was just being started
in Nebraska.

C. Chromosome substitution lines.

Andrews reported that substitution series had been completed and used for
the varieties Thatcher, Hope, and Timstein and that others were being developed
in Canada. Chinese Spring is the recipient variety.

Morris repcrted that in Nebraska the transference of Cheyenne winter
wheat chromosomes to Chinese Spring is in the initial stage. -

At Minnesota, Snyder is transferring lMarquis, Mida, and Kenya Farmer
chromoscmes to Chinese Spring. Snyder, also, reported that Sears has sub-
stituted Thatcher, Fope, Timstein, and Red Egyptian into Chinese Spring.

D. Summary of gene locations by chrcmosomes .

Morris presented information obtained from published data or from
personal correspondance relative to the rapidly accumulating knowledge of
chromosomal location of genétic characters in wheat. The data by chromosomes ¢
are as followss .

Locations of Genes for Wheat Characters by Chromosomes .
(Revised May, 195%) '

Chromosome 1

Plant height (3) by substitution lines,
Tillering (11) by milis {reduced tillering).
Lodging resistange (31 by suostitutlon iines.
Earliness (3) vy Euoutltutlon 1¢nes.'
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Chromoscme I (cont? d)

Yield (3) by substitution llnes.

Spike density (11) ky nullis (laxer smikes), (3) by substitution. lines.
‘Inhibition of stiff glumes (11) by. milis (stiffer glumes) and telos. ¢
Red or brown glumes (1l) by mullis (white glumes) and monos, (11) by telos.
Fertility (11) by nullis (low fertlllqy) and telos.

Kernel weight (3{ by substitution lines

Chromosome II

Plant height (11) by mullis (reduced helght)

Tillering (11) by nullis (reduced tillering).

Leaf size (11) by nullis (shorter, broader leaves)

Culm diameter (11) by nullis (larger culms).

Weak inhibiticn of solid culm (L) by aneuploids,

Lodging resistance (3) vy substitution lines. . .

Earliness (3) by substitution lines, (11) by nullis (delayed maturity) .
Spike density (3) by substitution lines,

Anther size (11) by mullis (larger anthers).

Yield (3) vy substitution 11nes. : _

Right arm '
Glume toughness (11) by nullis (thin, papery glumes), telos and isos.
Awn promotion (8) by mullis~ (awnxessj, (11) by telos and isos.
Normal synapsis (11) by nullis (asynaptic), telos and isos.
Female fertility (11) by nullis (female-SUerlle), telos and 1sos.

Left arm
“Normal internode length (11) by nullis (short internodes), telos and isos.
Non~reduplication of spikelets (1;) by nullis (redupllcated snlkelets),
telos and isos.

Chromosome IIT

Plant height (11) by nullis (reduced height),-telos and isos (left arm),
(3) by substitution lines.

Lodging resistance (3) by substitution lines.

Solid top internode of cuim by monos, (uarson, by correspondance).

Earliness (3) by substitution lines :

Yield (3) by substitution lines,

Neatby's virescent (11) by telos and isos (left arm).

Necrotic leaves (11) irradiation-induced, :

Leaf development (11) by nullis (ra*rower. shorter, stiffer leaves) and
telos (left arm),

Spike density (3) by substitution lines,

Normal spike length (11) by mullis (short spikes), telos and isos (left arm).

Awn expression (3) by substitution lines, interaction with genes on VIII
and X,

Normal synapsis (8) by mullis (reduced synapsis), (11) by telos and isos
(right arm}.

Seedling resistance to stem rust (1;) by substitution lines (complementary
gene on XIII),




Chromosome III (cont'd)

Adult stem rust resistance (Loegering ty correspondence) by monos
(McGinnis and Campbell, 1957 Wheat Wewsletter, Vol. IV, p. 7, by
permission - compilementary to genes on VIII and XIII).

Stripe rust resistance (Loegering by correspondence).

Brown necrosis susceptibility (Loegering by correspondence)

Leaf rust resistance (C. O. Johnston by correspondence)

Ohromosome Iv

Plant neight (11) by mllis (reduced helght).

Earliness (3) by substitution lines,

Ieaf width (11) by nullis (narrower leaves).

Culm thickness (11) by nullis (thinner culms).

Lodging resistance (3) by substitution lines.

Spike density (3) by substitution lines, o

Awn expression (3) by substitution lines, interaction w1th genes
on VIII and X.

Male fertility (11) by nullis (male-ster;le), telos and is0se

Kernel weight (3) by substitution lines.

Yield (3) by substitution lines,

Seed shape (11) by nullis (longer, shallower seeds),

Chromosome V

Plant helaht (ll) by nullis (reduced helghb), telos and isos (long arm),
Leaf width (11) by nullis (narrower leaves), telos and isos (long arm).
Culm thickness (11) by nullis (thinner culms), telos and isos (long arm).
So0lid lower internodes of culm by monos (Larson, by correspordence%
Earliness (11) by nullis (later maturing), (3) by substitution llnes.
Lodging resistance (3) by substitution lines,
Spike density (3) by substitution lines,
‘Spike size (11) by nullis (smaller splxes), telos and isos (long arm),
Glume size (11) by mullis (smaller glumes), telos and isos (long amm).
Male fertility (11) by nuilis (ﬂaleasterrle) ‘telos and isos (long arm).
Kernel weight (3) by substitution lines.
Yield (3) by substitution lines,
Protein cortent (2) Ty substltutlon lines. o
Normal synapsn' (Ukamota, Wheat Information Service No. 5, p. 6, by
permission by pe:teo101a hybrids, )
Chromosame VI : o

Plant height (11) by mullis (reduced height).

Tillering (i1) by mullis (reduced tillering).

Leaf wic¢th (11) by nullis (narrower leaves).

Culm thickness (11) by nullis (thimer calms;.

Earliness (3) by substitution lines,

Lodging resistznce (3) by substitution lines,

Spike density 3) by substitution lines,

Spike length (11) by nullis (shorter spikes).

Outer glume development (11) by mullis (narrow, spreadlng outer glumes).
Kernel weight (3) by substitution lines,

Vield (3) by substitution lines,

Male fertility (11) by muliis (low male fertility), telos and 1sos.
Seedling stem rust resistance (13) by substitution lines. ,
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Chromosome VII

Plant height (11) by pullis (slightly reduced helght) (3) by substltu- .
tion lines, . s
Leaf width (11) by nullls (narrower leaves) :
Earliness(3’) by substitution linesy .=~ - o . : .
Lodging resistance (3) by substitution llnes.'ﬁ S -
Spike density (3) by substitution lines, - - - :
Spike length (11) by mullis (shorter spikes)e . ' _— 4
Yield (3) by substitution lines.,
Leaf rust resistance (C. O, Johnston by correspondence).
Protein content (3) by substltutlon 11nes. o

Chromosome VIIT

Plant height (11) by nullls (reduced helght), (3) by substitutlon lines,
Leaf width (11) by nullis (narrower leaves). - S .
Culm thickness (11) ‘by nullis: (thlnner culms)

Solid culm (L) by aneuploidse. = -

Tillering (11) by muliis- (1ncreased tlllerlng)
" Earliness (11) by nullis (delayed’ maturlty)“‘(B) by substltution lines.
' Lodging resistance (3) by substitution lines, .. . .

Spike length (11) by muiilis (shorter spikes).

Spike density (3) by substitution lines. =~

Avm inhibition (7) by monos, (k) by monos .,

Hooded awns (8) by nullis (longer, straighter awns). S

Male fertility (11) by nullis: mele-sterile), telos and isos. '

" Yield (3) by subs titution 11nes.' '

- Seedling stem rust res1stance (13) bW substltutlon 11nes. ~
Adult stem rust- reslstance by Monos - (McGlnnls and Camprell, 1957 -

Wheat' Newsletter, Vol, IV, Pe 7, by: permlsswon complementary to
genes on IIT and XIII). ..~ ,
Stripe rust resistance (Loegerlng by correspondence)

Chromosome X

Plant height (3) by substitution lines. - .- : '

Solid lower interncdes of culm by monos. (Larson, by correspondence).

Lodging -resistance (3) by substitution lines. -

Earliness (8) and (11) by mullis (delayed maturlty) (3) by\substltu-
tion lines, :

‘Male fertility (11) by mullis (male-sterlle)

Yield (3) by substitution lines.

Protein content (3) by substitution lines.

Hairy node (6) by linkage studies,

Hairy leaf (6) by linkage studres.

Lon arn
Teaf width (11) by nullis (narrower leaves) and telos.
Culm thickness (11) by nullis (thinner culms) and telos. ,
Rikgacent nodes (8) by nLlllS (non-pubescent nodes), (ll) by telos

and iscs.
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Chromosome IX (cont'd)

Speltoid suppression and squareheadedness (8) by nullis (spelt01d
and non-squareheaded), - (11) by telos and isos,

Awn inhibition (7) by monos, (1L) by monos, (11) by telos and isos,

Spr1ng §rowth habit (14) b* menos , (ll) hy telos and isos (dupllcate
genes

Ghromosome=X

Suppression of .leaf necrosis (11) by mllis (necrotlc leaves), telos and
isos (right arm).

Leaf width (11) by nullis (narrower leaves).

Culm thickness (11) by nullis (thinner culms).

Barliness (3) by substitution lines,

Normal outer glumes (11) by nullis (narrow, spreadlng outer  glumes),
telos and isos (left arm

Awn inhibition (7) by monos, (1) by monos, (11) by telos and isos
eft arm).

Spike density (3) by substltutlon lines.

Suppression of pistillody (11) by muilis (01st1110dy) telos and isos
(rlght arm).

Kernel weight (3) by substitution lines.

Yield (3) hy substitution lines,

Seedling leaf rust resistance (2) by monos. (complementary genes).

Mature leaf rust resistance (1),

Stem rust resistance (2 linked oomvlemen tary génes) (12) by nullis,
(13) by substitution lines.

Chromosome XTI

Plant height (3) by SUbStltUblon llhes.

Spike density (3) by substitution lines.

Suppression of pistillody (11) by mullis (pistillody), telos and isos.
Red coleoptile (11).

Mildew resistance (11). :

Seedling stem rust resistance (13) by substltution lines,

Chromosome XIT

Plant height (11) by nullis. (reduced helght) (3) by substitution lines.

Leaf development (11) by nullis (narrower, shorter, stiffer leaves).

Earliness (3) by substitution lines.

Lodging resistance (3) by substitution lines,

Spike density (3) by substitution lines.,

Spike length (11) by nullis (shorter spikes),

Awn expression (2) by monos, (3) by substitution lines (1nteractlon with

 genes on VIII and X).

Fertility (11) by nbilis (Low fertility) and telos. -

Yield (3) by substitution.lines.

Seed lethality in combination with Neatby's virescent on III (Sears,
Wheat Information Service #6, p. 1 by permission).
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Chromosome XIII

Plant height (11)- by millis (reduced height),

Tillering (11) by nullis-(reduced tllrerlng). _ : - L

Leaf development (11) by nulijs (shorter, narrower leaves) R

Solid culm inhibition (L) by éneuploids. .~ = : S

Spring growth habit (3) by substitution lines.

Lodging resistance (3) by substitution lines,

Earliness (11) by mllis (delayed maturity).

Basal spikelet development (11) by nullls (basal splkelets poorly
developed).

Glume develooment (11) by nurlls (thin, papery glumes).,

Seedling stem rust resistance. (13) by substitution, 11nes.,
(complementary gene on II)s o '

Adult stem rust resistance by monos (MoGlnnls and Campbell, 1957
wWheat Newsletter, Vol. IV, p. Ts by perm1SS1on - complementary to
genes on I1II and VIII), . s

nght arm’
" Normal . =p1ke-1nternode length (ll) by telos and 1sos.
Awn promotion (11) by millis: (awnless), telos and isos, . .
Female fertility. (11§ by nullls (female-sterlle), telos and isos, -

Chromosome LIV

* Plant height (11) by mllis (reduced helght)
Leaf width (11):by:mullis (narrower-leaves),. .:
Culm thickness (11) by nullis (thinner culms)s .
Spike length (11) by nullis (shorter spikes).
Pubescent glumes (10) by nullis (non~pubescent glumes).
Fertility %11) by nullis (low fertility).
Leaf rust resistance (Feyne hy correspondence)

Chromosome. XV

Plant height (11) by nullis (reduced helght).

Leaf width (11) by rullis (narrower leaves).~r;;,

Culm thickness (11) by nullis”(thinner culms).

Earliness (3) by substitution lines. .

Spike length (11) by mullis (shorter spikes).

Male fertilivy (11) by nullis: (male-sterlle)

Protein content- (3/ by substitution lines. . -

Stem rust resistance (one.of - 2 genes) (Loegering by correspondence).

PR

Chromosome XVI

Leaf development. (ll) by ‘mullis (narrower, shorter, stlffer leaves).~
Tillering (11) by nullis (reduced tillering). ...
Root developrent (11) by nmullis (reduced root development)
Earliness (11) by nullis (delayed maturity).:

Lodging resistance (3) by substitutiorn liness -

Culm and spike develooment (11) by nullls (tW1sted culm and splke)
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Chromosome XVI (cont'd)

Solid top internode of culm by monos (Larson, by correspondence).

Spike density (3) by substitution lines.

Spike length (11) by nullis (shorter spikes) and telos (left arm)\

Sphaerococcum characters (8) by numliis, (9) by moncs.

Fertility (11) by mullis (low fertility), ~

Kernel weight (3) by substitution lines.

Yield (3) by substitution lires.

Protein content (3) by substitution lines.

Modification of bunt resistance (11) by monos.

Seed lethality or lowered viability in combination with Neatby'
virescent on III (Sears, Wheat Tnformatn.cn Service No, 6, p. 1,
by permission).

Right arm
Plant height (3) by substitution lines, (11) by rullis (reduced
helght) and telos.
Avm inhibition (11) by nullis (1onger awns), telos and isos, (2)
by monos,
Red seeds (8) bJ nullis (whlte seeds) (ll) by telos and isos.

Chromosome XVII

Plant height (11) by nullis (reduced height)..

Tillering (11) by nullis (reduced tillering).

Procumbent tillering (5) by pentaploid hybrid offsprlng.

Leaf width (11) by mullis (narrower leaves),

Culm thickness (11) by mullis (thinner culms).

Awvn suppression by monos (HCulnnls and Campbell, 1957 Wheat Newsletter,
Vol, IV, p. 7, by permission - complementary to gene on IX).

Earliness (3) by substitution lines,

Spike length (11) by rullis (shorter spikes), :

Fertility (11) by mllis (low fertility), telos and 15084

Yield (3) by substitution ilines.

Seedling stem rust resistance (13) by substitution llnes.

Chromosome XVIII

Leaf width (11) by nullis (rarrower leaves).

Culm thickness (11) by nullis (thinner culms).

Solid lower interncdes of culm by monos. (Larson, by correspondence)

Tillering (11) by nullis (reduced tillering).

Spring growth habit (3) by substituulon lines.

Earliness (3) by substitution lines, (11) by mullis (delayed maturity)
and mcnos,

Spike size (11) by nulliis (smaller spikes).

Glume size (11) oy nullls (sma;ler glumes). E

Male fertiiity (l‘) by nullis (male-sterile

Seed size (11) by nuLT*s (sma;ler seeds).,

Yield (3) vy substitution lines,
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Chromosome XIX

' Plant height (11) by nullis” (f"educed ‘height,
Leaf width (11) by nullis (narrower leaves): ‘
Culm thickness (11) by hullis: (tm.nner i:ulms)-.'
So0lid culm inhibition (L) by aneu9101ds. £
Earliness (3) by substitution Iines, :
Lodging resistance (3) by subsmwtutlon 11nes. 4 '

Outer glgme development (11) by nullis (narrower, more spreadlng outer

glumes ¥
Spike density (3) by substatutlon 11nes,

" offspring, - :
Kernel weight (3) by substltutlon 11nes,

Yield (3) by substitution lines, - ‘
Seedling stem rust immunity (13) by substltutlen llnes.

Wy

’(S) by pentap101d hybrid

Chromosome AX

Plant helght (ll) by nullls (reduced helght).

Tillering (11) by nuliis (reduced tlllerrng,.f>

So0lid culm 1nh1b1tlon (h) by aneuploids,’ (S) by pentap101d hybrld
" offsprin

Earliness %3) by substltutlon 11nes..

Lodging resistance (3) by substitition llnes.

Compactum or club spike (1) by monos. EE

Spike density (3) by ‘substitution lines, - -
Spike-internode length (11) by telos'and isos (left arm),.
Glume development (11) by rullis (thin, papery glumes).
Stem rust res1stance (2 aomlnant geness (15) by Monos,

Right arm - ‘
Suppreo51on of splkelet redunrlcatlon (11) by nullls (splkelet
reduplication), telos and:isos," -
Awn development: (8) by nullis. (awnless) (ll) by telos and isos.
Female fertll*ty (11) [ nullls (female sterlle), telos and 1sos.

Chromosome XXI

Plant height (11) by mllis. (reduﬁed helght)

Leaf wicth (11) by nullis (narrower leaves). =

Sclid culm inhibition: (L) by aneuploids, -

Earliness (3) by substitution®lines. e

Lodging resistance (3) by substltuulon lines,

Spike density (3) by substitution lines - '

Spike 1ength (11) by nuliis (shorter spikes).

Awn expression (2) by moncs, (3} by substltutlon lines (1nteraction -
with genes on VIII and X.) . . :

Ylela (3) vy subszluutlon lrnes. e




(1)
(2)
(3)

(L)

(5)

(6)
(1)
(8)
(9)
(10)
(11)
(12)

(23)

(L)

(15)
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Irradiation Effeg“ on. the honosomlc Serles

The work done by Mr. Tsunewaki at Manhattan was reviewed by Heyne. ‘$eeﬂ :
of the Chinese mondsomics were irradiatéd with lSOO P units of: X-ray. . L
material was then studied from: eermlnatﬁon through maturlty. Some of ‘the!:
results obtalned were as follows. -

Mono. XIII haa greatly reduced gernlnatlon. -
Monos. III and XVI were affected in early developmental phases. ~
Monos. VIII and XV had depressed numbers of tlllers.,- '

Qytogenetlcs of wheat-rye hybrlds

Sebesta reported on his stud; -of tre Cornell rust—re81stant wheat-rye
strain., Resistance is assumed to have come from the rye parent. The resis-
tant lines have Ll chromosomes,‘a resistance is depéndent on the presence.
of the extra pair of chromosomes or' teles. It- may bg-possible totransfer
the resistance from the telo to a wheat chromosome by 1rrad1at10n.

REPORT OF THE COMHITTEE ON WHEAT NOWEVCLATURE AND SYMBOLS
E G Heyne

The commlttee on. wheat nomenclature and gene symbols appointed by the
Crops Section of the American 8001etj of “hgronomy and consisting of E. G.
Heyne, L. P. Reitz, J. W, Schmidt, E. R. Ausemus, I. M. 'Atkins, and R, J,
Metzger presented the fOIIOW1ng statement and resolutlons to the. conference.

A committee was app01nted 01 Dnlted Dtates and Ganadlan wheat research
workers by the American Society of Agronomy to develop a''uniform standardlzed
system of nomenclature and symbols for genetic factors" in wheat. (Amer, Soc.
Agron. Jour. 3L:115h. 15L2). A summary of genetic studies in hexaploid and
tetraploid wheats with reoomrended symbols was. prepared and publlshed in the
Amer. Soc. -of Agron. Jour. 38: 1082~1099. - 1946,  This commlttee was dlsbanded
in 1952,

Four people, twc from Canada, Rub[ Lerson and B, C Jenklns, and 4o from
the United States, E. R, Sears and E. G, Heyne, were asked by a group of the
wheat research workers to sérve ag d committee tocontinue this activity as
an independent unlt W1thout furth, ponsorsliip -of the American Society of
Agronomy. . o ' -

In 1953, the Jabanese at10nal Commlttee of Genetlcs recommended a new
set of symbols for wheat characters 1n'wh1ch~tbeJ'fo1Iowed closely the rules
set up by the International Genetics Congress pertaining to designation of
genetic symbols. In general, there is ‘agreenmernit - with the suggestiors published '
in the Amer. Soc. of Afron. Jour. in 19li6 and the Japanese system of 1953,
The major difference is that the Japanese system attempts to set up the
variety Triti¢um vulgare Vill, graecum Korn as the "so-called" wilt type,
that is, the characters -of this variety would be designated by + and the
symbols be designated on an adjective-noun ba51s instead of merely the noun.
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In 1954, a conmittee was appointed by the International Union of Biological
Sciences held in Zurich to meke recommendations for the standardization of
symbols and adoption of common rules for their use with all biological organisms,
which will make a report at the 10th Internation Genetics Congress in August,
1958, A motion was made and adopted at the last meeti ing of the Crops Section
of the Amer. Soc., of Agron. at Atlanta to reorganize a committee on nomencla-
ture and gene symbols for wheat. This committee has met and presents the
following resolutions for your consiceration:

We resolve that the Hard Red W1nuer Wheat Conference held at Stlllwater,
Okla., Feb., 11-13, 1956, go on record as favoring the adoption of the adjective=-
noun approach for establishing geneti€ symbols for genetic characters of wheat
not yet publishéd and that no "wild" type Triticum be recognized and that (this)
viewpoint be presented at the 10th International Genetic Congress at Montreal,
We further resolve that wheat research workers follow the international agree-
ment on nomenclature as established by the International Genetics Congress.
Fyrthermore, we recommend that an up-to-date published. list of wheat genetic
characters and symbols be prepared.

We resolve that the Hard Red Winter Conference held in Stillwater, Okla,,
Feb. 11-13, 1953, favor the immediate initiation of a.plan to collect and
maintain genetic stocks of wheat by encouraging or designating certain indivi-
duals at various locations to accept the responsibility for certain characters
(smat genes, stem rust genes, aneunloid stocks, etc.); that the other organized
wheat groups in the United States be invited to join with this group and to
encourage workers.on wheat geneiic problems to ccoperate on this project; that
the maintenance of genetic stociks be worked out cooperatively with the
Canadian wheat research workers; and that the committee of the Crops Science
Society of Aperica on Genetic Homenclature of Wheat act as a temporary committee
to initiate these objectives, '

We resolve that a National whest Improvement Committee be organized to
coordinate the over-all activities of the four designated wheat regions. The
committee would be made up of two members from each of these four regions with
the head of the Wheat Section of the USDA automatically a member and the secre-
tary of the group. We suggest the representatives from each of the regions be
the secretary and chairman of the respective regional committees. A national
committee so constituted would appoint such committees as might be needed to
carry out effectively the needs of the national wheat program, such as genetic
nomenclature and maintenance of genetic stocks, and preparation and publication
of the Wheat Newsletter.

The resolutions were unanimously adopted by the conference and the secre-
tary was instructed to transmit them tc the proper people in the other wheat
regions, :
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REPORT OF THE REbOL’J'I’ZﬁONS eommw&;

We, the partlcipants ifi the 1958 Hard Red.Wlnter'Wheaﬁ Conference, hsrebyx
resolve that - : v .

_ SINCE the successful completlon of this conference has in a 1arge measuire -
been the result of the services and plannlng performed by the staff- of the
' Oklahoma State Un1Vers+ty, part;cularly members of the small graln section
of thls 1nst1tut10n m S SIS .
‘We wish to express our: alnéere gratltﬁde f‘ he fac111t1es and services
which have contributed in numerous ways to the su5Cess of thls conference and
to our own personal convenlence‘ .

We also wish: to expfeﬁs our appreciétecn rcr the banquet and the per1ods
of relaxation provided by the Oklahoma Wheat Hesearch Foundation; for the ’
Smoker provided by the Oﬁlahoma Crop ImproVementnAssoclatlon and for other
support they have given this conference. We gre. 'indebted to the Nebraska .-
Crop Improvement Association for the stenographlc service they- prOV1ded.

We gratefully acknowledge thls support. o :

We hereby also direct thet the Secretarv be instruc ted to eknress our
appreciation by letter. to the aﬁcroprlate leaders of the. organizations mentioned
and that these Resoluticns shculd become a part of the offlclal records of
this conference. ‘ .

‘KehnetﬂfB.-Pcrter'
- Reginald H, Painter

&
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