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FOREWORD

The Tenth Hard Red Winter Wheat Workers Conference was held at the
Colorado State University Student Center, Fort Collins, Colorado,
February 8-10, 1965. The conference, sponsored by the Hard Red Winter
Wheat Improvement Committee, was attended by 68 state and federal
workers from 15 states.

Abstracts or full texts of presentations are contained in this
report. The many ideas and comments expressed during discussion periods
are not included so the report of the conference is not a complete one.

The Hard Red Winter Wheat Improvement Committee met in a % day
session on the morning of February 8 prior to the conference opening.
A. M. Schlehuber was re-elected chairmen of the committee. The National
Wheat Improvement Committee, composed of representatives of the four
wheat regions and the USDA Wheat Investigations Leader, also met during
the conference.

Appreciation is expressed to E. G. Heyne, B. C. Curtis, K. F. Finney,
and H. C. Young, Jr. for organization of this successful and stimulating
vorkers conference. A word of thanks also is expressed to A. M. Schlehuber,
Chairman of the Hard Red Winter Wheat Regional Committee for his continued
enthusiastic leadership and many contributions to the regional program.

V. A. Johnson
Regional Wheat Improvement Leader
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INTRODUCTION e

oderii Farmers, tagronomistsy and.all; other: agriculturistg‘mll soon be
confronted.with the greatest. challenge tl:la:l:r elvilized : Ean. will, ever ‘bave
toiface: . The problem will be. to: provide food for a. wor;l.d popule. 1on
that:contipues to:grow at an accelerated rate.‘ Civilized man. now depend.s
almost entirely on agriculture for his food. supply. Hunger is’ the No.
world problem in the years ahead. Unless population is controlled, =
starvation will take over ag 8 partial solution of the: problem_d(Brown, 1963).

. y s
into . Communism, or lthe Communig. World may breed itself out of Qommunism.
Agriculture.is:the key., The.side-that. eats :Longer Will.] have theh more
practical:social’ system, .. That side may. set the.social. pattern for the
rest. of the: werld. 'I‘he entire Commu.nist world is now in & 4 it food
position: , AR PR T .

FM/IINE CONDITIONS

Footl shortages during or after World War ]'I caused famines ..or threats
of famine:'that shocked many. Americans. e it S .

Py

Fast Bengsel Famine

About 2 million people of India starved to death in East Bengal in
. 1943..” When, the:Japanese Army-threstened to .invade East. Bengal during
World Wer. IT,. the: merchants. sold -most of. the rice 0T, pther cereals out
of the Province to avoid confiscation. When responsible British officials
learned of the food shortage, it was too late to import food before famine
occurred. One observer was George McKelvie who, Was in East Bengal at the
time building airfields as well as other war pro,j“ects. He-states:
While:the famine raged, I-employed. (and fed) more than.100,0Q0, 1sborers
o (abd’ theim.dependents) on war works, in Bengal ‘alone. ',',., Before World War II,
he ‘also wrote:the :Central Provj.nces fScarc:i,t;y Manual. . for the Government
of India o fa.mine relief © o L

U
AN ¥

Threat of_Fam:,ne in Occupied Japu M‘
A typhoon hl't southern J’apa.n on Septembe:t‘ ~9r ,

American Qceupation began..-It :destroyed- 25, percent of the r1ce crop.

An early estimate indlcated that 5-10 mil,lion Japanese people might

ENC I .i..;. D N

_/ Instlgated B TWhy Hunger-is 6o, ‘be ithe World's No. 1. Problemy “'”“ U.: 8.
- News ‘@nd: Wordd - Report, Ja.nue.ry 6 1.96’-}, pages 2&- l- (mclus;:ve). :
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starve to death unless 2, 600 000 metrie tons of food. (rice equivalents)
were imported before June 30, 1946. TFamine was averted by the Occupation
through food imports, a.lthough some people without ration cards did die
of starvation. _

China Fam:.ne

"An estimated 5 to T million Chinese’ people starved to death during
the spring of "1946: Starvation occurréd in Honan; Hunan, Kwangsi,
Kwantung, and Hopeh  provinces. “A-U. 8. Food Mission was sent to Chins
to observe famine conditionsi One pertinent pare.graph of the report_/
Coon Kwangsi Province follows. '

' "Famine kills slowly. The famine ie not to be discovered in
emaciated people dying in the streets. Most districts do not
report in ‘their vital statisties 'so many persons died from
" hunger.-' Living on’ unnatural foods lets the life ebb out. slowly,
‘reveals itself in lack of energy, and:in other diseases. . A
village population disa.ppears, the village is uninhabited. 'I‘hey
have died!" Yet they aré not reported as having died-of hunger.: -
There are no specific figures, but there have been reports of -
deaths and of suicides and of the abandonment of children,
from all over the Province. After a month and a half to two
months of improper eating the people die of disease.: The next -

~ few weeks will bring that critical time limit to most of the
two million now in need, and we @ére entering the time of the
year when the pestilences come, Wwith cholera already reported
from many places in the South".

"IRENDS IN WORLD POPULATION

' World population startei its ‘Tun-gWay course about 1650 A.D. , When
'modern science destroyed the equili'brium between births and deaths.

Malthus ian Doetrine

The problem of sufficient food for a population thet continues. to
increase in a: world of lim ~landarea was raised by Thomas R. Malthus
in 1798. ' He argued that man-could increase his subsistence only in
arithmetic progression, whereas, his numbers tended to increase in -
geometric progression, i.e., by the compound-interest law. Acre yields
might be doubled once or even twice, but there is a limit beyond which
increases are impossible. -Malthus asserted that the history of mankind
‘demonstrated that population always tends toward the limit set by
subsistence. The population is contained within that limit by the
operation of checks such ‘as war, famine, pestilence, and:premature
mortality (Malthus, 1798):. The Malthusian doctrine is now .operative.
in some over-popula.ted countries in East Asia.

2/ Copy of U.S. Food Mission to Chbina report dated May: 19, 1946,
- furnished by Dr. David H. Bau, Center for Chinese Studies, U. of
Michigan, 319 Braun Court, Ann Arbor, Michigan.
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Population Growth it

:Thereis comsiderable.guesswork in ecarly world population estime.tes.
Man A58 relatively.rare qneaturq,. 500 . millfo eﬁfs p.gd" "Tﬁé”ﬁﬁman )
p@pu;kg,bmgat -the. begi;npmg of. t.hg Chrlst;aq era. hasa')veén ‘ebtimited’ 8
about. esokgzillmonL(Eeopl,q(,_.,(_Cook, 2) . ,The ? gi'ega‘iie Vo;*ld ﬁuﬁﬂdéidn
reaghed+500 millign about Jc 150 A. Dw,ﬁgr d.ou gﬁe populdtion at the .
-i8tark of; the. Ghris};:_l,an, re... 1t ‘doubl Ted aga N ,000 millib);; in® @oa
years,oxby- 1850, Thek w&»e a}'-,iczn,s‘ eg%?.Ta e of“thé wor:l.?lfs oputeat 16
100 years later in 1950 ves 2, %08 miltion" pecple- (Beﬁnett‘
popula.tion in la.te 1961+ reached. 3,300 million people. ™" o

i R FET BENY fa ndyons 8

Modern psppn}atian ‘;.a;endsv‘s ggnq fronxn thgsl‘]%h éﬁtqrf, the' $eriod vhen
the feundalx,ions of pogem,science ,‘W‘erg» §;a.§;1fhea:ﬁ de., th}a Reﬁha}psance.
Until 165@ Ang-r thp rate, ioﬁ inc‘réase e Y

% ige thé ﬁtﬁﬂ)ei' of ‘bii“bhs"‘énly

u”f’

-*slightly exegeﬁed the number of deakths .33, in "1;1
5 AsDsy 814, the: population q.ncrggse bgﬂgnaye > than ¥ ~AfY
date;. there Ves: 8%, UPSUrge 8L, an. ac cgl@x@ted ra%"e ‘Beéa‘tis"e mén: has -
drasticelly. sltered the. ‘balance between ‘bgrth‘g;‘é @ Aehiths.” “i‘he WOi-ld

ot population more:. tha,n quadruplsg dui‘ipg the 3 Lrom

1. A:Ds - It ingreased by 20 percent dur;l.pg,,the 9 s or’ 'by‘" 500 m:lllion
people , the estimated world po;u.latian ﬁl 5,65’0 A D Po;pulation of "thé

United States bas also contributed to this'growth, With s partictlaity

- rapid rate of increase, in, recent. ygg,;’g ot The pppulation of this country

reached 190, miliion pegple during 196 j,(‘f <, 4 62“‘ 1963) With the
- &ccelorated. rates of. grq@th,,ppw- a,pp;arenﬁ‘ 1t 1§ asy,to xm&ersﬁand ‘che
G 4F alarm oi' manm co,:hamyoraxy Malth_ j5ian Cﬁé ‘ﬁ 51¥

visan T jl;;-. exces;irpf ,p:inthg" over de"a riiines'‘the ‘Epeed et sihdeh

wo,,_g.d, popqlation BTOWS,, ¢ _;Bj.;g;bh ra{'ées j.n '%Ké} ‘vidﬁfd a8 i whole »’ha*ver“pressed
- boward 40 to 50 pex. thousand popt %,,_ ::“-5 perc*ent) PEY year. F High

.z hixth reteg have. prev,a:&,led} until re 7o

8" credivlevdvidénce
of a decline in birth rate only gince K. D, ““f'fr“a “Few {Hdws trieTized
countries~-all Europe, Soviet Russf’a , ﬁniﬁé’d StAES, Yanddd! tempsrkte
South America, Japen, and Australia, (Cook, 1962). High birth rates are
now typical in under-developed countries of the world (@ennett ) 198 h)
The world :growth rate from 1950 to 1961 averaged 1. Bmp’é‘ncent per.year,

a2 The -average Hoxld dizth rate is now 36. er l OO% populatlon per, year s
whereas the --@eai}lg,p'qa,te s ouly, 18 ‘(‘c ,

R e

e Ll b s o

-..,“Hé.gh ianmal,deaiﬂwgates appea.r " o expldi é“gl : gro

prior o 1650 Ay Doy Morfality vag. ,hﬁ,gh axggng g:;xfgﬂ’ts . *cﬁffﬁdre:r, ‘and =

“youths. - Fhege ;deaths weve, cau(seq.,,,, fﬁ % %?: id?é ¥ fa’miné and

Waxge; In learly chimes 1.6, 40,8 chi,‘l,gzx‘en, per wqma,n wer ;‘nteceséary ~£0 m)a.in-

LyAmin dyman murbers. Ad.yance;s mMleﬁ%e Qf‘“nigé;{cii g il é
senitation beve eontributed to markedly Tower desth ritds
AuDoy particularly during the. pest 190 “rg.,. e oda.y in the 140 ”)strial
countries of the West,. CRlY. 8. fraatm rex 2 éhll’l.d{en er woxﬁain’ (2 27)
Bre: requimd tpremaa.r;ta;ip a,‘_, %ula.tion ()C.*oo,}; » 5%%
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' f“surface of the" earf;h

Future Population Pro'bl_em B R G

2., 9%
Thig es?im
8- concurrent decliné in” dé
will probably. reach 3 mil
now (Cook, 1959a)}f, .

Continued . population growth a’p this ra.t.e would. soon blanket +the

Vmodified by modern me
", (Cook, 1962) ;

rate, ca.nnot 2.1 D, eo»e,
approximate 'bhe d.eath., by

11 ve reduced to 'l',he I o
opul “'Gion adjuétere.i These' ad,jﬁsters

_.extent. by the. concurrent s,g.jc"ead of modern med
.“.;sequently, the food pe et;g ] ' "has' e

Part of the world popuiitisn i
well as qualitatively.’ ‘The “FAG* scale of calorié’ réqu'lrements provides
a.besis on whicljz hunger or malnutrition can be a praised. The reference
: f.- 4 b

fp;oped countries , were- found 3¢ everage 2150
calories per ‘head pér “day. “Group II, or developed“fcotmtries, averaged
3050 calories per heoad per day (Anonymous, 1962).
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e Ceree,l grains aré-& Suitablescommon: rdenominatormfor ‘foed production,
consumptien 3 ‘End” ragey “On . a- calor:l.e ‘basiajscereals account ~fpx3, 53:percent
5P himan  ¥ood by airédt condumptions " Probaebly another;20- percent .of. human
food comes indirectly from cereals 1n the formof: meat,: da:.ryp,prodncts ’
and eggs. TFor instance, North America produces about 2500 pounds of
“eéredl- grain per: personper yesr, whereas Asia.produces omly about 450
pounds.‘ “The'difference:is beétween-an economy.that.can;affiord to.copvert
“most of :[ts grein: output’r intolivestock products -in- copparison,. with .one
“where direct huma:n consumption requirea ~nea.rly a.ll the .grain; produced

(Browﬂ" 1963)

An estimaté“was maa.e on tha amonntmf fmd snpplies\_aeeded for, the
world “populdtion’in order-to:elose:the hunger. . gap:as: Well ag.to :qeduce
+ gy t,ahtially the number of-malnourished:people.::In.the: Far East the
total Bupply ‘Gf céfeals would have to be.more thap.doubled by 2,000‘ :
“"AJDy, whereas:the supply of animal products would have to.be increased

to'six tines their present quantity: fortadequate nutritieny. For.the..
1980 A@Dq_;

'World ag" a-whole, : food ‘suppliescwill need to be ‘doubled by
“but*tripled by the turn of the centu.ry (Anonymaus 1963)

" WORLDFO0D SUPPLIRS- "+ ¢ ¢

HTAr S , : o
©- fifhe availablé world feod supply iﬁ l956f was gsﬁ;tmatgd at. ,OQ million
tohs (Cook, 19596): “World’food.supplies cen: be imcreased by higher pro-
_duction‘on: present Jagricultaral land;j:of-the:reclamgtion of . new -land .for
“Food” préduction. Abdde"From echventional: agricultural: means, od }s;l.)pplies
algo ‘iay be mcreasea Iby-the synthésispf foodeses:vell:as. ‘by he eu;,ture
1 ; : ,

, Since 3.950, aBou‘b 80 percent ‘of the mcreas. n world«food procluction

 iing" ‘cofie” fron higher:ytelds on presentosgricnltural dand. This result

, was achieved by improved ‘agricultural; technology ~pus; ~eap;tal., One of

" tHe pz‘econaite[bﬁs for increased-acreiyields.is literacy of.the rural.

' '~~5-popu1§tioﬂ. ““Yfeld-increases:may:be:obtained by {mproved varietigs,. fert-
ilizersy=irrigation, drdindge;ipesticides;.more effective, farm :melements ’

mulbiple” c»répping, cand improved.cultural- praeti;zes.n ST

World Utilization of Agricultural Land - - <o GIL T R

Roughly, 'Ta;bout (X1 pércent iof; the total world;land:area of 33,422

R J'vd‘fmilﬂen -acres is'tow.-cultivated:iRecent FAO egtimates indicate -that. -

Y3 ;458" willicn acrés of thisiland-gre mow areble, :fallow; or in .orchards.
- Abouty tWesthirds of this total+-somewhat less. than 2,223;mi11lion ac;gs-—
o W_az‘e actually devoted to maJdr creps. . The ba.la.nce of the Qult:lvated

,ave L »

; 6 S W™ ) vyl s (33 P
s E iy ¢ 'n‘a-/vl ; iy ', DG ey o
L EE/2ARE NS 2




ube

Lo :acrea.ge 48790 ftémporam& pastunes., fallowz:or minor ¢rops, -Another 6,422

“milljon -adfEsy ér 19 percentof. the-total, 18 used. for: gra.zmg. The
- remaindér: of ‘the-1dnd; or abi u‘E 70*:percents :af "'l;he ‘botal ; roduc
\»little ‘0¥ n6’ feod (Cook, : :

. . o= - 8 :mcreased signiﬁcantly since
the“end of World War- 1. There vas- an,aincrease 'of ‘198, million acres.in
" land unded wager: ‘crops betweenezl9h8-524 and:, 1958. _However, :in some. .
counties the ared of-cultivated:land-is.on: the- decrea.se. : It is: ‘being
taken for a variety of uses other than for the production of fogd, By
cities, airports, roads, military grounds, industrial plants, and for
numerous other ‘neddsi “The United-States now.loses - ~agricultural land to
‘othér uSes’at’ the ratenoftl;000 acres per-day.:-It.is; pa;‘adoxica.l that
for such piirposes;. f:lrsf.‘-clgss agricultural la.nq;‘ is- gepera.lly seleeted.
_Other- farm lahds ‘throtghout:the world:continue.to.be abandoned. due:tc
“Impropéer irrigatieﬁ, -waterséerosion, ‘and;;soil bl ng.- The. total amount
of“land ‘tak&é#isht of - food: production each.year.due to.poor, husbandry
practices 18° ‘appreetable.  iLéssrof. goodagricultyral land usually has
been more than ¢ffsetibyrnewiland broughtrunder.cultivation, but it is
generally less productive than the land that was lost.

Possibilities to bring new land into cultivation:for-the- production
. of additional food was explored by Salter (1947). “About 50" percent of
-the total- world: Adnd areastdnsists of -snow,:ice,. tundra;;mountaine, and

© desérts’ with nodgricultursl value::.The other. 50 percent of.the land

B f"area 18 Sccupied? by world 861l groups thag;are used- :ln::agr:.culture :
" ‘i{Cherhozen; - Chedtniit, iGray: Forest - Podzoly and. .Red soils).. . These:soils

“miy offer:possibilitiesifor agricultural expaasion,.  Many of them are

unsuitable for-cultivdticn becausesthey:are-too: sandy;: 500 stony, too
salty, too hilly, or too wet. Based on modern a.gricultural technology,
Kellogg (1964) now estimates the potential arable land in the world as
about 6,589 million acres. [This dncludes. the; 3,458 ‘million: -acres of
arable land currently in use. It involves la.rge areéas of present grazing

E V-1 és -well:ds tropieal forest lands-on. red”seils.in-South America,

Afri:ca. ;-8nd elgswhere. - Impx“avedmground transpert: weuld be Jecessary. for
‘effective’ utilizdtioniof théselands: for;cultj.va.t;on, i.e., harbors,
ble 087 #ailréads | -and truck,routes. ~Reclamation. wquld ca.ll
hpor© heavy capit&l eutlays. ‘Most of- ‘thesersoils: would .need -heayy:fertil-

T ipabién €6 mAYRtEIALdofitdinedr ‘eropiproductinity; .In:many-cases,. this

lend would also havé t6Tbe drained;.irrigated; leveled; .ox; terraced.

World Food Production’ ¢ il ol e vy o

Late in 1945;'the ‘Food -&nd Agriculture Organizetion. (FAO) ‘of the
,Unlted Nations wes: ‘Torsied to make:"freedom: from:want"-a world-wide reality.
©As’a result of “the First PAO World Food :Survey in 1946, it :was-reported
- tHat there tad ‘Beén 'a noticdable detericration in foodproduction since
the pre-World War IT period of 1934-38.  “Aierash program was -initiated
to increase food production in countries where food supplies were inadequate.


mailto:of'~l1ana'itak@ntc5ll't:)of.food;,pitoduc"tion

1¥7'

Despite ﬁhe FAOG- prcgram, & second” world .food survey published in
1952 indic@ted that fbod production only overtook the increase in popula~
tion- fivé’years after~W¢rld War! IT' was: over:: . Although. food- prpduction
..wasg incre, g materially durihg this: period, the aversge food: supply per

“'°‘*person ove‘ 1srge areas  bf ‘the world was wtill:lower than before; the:war

(l93h 38). It was estimated that & vell-balanced inerease.of one to two
!percent peﬁ”ahnuﬁ’in world'production of ‘basic .food An.exceas: of: population
growth, is the minlmum necessary 16" achieve some: improvement: in autritional
standards. Wofld food: pro&uction 44" 1954 was-about: 20, percent, greater than
in 1934-38. The increase in food production has slightly outweighed the
growth in population since before World War II. The tenuous success of
this all-out effort to increase world food production largely is due to

the intensive work of FAQ, Point Four, Columbo Plan, and other organiza-
tions (Leonard, 1957).

It was reported in 1963 that only 2 regions of the world will have
sizeable food surpluses in the future: North America (Canada~United
States) and Australia-New Zealand. Since World War II, lLatin America
has been changed from an export to an import continent on cereal grains.
North America now exports 39 million tone of grain per year, or 86
percent of the world total grain exports. Canadian wheat stopped famine
in Red China in 1959, 1960, and 1961. The United States is now the only
ma jor cereal grain export country that holds contingency stocks of any
significance. It is the only country to which the world ean now turn in
the event of & serious food crisis. More hunger is ahead.

With all potential land resources utilized, population growth after
1980 would be possible only by & reduction in the per capita consumption
of milk and meat, with more and more of the diet obtained from cereals,
starchy roots, sugar, and vegetable oils. Even with such a vegetable
diet, conventional agriculture may reach its limit in the production of
food within 75 years at the present rate of population growth.

Civilized nations depend on agriculture for food production. The
challenge to agriculture to supply future world food needs should be
obvious.
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A WHEAT PILGRIMS PROGRESS

> La - Po, Reitz

PO

A pilgrim is a traveler; he may.journey far, often in strange lands,
to reach-some ‘goaly.or to:visit a shrine, revered because of associations,
asa devotee. . You:rand-I, here- today, are wheat pilgrims and, . each in his
own way, and at various times, responds and progresses on hlS pilgrimage.

I wish to con31der h aspects of my chosen topic.y

5%1)” The Colorado’ "shrine .;vv£g~ ;?MV:QV"

IS B

(2) The pilgrims who have finished the Journey.

(3) Some philosophical obstacles (an allegory)
?(h) . Some biological obstacles

! ’Professor A. E. Blount carried on the first wheat tests at the
Ft. Collins station. This. was in. 1879. Through pedigree selection and
by hybridization he applied his principle of selecting the best to .cross
on the best to get a better offspring"{ He selected uRegenerated Defiance
and this was grown in Colorado; "Gypsum®, another of his selections, wa.s
grown in Idaho. Not many -of his hybrids were uged.in this .country, but
- Wm. ‘Farrer obtained many-of his seed.stocks’ and developed seleotions
for use in Australia including‘Blount's Fife, "Blount s Lambrigg",
"Blount 's |Improved Fife"-and "Blount's. Hornblendeﬁ ‘These entered ped—
igrees of the well-known varieties "Bobs , "Fhew",” "Hussar", "“"Florence",
and.some 30 lesser known varieties Qe

i

F. Knorr, W. He - Olin and A. H. Danielson kept the records on many
varieties of wheat tested prior to 1909 Then until 1920 Alv1n Kezer,
" D.-W. Frear and-B.-Boyack did the.work.. This brings.us to the modern
period*under D. W. Robertson and. the current staff. e s

: Chemist w. Pf Headden and assoc1ates,enploded the notions that -
Colorado-wheat .was poor, for. bread-making;ﬁthat hard wheat deteriorated
intogdoft whedt when grown under -Colorado conditlons, and that’ yellow-
. berry was due to. over-ripeness;: exposure, or fungi . FolloW1ng these
studies’ he ‘helped establish -a sound. fertilizer program

The proper irrigation practices for wheat Were developed by Robertson,
et al., " . Sy b s .

ek
PR IS

Dry land rotation and tillage practices were developed early by
- F. A. Coffman, J.. -Fu:Brgndon and associates. at Akron and other points
in the ‘State. These experiments, the- adoption of. Turkey’wheat»and more
modern vdarieties.as they ceme alqong, and,; related research established
Colorado as a great wheat state.




510-

© - Wheat storage. experiments. initiated at Ft. Collins in 1921 are.
classic. The results of the"Yast-samplings are.now being milled for
baking trials.

High altitude cake beking problems -Were solved here by Mise
M. W. Peterson (1930) and our own M. A. Barmore (1935).

. These men, pilgrims themselves, ‘make: the pilgrimage to Colorado
" signifiesnt for 1 i “catéh from them the glow. of discovery.and.
C ‘pursuit of knowled:ge that: ~constituf.es the primary rewards to 8. scientist.

The list of former pilgrims in wheat research glitters with nemes
of greatness: W. J: Spillman; M. A: Carle‘tbn, B. F.-Gaines;-Js; H. Parker,
B. B. Bayles, C. 0. Swanson, J. G. Dickson, J. J. Christensen, M. A. MeCall,
T. A. Kiesselbach, and wany more.: Wé revere thelr meméry’ and are proud
to continue in their tradition. )
Pilgrims in science trevel a road fraught vith ds.nger and uncertainty.
Not mortal danger, but ‘dangel that:comes from: dissipating or scattering
our energy in profitless endeavor. We wish it were possible to asswre -
that the path would lead to productiveness.: Only onerous  study, self
_evaluatiocn, purging out biases, careful planning, etc., and some luck,
. can do_this. “Socrates ¥ credited Wwith the' statement: that "he 1s not
'~ only idle who does’ notln.hg, ‘Put he'ig: 1dleé’ who might: be better employed“

' We are also’ o’bliged %o'do something ﬁmique ‘and. no:t: merely duplicate

discoveries elrea.dy ma.de.

i La.st August 28 Science carried an article by H. A. Wilmer » professor
_of 'psychiatry,” Stahfbrd‘ S Hig "Odyssey off & .Psycho Therapist" (i.e. the

' ,tre.vels or" wan&erings of e, scientist) punches some points home in 8 -

Three years ago I telked to this group a.t Lincoln. I pointed out
some areas in which we have made progress and some that were neglected.
,‘jtht is: the situetioh today? Let's look et three of them. .

Y1814 leVels--lfa.t:tonaJ. ecré ‘yields coﬁtinue to Pe. high The average
increase is about 10 or 11 BHushéls per harvested acre since- the ~furn .of
the century. Breeding of better va.rieties accounts for about 1/3 of this.
I don't know the liniit N y'?nev? verieties haVe broken s.ll previous high

type ‘that would maximiZe. the < factorsqfor yield. Mostly, the studies that
I have seen, however; aré "pést-mortem" studiés:about the varieties that

N did well, they lack predictiveness.

. Losses--Qur record continues to be unsatisfactory and ra.ther embar-
rassing. Acreage abandonment from diverse causes 1s excessive. Drought
damage and winter loss are easily the Wworst. although diseases and insects
have “‘taken their toll during the last 3"years. “Three years:ago I told
";_winter wheat workers: they vere 20 ‘years behind:on breeding stem rust
resistant variéties: You have released ‘some ri!ie whea.ts to help with




-ll-‘

this: JOb,%buﬁ you are still ﬂar behind. tional,
reflects: -the- progress in.the rust work.. iny 16%;of theprlnter wheat
entries (1963 IRN) hed resistance to lesf and‘stemo, stmcompared to 29%
of the spring wheat entries c A g

You gepeticists, entomologlsts, physiologist s 5011 mep and path-
ologlsts (may as well. have, .everybody mad .at me) Don't hink . I .am talking
only to breeders, You are in this too. Have you found any new mechanisms
of .disease or ingect control? Have:you-ceme -up with anysnew: genes lately?
Where are those new fbrms you promised from induc ations? HqQw come
hessian. fly caused as much damage a - year_ago in large regions as,had ever
before been recorded?  What have. .you. done -to. ensure against loss of stand
and ingury from drought? Have you learned how to _8dye an 1nch of. rain
for the crop or.how to. -increase. protein level profitably?

I know you are working on these problemsz' They are tough Some,
in the.ultimate degree, are unsolvable. .While here, .I. hope to hear about
progress nd better procedure on all of these proble s, . _

. Qpality--Our qnality 1evels are reallyzquite;good.in spite of the
fact that quality is so poorly understosd. In all honesty, the chemistry
of quality.is a very."soft" area. .Liza made it.acrogs the river on blocks
of icej: by;comparison, she had gpod fo ting for we areastill trying to
cross on "ice .cubes". .Is 1t true thatfthe proteiqs; re- ba51cally the

. same in all our wheats and - that the differences -we; try to follow are in-
duced; by-factors completely outslde the protein? If this is not 80, then
it is high time we had protein chemlstry in sufficient depth to untangle
the mystery. ... . : R TR U

Actually, I'm not discouraéed”bp the”péaééeéé‘yéﬁ”aﬁa”atﬂe}é like
you are making. I'm impatient, mainly.

Other research areas to emphasize:

l. Soil adaptation factors--recent work at Beltsville shows
that roots of some genotypes alter soil pH. Is this a general
phenomenon, and do roots alter other properties in the rhizophere?

2. Interference phenomena--recent work in Kentucky shows
that increased resistance to mildew in red clover was accompanied
with virus infection. Kansas results some years ago showed that
infection by leaf rust in wheat was reduced by prior inoculation
with crown rust. Virus blocking phenomena have been known a
long time. Mostly these aren't very useful, but could they be
made to be?

3. Are pesticides a 2-edged sword as the Montana and
Nebrasks work indicates? At Beltsville, DDT has been shown to
kill some genotypes of barley and injure wheat. Maybe this prin-
ciple can be utilized to produce hybrid seed more efficiently.
Certainly, chemical residues do, in some cases, become a part
of the environment to which varieties are responsive.
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R Mutagions--ve need & higher content of certain amino
81 ’ﬂ‘ﬁéat "ﬁom"‘ Sgan weifind &' mutant géne for high. 1yame
3-8t om mutations Tin' vhedt? Theyjdid 16 corn-
: ( see’ Sciencé‘"’*&hﬁ%ﬁ) mﬁﬁwoul& 'rathére invast futire funds ini~
this kind of mutation work rather than-dupliceté- the genes
_ nature has. already given us in abundence. How would you screen
T a. popule:tion ror §a" éc’{-.rait? In-anothes: ‘eorn- testy - t‘hey used
b _puI&tioﬁs for am:yIase content L

‘ 6’ geﬁ@‘kicsﬁ‘iit 8 rathér jgue *to me- vha.t mast g
6 tdlkifigiabout-ulien " they-iise thif “termv Thef'é appes
‘gréat mafy paréliel-tholights covéred by ito t
"We'mesn” a“éﬁudy‘“ '6F "tHe ‘éed&%ics “of the maés int eantraeét o ‘&’
“-study” of “the" gefieticy Ré“individual. Only & fewworkers
have earnestly tri6d 8786 snything with- whes{: ‘Male §terile”
stocks will aid in population management. .

»:.. S ,'..._,;'4 S et .,:r.,

on gene a,ction 4n heterdsis 1n~wheat.» Do you ha.ve eipeﬁments’,
planned to determine how the genes are related to this phenomenon?
,Are we': dealing with -simple“&ominance ot is overdominance immlved?

. / ﬁ:gor, health ema mality scuffght, but e’ intangible
factor o fié]:d@ﬁ "thin i8°dépiréd in our varieties.‘ ‘Thist
3 “g BRCE tﬁhdability, "shattér ang Hail - resist-

L .;}not yer: di&gneae&.

I think we ha.ve a lot of work to do, the pilgrimage 1s~-=f..~ ’ fu‘fi"«f
" not ended, nor the crusa.de ﬁnished'
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THE SOUTHERN, CENTRAL, AND NORTHERN UNIFORM QUALITY

withlybu*bmiéfmy ghont the SeuthermfgCentral,J%nd HNorthe {Q%a%ity
fSeriea indlviﬂuals becausem@ﬁ thﬁi!;y&eﬁulness inﬁdg“_ gme x{,

et

= Mr."Chairman éﬁd caﬂorkersu_,Ldmyﬁpgrt;pu;grly inper¢§f;§%¢q7talking

If the Southern and Northern Regional Performence Nursery coEbBéifes
vere surcénlyvsources:of-meterials howeyer, e pumber.of guestiopg,would
go! undnsireréd: i Thusy the-Central, Southern »andamoxthépn”?nffqgm Qpality
Series 1ﬁdiwiﬂual*samples arenideal materiai

important and related quest10ns~ B

S q. *»Wha:t ;L& the! efi‘e&t pf dogation envirgnment on. ppysg.cal

f,‘r‘iet;xe £o. those.

cpi
*_}‘

varieties ’ especia.lly thoae with med:.um-long rta loqg,p—ix Ii%:qg

often are better than those with short mix times. A

2. What are the most important environmental factors,
and when, to what extent, and why do they effect quality
characteristics? High temperatures and low relative humid~-
ities are Important factors that usually impair one or more
baking properties. But to evaluate the effect of high
temperatures and low humidities, we must know both heading
and ripening dates.

3. Why do man-made environmental factors such as irrigation
impair quality characteristics of wheat varieties grown at one
location and not at another, or impair varieties grown at a
given}location'one year and not another?

Irrigated samples have headed at the same time one yeer and in another
year seversl days later than dryland samples. When heading at & later
date, the developing and ripening period of irrigated wheats was as much
as 12 days longer than that for wheats grown on dryland.

Data obtained at Manhatten, Kansas have suggested that after wheat
has attained physiological maturity (about 2 weeks before combine ripe),
it is feasible that 1f temperatures are not high enough to effect at
least slow maturing or drying out, certain biological components of the
system, such as proteases, are not apt to remain static, but Instead



may reverse their normel function and:affect protein degradation. Certain
irrigated samples appear to have undergone degradation by some such process
as evidenced by mixing times, and in certa;l.n instances loaf volumes, that
were materially less than thoséiof" dryland ‘samples harvested the same year
at the same location.

- UTrR gAtEY Whent grown A ‘B"ushland, Texas 4n-1962 had:.an.average
i 2 days -1oigér-an
,A,;Twhéat*s harvested &t Clovis;- New

Mexico in 196 ’a:fwsor*‘haﬂ.»a:-long fr‘uiting -period {48 days) ‘and had mixing
In contrast,

.Whﬁ!%ltﬁ,-_._ N

frulting period becaﬁse in oﬁly B3 few instances\ d.o ve: knowf the ‘fruiting
periods of both dryland and irrigated samplesii.Date .avieilable, however,
appear to .justii’y following the clue to a satisfactory conclusion. We
need you;‘“ help % Mheaded™ an& "ripe“:da.tes forr 1rrigated as

well as A.dryi.éﬁdmsé’mple v \ - .. y
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© PILOTSOALE TESTING«MGF MILLING AND BAKENG: wmm&omwm;f oA

PO THe: dq‘vélopmen"a ‘of ‘riew zimproved: “wheat varieties isivested with state
Tlignd ratiodalgovermméntal agéncies<sa prudent.arrangementihecanse inteyests
Tof ‘allsegientsofisoclety aresbest derved by this:appyroack. .The:suceess
of thé ~totafl ‘progrem ofresearch:angodevelopment of nevrand-better-Hard
wiiies-Red Winter Vax::heties ‘#8-attedted-toibysthe imdusbry flourishing,in-the:
w1 Great Platss rduring the . past 60 yesarsi.The: -suceessihas;beens .dne . 3 b PY
I=Ygrge meadure, o thé. develépment ofisuperior stradns :0fivheatowhich have
withstoed the 'ravages-of drouth;. ingects;-diseases and-heve hadosuperior
~yleld poteﬂtial. It:is dhesalso to. theideyelopment ofiney:wheat verieties
s rithat £ind atready-dcceptance fandodemands i the: markessplace. ;This: papgr
inidTdeusséstsomedf the evolutionuin methode of: qualltyztes;lgigg With -
gar'&ieula ireference to pia.btdsnale proced.um'es, e

T [
_V‘N)1

L

L guann o

d

wnl Lo 3.;:‘1‘(\ j "

e Wheabfenaoys auunique.} lace in: m'am}sgd.ie@.._ *Whea.isuj.s grown overuiche

N w:.déé*t”geo@aph»ical ared ofumllccereals.s: I is-a:concemtrated; energy,
food contributing to the humen.diet: significantsamounts.of protein; min-
erals and vitamins. It can be safely stored, transported and converted
o T2 pz‘educts of wide acceptanteso- -Notwlthstanding: thogse propexties; the
unique' p@‘si‘éim of wheat  must berattriveted mbiniy; t@ﬂdhapproperties for
- prodhuction’of the basie:food; bread:i::Since; bysnature;.wheat:varieties
of éifferent genetic ahcestiy:vary: greatly with: respect: teaproperties:q
for ‘this purpos€, testingx for quality :Ls« 1mportant tp Insure; ac,eep;i;asnge

~'u

: n‘y fa?btoﬂ's xthatxinfluence the iqua.lﬁtymf« whea‘b sfz:om» thewﬂﬁili&atiom
i ylewpbints ~Overrthe years, many methods: have been evalyed: YO: meRsyresy
these:fattors. - Teshi weightgowelght: of: . X000+ kernelps: pearling dndex,.

s:[zing test ~Fliour yieldy» probein .content; ashrconbtent, a@mnle:ted aprs

- RriBooEity; | sedmentamn value, maltcser or gaasing povenywitamin: centent,

rheologital dough properties; and-breadngupility: determined. on, small.. v

" qiahtities! ofs wheat or! flour have.all: contrihnted te- the'development. zot

superior-wheat quality.’  The variocis: tests are:intendedstaq measure seme

- ‘Bharacter stin’ that has significance: to: fbhexcpnatmenmhetherr 4t e, ther
miller, thesbaker or’ the housewi fe.: - For:the: mosk party; bhe. tests: musd;
beuised: onif skl amounts: off meteriaki: Suchy awall-geple Aeatke; have been
successful jand will necessarily continue ‘o -be-the.main. basis; Judging o
wheat varieties for the production of high quality baked goods. It can-
-not’ be otherwiseiv: Seldom;: 1f:Bver;,: have .the baking: Jroperties, of; new
ﬂwheat varieties ‘gisessed on b small=scale: expepimental basis heen chat-

lenged wheah the varietrymas finally rel.eased: For @qu;em- prggmcti\qm.

Durins the gast. 15 years; o syatenof nilofr-_acgitq;ﬁestﬁwhaq-be%;
developedi for:testing milding and:, king aelities. -After shese yeans
of’ experiehce;,_ it, 15, logical that ‘the :pilor’a §Qalwgua&ity tqlstingfmgram




should. be vievfe& R Pétrogpect, - If the. smal]‘.ﬂscalei testing program has
been so successful, how can the pilot-scale tests with associated higher
costs be Justified? Has any information been developed that is not avail-
able from the small-scale tests?:Let us-exhmine the contributions and
limitations of the pilot-scale program.

The proéedune followe&y in recent .yearsy:has been to bring.new wheat
_ varieties alonga;inathe ebree&ing Pprogram: usﬁng small-scale tests For quality
e ”selection. Two yeans‘*before a7 variety is:veady:for releas,._:»,;\to comnmercisl
' growers, »plots S £ thévarietiés;: together with-the standard varteties
for’ compariaon 3 e grownbat several: locations within each state.; The location
samples:are tegted:! iforquality. and:-then véarietal composites:are made. The
variety compogitésr__ e milled ron the KSU:pilét mill using 20 to:25 bushel
: Jlots. “During-the ‘milling operationy numerous data-on milling quality..:
are’6olléeted, : The resultingFlour is shipped to- mill and: ‘bakery labor-
~atories: for: evalua.tioﬁ”of ‘baking:characteristics. in-terms-of.wheat qualities
the customer desiresi ~The.daté are:summsrized: to provide a rank:comparison
‘of quality for brea.dmaking Jpubposes.:: Suchidata with. recommendations are
‘transmitted to wheat research workers. Usually the same varieties are
- ¢studied for at:least two- -years: .under  this: -program: before being approved
~ or rejected.” \The: pilot-scale informationimist be regarded as-supplemental

S Mi » 1; *Asfsessed on' Pilot-scaleNFlour 'Mill: i The pilot-scale
testiné“ Iﬁrogi'am. agiprovided céertain date and: mformatfion .which have: not
- been:available or-possible to- obtain’ from the: small-gcale teBts. Experience
" bas shown thet! flowr yield values-from:smallscale tests .are-extremely.
varigble and: usualiy not-a reliable: Andex of: milling quality. - In- contrast,
pilot-~scale tests in which flour extractions are compared with cumilative
"ash content of 23 mill streams provide a fairly accurate estimate of
extractable flour iniany wheat.i«Baséd: on the amount-of eslculated patent,
Pifst and seécond clear flours and total feed; a reletiv S .1ing monetary

- yaluerds: assﬁgnéd“to semch wheat: sample....The milling results are: usua.lly
~ compared: 'onl thihd set of vartety: ‘compogites: that have been grown

- under “identical condit:l.ons. Withina - glven: series of. samples, the. least
‘stgignificent meen- dif:eren e: of 4 8.5 cents per .cwti has been cglculated.
Experience ‘has  ghown' that! umph wheéat, for: example; usually has a -
“higher value thah most ot verieties while Wichita has:a sigz;j.ﬁcantly
T JowWer: m:l.ll:l’.hgk e The mil» ing value of wheat. samples tested: during

the’ past Five'yedrs: has been varibble ranging from’ 3.95 to 4,20 per cwt.
Not.aXl 2his variability ds-éssociated with-inherited characteristics: -

but is dependent’ a.lso ‘on’ environmenta.l conditions 0f. growth which vary
w:l.th 1dca'bio -ff"‘an ﬁ'om-;\year to year e , PR _

Pilot-plant"scale milling quality studies have. several limitations.
“I'he number of-‘témples that coan be studied is limited by time and expenses
involved:  The averdge costof milling each :sample: israpproximately $175.
For that reason and for reason of a uniform representative sample, com-
~positing has Lbeen':' practiced. . Sinceonly a single sample:o0f each variety

ihietr dn ‘comparison Wwith other varieties;.measurement of.

’reliability of Tesults is - limited. With an ideal experimental design,
at least duplicate samples of each variety should be milled each year
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< t0 obtain an.accurate estimate of standard error.. :On - some -occasions,

the potential flour yield may not be reached. Sometlmes proper wheat
temper for thlmum mllllng results is not attained S oo

Baking Qpallty Assessed by 0011aborat1ve Effort The evaluation of

the baking quality of the_varietiesﬁby,collaberative“testlng,has -several
advantages.  Such studies provide date on baking.quality characteristics
-evaluated in terms of what the millers-and bakers believe desirable. For
many. years, the :varietal; baking characteristics have beenevaluated on.an
experimental small-scale. . Such data are not. to be challenged as they are
usually assessed accuratelyzand with many more observations thian is pog~
sible using the pilot-scale testing procedure. The quality characteristics
as measured by both the small-scale.and pilotescale . tests have shown that
they support each other. - The differences in:conclusions; if eny, between
smell-scale and pilot-scale: tests have been. in terms.of quelity.:character-
istics the trade desires. The. pilot-scale tests ane designed -to. provide
a rank, comparison of the.varieties within a state based on the  judgment
of as many as. 40 1ndependent observatlons of the sane. sample '

The- collaboratlve study of varietal quality has the added advantage
of having industry shape in.‘the responsibility of release.of a:néw varlety.
They, t0o0,. are better prepared to .accept the new . variety wheh it meets-
commercial channels.

The collaborators are asked to bake white pan bread of all the variety
samples since Hard Red Winter wheat is intended for bread production. The
bread is scored using an established scoring system based on weighted
points for loaf volume, break and shred, grain texture, absorption, mixing
tolerance and dough handling properties. A total score of 100 denotes
the perfect loaf of bread.

The collaborators are requested to rank the varieties in order of
their preference. This rank comparison permits the miller and baker to
evaluate the varieties in terms of their demends. If there is a predom-
inance of a short mixing time variety being grown commercially, it may
seem desirable to introduce a variety having longer mixing requirements.
That desire or need should be reflected in the rank comparisons. Although
opinion may differ from one area of the countxry to another as to needed
varietal characteristics, the rank comparison represents an average
opinion. This appears to be justified because wheat varieties recognize
no boundaries, and when they are grown commercially, the market is not
limited to a small area from which a given mill or bakery may draw its
supply.

The quality rank comparison of varieties for white pan bread is highly
correlated with the average total quality score. This suggests that the
collaborators are evaluating the beking quality of the varieties in terms
of inherited quality cheracteristics. Also, quality rank comparisms For
blending purposes vary only slightly from the quality rank comparisons
for white pan bread production. This suggests recognition of the
importance of inherited quality characteristics.
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“Pilot-scale Stiidies Hivée Several Limitatiene. “The:collaborative study
of baking -quality of ‘wheat varieties- has some of of the sameé:limitstions as
pilot-scale milling studiés. 'In any oneé.yéar, only. one ssmple -of the '
variety is examined. The effects of environment have been eliminated by
compositing. - Thus ’ -thé fipdings ‘ghould représent only inherited quality
differences. 'In“séme yesrs, the-studies have been plagued with: nonuniform
protein content of samplés within a'etate. In some years the protein .
~content has beeneither:too high-or tdo low:for white pan:bread- production.
The reaction: of¢ollsborators to quality is ifrequently affected by the .

- -protein’ content:cf :the ‘samples,: Much attention mhist be. given to hav:lng
representative samples M’ sa.tisfactory protein cdntent.; Tors . .

LT With an. eye on the future, it ‘seems’ prudent to contihue pilot-acale
testing. - Better ‘means . to.evaluate ard measure errors and differences in -
- milling: quaYity'should be developed:-  The':flour produced; by pilot~-scale
milling should:be: studied:from :the viewpointiof application to wontinuous.
mixing ‘methods .of bread :production. . ‘Several: laboratories: are’ equipped: -
to make such studiesi Furthér consideration must be givenr to defraying:. -
the costs of pilot-scale testing. Certainly, any commodity having the
economic: importance: of wheat), ishould: be given.rightful consideration in
.o budget planning. : It seems apparént:that not only thé:wheat producer but. .
aleo the millex and: the' bakernshould share in: this:associdted: effort.:
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The basic: midling procedures for wheat remained essentially unchanged
for meny years until the introduction of air classification about seven
years.ag0. The new process permits the separation of a normaliy milkled
flour-int¢ varlous fractions: vith different protein and:.starch levels.
This permits the miller o haVve more choice in the p‘i‘d”‘ﬁe”iﬂ “level of the
wheat h¢ uses. In addition,. cgumber of different "quality! type flours
are posaible from a single " a;rergb" flour. There is also.&- potential
for certain fractions to. be usgsl An. non- food uses. .

O ‘.__.__\ GLow Gl ir Loy i

The hard Nebraska. vheats selected over the years WOrked well 1n
the  ‘conventional: milling system.::-However;: softer.dextured wheats- process
more efficdiently with air clwsiﬁ&@;l:ion,wflt -vag Amportant: »ftq have. an .
evaluation of Nebrasgka grown -wheats with the new milling system. This
included en evaluation of the ef:feeitﬁ oh yhept variety and growing envir-
onment on processing efficiency along with quality of the flour fractions.
If presently: grown commercial Whests ;cannot be utilized for this new
milling process, _then mforma.ffo’”‘ls needed in.orger to make future sel-
ections from: new I;reedin'g materfé,fs #hich will me;eti processoyrsi demands.

Perhaps' Ydual" purpose wheats:exist. Thesg’ would be. useful for
both conventional and air:classification processing. This type of
material would permit the smoothest transition to a new milling method
for all persons concerned: with the; buying and processing of wheat. Even
though the future roleé of. air classification is;not completely known, a
breeding program must have “quality" informetion aveilable which would
permit quick movement in/the direc¢tion of any particular-quality type.
I will discuss‘efficiengyiin the q,mrplassificattlon process, but remember,
this is only part of the story since “quality" of individual fractions
is also impertant. Y bl

} L L RN £ 61

__. ¢

Three years of study on air cla.ssifica.tion have heen completed on
Nebrasks grownt materials: This ré@ort will summarize the nore.-importent
aspects of two years of .study.

Figure 'l.:is a diagram showing the scheme of air classgfica;tion used.
The normal 100% straight /grade Buhler milled flours were air classified
with MIAG Walther Model 150 at a setting of 30 on the secondary air
supply. This makes a separation at:about 40 microns (u). ;The-coarser
fraction (greater than:%Ou) will besealled 30C;. the finer fraction
(less than' Lou) will be called 30F. The 30F fraction was pin milled at
14,000 rpm with en Alpine Kolloplex;Laboratory:Mill Model 160% -pin mill.
The pin-milYed fraction.30F (PM) was-air classified at a setting of 8
on the secondary air supply. The coarse fraction (12- hou) was called
8C and the fine fractioni8F. Flogr»SC is the pa,stry flour. ... Bread blends
are made by céibining proper amountscof 30C and:8F to produce the desired
protein content.
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Flour yields for the pastry flour (8¢) and high protein fines (8F)
are useful indices to’ ga‘ “1nte %he efficiency rating for a-
perticular variety.

Samples grown in 1960 frbm either two or three counties were blended
into individuel Eastern, Central:and Western Nebraska composite samples.

1960 Samples :
noneig Flour ‘Protein .. '

'“: Location e * "Mean

10,73

©10.9k

883 e
lO 20

- Bastern _

7 Central < i oo
Western
Overall

. }"« e

A:Lr classification dats for ‘the. yields of high protein finea (BF)
and pastry flours (80) ‘for these saﬁples is listed in Figure 2. R

Figure 2.1 1960 Harv ted‘WhEat.
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~ Air Classification Procedure for a HRWW Flour

PARENT o
FLOUR 107% Protein

PM
14000 RPM

Bread Blend AC-13u

120/0 Protein

High Protein Fines 19—_250/0 Protein Pastry Flour 5-7% Protein
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. The . follqwing -ranges of flour fraction yields were found for. _I‘the :
three most and least efficient. varietlgs.grown“in 1960 e

% High Protein Fine (BF) % Pa.st;y (Bd)

.sideratlon n, th
techniques Dy

Cat Lincoln, Nebraska and at six additional locations which reprééeht
,goodtcoverggg 8.CYO8s, the 5tate The Lincolnvsamples wexre grown with

Figuref3” 1961 Harvested Wheat
Whea't Ny iAo Flour 1 P A e T
80’ S e A s ,28:5 .23'3« Lol
Warrior 8F 3.9 11.1
8c 27.6 23.6
Ottawa 8F k.5 7.9
8¢ 1k.9 21.8
Omeha 8F 4.8 8.7
8¢ 23.2 - 22.5
Scout | 8F 2.9 9.2
8c 20.6 22.1
Lancer | 8F 3.0 8.5
8¢ 17.3 22.5
Gage 8F 2.9 7.3
8c 18.1 18.7
Range of All Varieties 8F 3.0 - 4.8 5.6 - 16.6 -
‘ 8¢ 14,9 - 27.6  15.2 - 34.2 --

* Based on parent flour.



-22-

Rust may ‘not be the only factor with' the Lincolri samples because
the rust resistant varieties weré'also not’ producing ‘hormal yields of"’
pastry and hlgh Protein flours. .

An analysis of variance indicated variety was important in both
1960 and 1961 to account for variation encountered in yields of pastry
flour and high protein fines. In 1960 1ocation had little effsct, while
in 1961 location accounted for a large amount of variation. -

As wvas’ pointed out earlier the,yield of flour fractions is only one
part of the story, ‘Just as important is the end use of a° particular
product. For example, of all varieties tested in 1961 Lincoln samples
only Triumph, Wichita and Bisop made acceptable cookies. Almost all

“pastry flouis made’ gceptable ‘cakes with the lean’ formula method. How-
ever, Ottaws, Gage, Lancer and Comanche had the poorest cake ‘scoreés.

All varieties vere satisfactory for bresd production at 12% protein and
performed as one would expect the parent flour to perform at a comparable
‘protein level.:,‘;‘ L _

"Air classifica/ dds additional cost for’ the processor. It re-
quires additional control and ‘knowledge. As with ‘conventional milling
variety will still dictate certain end uses for quelity. Environment
will still modify processing efficiencies and, 'in certain instances, '
qpality factors.

It is possible fbr a whest breeding program to make selections of
varieties which-are -essentially dusl purpose.wheats....Such wheats would
mill satisfactorily during the conventional milling and also process
rather efficiently with air classification.}’
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% MONOSOMIC WHEAT QUALITY STUDIES «o . .0 =
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Some of the data obtalned-on Kharkof ‘MC-22° Wheat llnes and Kharkof
MC-22: x. Itana wheat lines are’ presented in Tables A and 2. ‘The averages
}presented in Table 1 are for three epllcations. ‘The material used.to
~w_obtain the data in Table 1 has the following history. . The progeny.of -
”;the 1dentifned monosomics ‘were grown-in the Tield dn- 1962. The progeny
‘from this material was grown in 1964 and used to obtdin ‘the data.repérted
in Table 1 Therefore, these samples would represent the second selfed
'generatlon ollowing identification as monosomics. Theoret1cal dalcula~
tions would predict that this material is 42% monosomic and 48% disomic
if one assupes a 5% monosomic and 25% disomic population from a /selfed
monosomic. - The most striking example ‘of monosomic effect on quality is
“shown by chiromosome 1-D. Chromosome 5-D shows isome indications of affect-
ing quality. Generally the monosomics are slightly higher in protein
content than their- correspondlng disomlc. : .

The material used to obtaln the data in Table 2 has the following
background. These samples represent:the F,’ ‘populations from a monosomic
or disomic Fl's of a Kharkof MC-22 x Itana”cross. The monosomic Fy's
_were identlfled in-the greenhouse in' 1961. -Again theoretical calculations
WOuld predict this material to be HE% monosomic¢ and 48% disomic.: The
Fy's were grown in 1962 and -the F,'s’grown at:several locations in 196k.
Tﬁe samples used to obtain’ the da%a shown in Teble 2 are: com9051tes of’
100 g. from’ Havre, - 125 g. from Moccasin, 150. g. from Sidney and 800 g
from Bozemén.

The data in Table 2 do not show the striking results of the effect
of chromosome 1-D ofi quality‘as with the Kharkof MC-22 monosomicimaterial.
This would | 1ndicate that Itaha has.a- compensatlng effect on the mixing
properties- of monosomic 1-D materiali’ Monosomic F, studies of this :eross
showed the 'l-D chromosome effect but to a less degFfee than the parental

Knarkof material, because of the strengthening effect of other Itana
chromosomes.



Table 1.
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Mean velues ‘and;stetistical data for.quality characteristics of
several monosomic and disomic lines of Kharkof MC-22. Averages
are of three replications.
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Material is the F3 populations

-Quality date of Kharkof MC-22 x Itana Monosomic wheat lines.

from Monosomic or Disomic identified plants.
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Wheat eytogeneticists and breeders a.t the- Un;versity of. Nebrasl_q;l
through special breeding materials (aneuploid stocks developed by
E.5R Seais, 1954): produced seed. stocks ofr 21 substitution lines.
~Thege 21 substitutionilines: have near; identical. (cemposifbion in 20 :pairs
~-6f-chiombsomes ... However;sthe: remainingipaiyr-consists of mdi, v.-id :
ehrdmesémé pairs from the Cheyenne Wheat Yariet »

.......

The aneuploiAs or Ch:l.nese Spr.'mg used pontaiz;edf onlyrhl chromosomes ’
8o sex cells containing 20 or 21 chromosomes are formed. In this work,
only those progeny plants containing the 20 chromosomes from the aneuploid
Chinese Spring and 21 chromosomes from Cheyenne were selected. . ,Hyhr;d
plants with the unpaired Cheyenne chromosomes are identified through™
m:tcroscopic techiviques.” ' Since-there are .2l different, .chromosomes, 21
-separate crosses’ vere ‘made uaing ther:l.dentiﬁed aneuploid stocks of ..
“."Chinese. Spring‘ SAmLLLoml St SR sl e EnoiLand RN

The first cross has also resulted in & pairing of the 20 chromosomes
from the Chinese Spring and the remaining 20 chromoscmes from Cheyenne.
For each of the 21 lines, it is possible to eliminate the 20 nondesired
chromosomes from Cheyenne by continually backcrossing the R hybrid; and
the resuﬁtan'c ‘backcrosses: to .the:specific:Chinese Spring sneuploid. This
»-pesults i & continued'dilution and .removal of the nondes:[.red' ‘Cheyenn

**chromosomes. .. The:..desired unpaired substituted (:peyenne chromosome.
not:aPfected. S8eventeen of. the:lines used in. this. study Vere increases
following the Uth backcross or Cns? x Cnn. The other four stocks or
lines were as follows:

2A -- Cnsl x Con (no backeross) R
o 7A and 2B -~ Cns3 x Con (second backcroes)~ e
;;--_-_-_; 'i?‘-f ::.-:_ E a2D ---cma2 X Gnn (;first backcross) R

L For the - mmediate study, fthesa’ substitution lines were growp t A‘b'rdeen,
Idaho in 1963. Plantings were repeated at Fort Collins,. Colorado. and
Aberdeen, Ideho in 196k. Data collected from the 196k harvested mater:lal
substantiate the 1963 data which are the basis for this report. —~The val-
ues shown are: foria- representative substitution: kine out of. 8 puber of
lines for the same chromosome and not averages for all lines.
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Experimental #ifi1s]

Samples of fifty and one hundred and fifty grams of each chromosome
substitution line were tempered 24 hours to 13% moisture content. Pre-
limina¥y experiméfitaticn ifididated. that the softer types:milled satisfact-
orily at this moisture; higher tempering reduced milling yields with
milling procedure being used A constant tempering 1evel was employed
for- a relative conibarison : k3

‘ Kernel count on: eac.h of «the 50 .5 samples !uas obta;tned using‘
‘Eleetronle Seed Counter./:’ ihent.vas -fod; into’ the. hopper- of: the Brabender
Quadrumat - “Jr. s using & Syntrom vibratory:feeder.at the rate.of approx-

_ 1mately W g -pér mimitei: The sifter:reel of-the. Brabender. Quadrunat
MIEY Yias Peroved -ahd tHE ground; materials from: the: 50:g.; samples was -

sifted 1% min. using stacked 40 and 60 mesh standard brass sieves. Bran

- Was col¥ected ¢! the 4o mesh isievey: course’ middlings: on the 60.mesh

. ~'flour in"the&’ colleéetor pan below the: 60 mesh:sieve.  Data from
“‘the 50" gram” samples ‘were’iiged in‘ealeulating the -yleld o *ﬂour The:
150 g. samples were milled and sifted with the sifter reel:.(265. w open-

~ 1ings) supplied as original equipment with the Quadrumat "Jr." This
""additional iflour wa,s produced for the ~m:tcro 'bdking evaluations.afz': -

A

The moisture 5 -ash, : protein‘ maltose e.nd MSA-Whitby centriﬁxge aed-
imentation methods were ‘performed‘according:to:the procedures outlined
in Cereal Laboratory Methods (1). All data is reported on a:1h% moisture
. pa.s;,‘,s._ -

“micro: baking procedure PO 25 g doughs described by Va.n Scoyk (2)
‘used “with the AVA.C.C. ‘basic: formula; w:l.th #4he. sugar.at 6%. -:Samples

Were baked with“and without’l'ing. "% KBrO3: ' Only:the.bake with‘.oxidation

' was' reported. Absorptions were adJusted to optimum fby an expenenced

operator. dh T SRR

RS

Mixing Curves ) : o , L

Mlxograms were. recorded with the Swanson-Working Mixograph (National
__ Manufacturing Co., Lincoln, Nebraska.) using 30 grams of flour. Absorptions
" were identical to thosé~ ﬁsed” 1‘n the baking procedure. Room temperature vas

) controlled to 25 Gl .
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Legend
Figure 1.

Pictorial attempt to show production of

lines.

chromosome substitution
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Milling Cha.racteristics \'_. . A

¢

Milling ds,ta are listed in Figure 2 Chinese Spring and’ Cheyenne,
the controls ‘for the series, gave milling yields of 61. 3% and 71 s
respectively. _ Substitution line with' Cheyenne chromosonie 5D defir tely
approaches /Cheyenne in miiling yield.  Samples 2B and 2D were.at the~ ‘
second and first backcross, respectively, g0 a definite coneliisi¢h ' con-
cerning t eir wmilling: ympexti@s must await further backcrossing.§ Co
Chromosome substitution line Witk Cheyenne chromoson 5D vag. ‘the' only
sample with & vitreous appearing endosperm similar to ‘Cheyenne. :

Johnson and. Hartsing (3) recently described the relationship between
kernel count ‘and: milling yield “No* substitntion 1ihe had a kernel: size
as large as the Cheyenne cohtrol:" “Sevérsl; 78, UB; 1D, .5D and’ 7D, had’
smaller. kernels than Chinese Spring; all others were equal or larger in
size. In general, most samples had equal or improved milling when. com-
pared to the Chinese  Spring control, . ~except 6D, which hed a lower milling
yield. It had a large kernel with soft endosperm characteristics. ‘

Plots for kernel count vs. milling. yield tended to cluster for the
A genome ’ while data  for the B and D genomes were more randomly distributed.

The higher milling yields were, in general, associated with hsrder
endosperm types. ' ‘Higher-maltose figures. reflect, ‘increased. “damaged starch”
which accompanies "harder" milling types. The mal€ose. figures shoiild ‘re-
flect relative differences in endosperm hardness inasmuch as allsamples
vere milled at the same: ‘milling temper. (13%)- (Figure 2).. Again 5D carries
the ma,jor wCheyenne factor or factors for kernel hardness ' producing a =
ma.ltose valie of 145. e TR - T

Flour Particle Size TS AL

Although a simple micro-milling procedure was - employed, individual
Cheyenhne chromosome pairs were affecting endosperm breakdown. The- ' mass
median’ particle diapeter"(MMD) of the flours ranged from. 78u_to 100u.

The MMD point is the size at which 50% of. the floiir by weight is finer
and 50% is more coarse. ‘In- general, a laiger MMD size is: assoqiated

with harder type wheat with larger milling ylelds (Figure 2). {only !
flour from chromosome substitution line 5D approached the MMD of Cheyenne 5
100 u &nd}10 jirespectively. Agein, ‘28 (92u) and 2D(9hu) with less.
ba.ckcross ng are ‘midway in gize: between”’“the MMDYsS0f the Chinese Spring
and the Cheyenne controls .

Individua.l Cheyenne chromosomes are having an eﬁ.’ect on the particle
size distribution’ of “the milled: flours.. ‘Only substitution line 1B (78u)
hed a; smaller MMD value than the Chinese Spring ccntrol (81u) :




Figure 2@aﬁ§ata for 1963 vheat grown at Aberdeeﬁ§1;QgE§.
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Protein~anh;Ash

,f
Ash cont nts for all wheats cover e relativ nar nge',
The ‘flours ra;gedffrom 0. h88% to 0. 9&0% “The’ ashuvaiue“ are hard to‘interpret
in view of hardness indications (maltose" values) and milling yields., Although
the milling temper (13%) was quite low, the harder endosperm types Were not
necessarily higher in ash contents.

Dough Mlxing‘Chggacteristics..dr

One of. thc most important.gx lity characterlstics of a flour is i's:dough
mixing time requirement.. This. chromosome ‘substitution series of:samplesnis
particularly 1nterest1ng inasmuch as. Chinese Spring has a short mixi ng T~ N
quirement and Cheyenne. & long mixing time.q However, any modification of ‘mixing
time-due to.8 single chromosome pair from Cheyenne wheat could result in either
a longer or shorter. mixing time than;Chinese Spring.'

Reproductions of the Mixogrsph.uixing curves. g ictured in Figure 3.
Mixing curves for the substitution lines are dESignated,by a chromosome “number.

mixing time characteristics l$ possible 4f' _ N

. Within’ ;imits, a. med ivp-long. to- Jong: mixin‘ ?rye_is’desirable‘““rhis is
true only because the desired qnality of long mixlngitolerance, or the g
of a dough totolerate overmixing or extended mixing, is associated with' 1ong
mixing time.-L Substituted line 2A is characteristic of a curve expected from a
hybrid of Cheyenne and Chinege’ Spring for this li & e kcrossed to
Chinese Spring at the. tims of. this study Thé, co ribution of line 2D cannot
be evaluated at this time for it had been backcrossed only onceZ‘”Dough mixing
characteristics of this line will not get any stronger as backerosging con-
tinues and. céuld become, weaker. However,. substituted lités kB, T8, and 5D,
definitely a respon51b1e for the strong dough mixing characteristics of
Cheyenne. .| e fact that at,least three and possibly more chromosomes contribute
factors: producing long. dough mlxing i Wcheyenne helps to. explain fhy a,simple
cross- between ‘long. and. short mixing: time parents produces few’ segregates ‘which
have mixing properties equal to the stronger parent. "1D on Chlnese must be
carrying some miX1ng factor because this curve is representative ‘of & number
of 1D lines. o e e . . .

.......

e i 1r e TEe U B m BT st ".."i",.'.‘f-,.ik;‘i . ot
Effect of the Backerossing Program on Mixing Characteristics .

The backcrossing progrem which was discussed earlier removes the non- .
desired Cheyenne chromosomes. If a non-desiredCheyenne chromosome is affecting
& particular characteristic, its removal (by backcrossing) should remove the
particular effect. This phenomena in regard to mixing characteristic is readily
apparent from an examination of mixing curves for several Cheyenne substitution
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lines which were at different backbrosses (Figure 4). 1In the case of
14, 1D and kD, chromosomes which were not carrying the long mixing
factor, the mixing times decreased as the backcrossing program wes -
extended. Substitutig semple 1A was at a short mixing time by the
second backeross (ChéJ x Cnn). les with chromosomes YD Andihn: "
;,,;,;, xequi};e_d, theP fourth backc;:o 8 ,(C 2 X, Cnp Yo revert to the Chinese
g Lype wever', & fxfw u?as‘ﬁ’cu%ion SR whien
- ol Blich 8 51?‘, aﬁt:ﬁues o SHRADIC e
roﬁé%iﬁ“fg’? i 160 ol dhdedy: STE0 L
o & relighie f l%ﬁdn can’ be“made
Ytivuldd’ Chéyenne ‘e d‘m’“o‘some %w%ﬁé

Baking Evaluation

It is fortunate that Chinese Spring exhibitalvery PHEE teking:
q:,uality upstitutmme individual ch;ropzosomes from Cheyenne, an average
. qual Lal ity | Wheat ,"{‘ nege’ ?in' ‘fﬁi’f frénces Yo e’ eaily
18eerned. 8% voline Ty bortaht qualITY cHatactbristic,”

o1E o e yaxfi T60 U €he' chbtebteristle brie
‘and 6’ are’ photbgiphs® oF* the  Exverlon and: e
’b‘f’e‘éd'h'bduc*ea Troi“Uhg Chisyehhe substitution’
ﬁ\“‘ n “"é:d‘ 1eiids’ niibt’ ewa Tt Purther’ back¢icesihg:
At 1 e repaindel”o A= zepohie’ fr’oui gheyemeffﬁ~ fiot Eomtir1b-
. uting 83 ¢ ‘7;1;@ to, B8 ‘k:i‘x’zg quai¥ (x may be'lan Ukbeption)l T Chiohbl:

“Gomes 1B, LB ahd 7B appear to CAPLY vhebeking propéttiest of! Chéyénne’ >
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Figure 3. Mixing curves for Cheyenne substitution lines and the control

samples.







Figure 4. Mixing curves showing the effect of the backcrossing program on

the mixing properties of substitution lines.






Figure 5. Photograph of loaves (external) baked from Cheyenne substitution

lines and controls using micro (25 g) baking procedure.

Figure 6. Photograph of loaves (internal) baked from Cheyenne substitution

lines and controls using micro (25 g) baking procedure.
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PLANT DISEASES vs. WINTERKTLLING OF WHEAT
(Abstract) Cydapemabidin
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George W. .-Buchenau

Gy fis aaclleonlya e L enobiaine s cabindess o ERD LY e Can
'I‘he role of soil-borne plant diseadeﬂ(;ﬁ; meJchme;&@rob,em o qf
winterkilling is not clear. Although plant pathologists are generally

-f-“*cogni»zant ‘6fithe Xikelikoddnofa d¥sedse-winterkill. relﬂt#;oqschin, few 3

date are availablé’to Suppoxt Such hypotheseme:i . .iint IR OR H

In the fall of 1960 soil fumigation with chloropicrin strikingly
increasd winter survival. Winterkilling was not severe in 1962 or 1963
experiments; consequently, no responses were evident. In 1964 chloro-
Picrin again reduced winterkilling.

Attempts to analyze the mature of chloropicrin response have not
been entirely successful, This fumigent kills fungi, nematodes, bacteria,
insects, and weed seeds and also increases soil fertility. Fertilizer
and insecticide applications have indicated that these factors were not
responsible for the observed effects. Isolation studies have revealed
high populations of the fungus Fusarium roseum in the crowns of wheat
plants in the early spring. Greenhouse and cold chamber experiments
have shown that inoculation with F. roseum markedly reduces recovery
from cold injury. The extent to which these findings can be a.ppl:led to
field wintérkilling, however, is unknown.

The role of nematodes in the problem has been studied, but results
thus far are inconclusive.




TRMVSMISSION OF SOIL-BORNE WEEA‘I' MOSAIC VIRUS

(Abstract)

Myron K. Brakke

Rods of soil-borne wheat mosaic virus were easily detected by electron
microscopy of root-dip and leaf-dip preparations. Their most- frequent
- length was 160 s They were found in roote.of wheat in the.fall 2-3 weeks
.after planting. .. Therefore, infection can occur soon. after planting although
few leaves hdve. symptoms ‘before- spring. Inoculum vas. prepar v
infected roots or debris from infested soil-in. water. Wheat plants were
infected by addition of inoculum-to.pots or petri dishes containing very
young seedlings. Leaf symptoms appeared in 2 weeks at 20 or 25 C,
3 weeks at; 15 C, and:after longer.incubation periods at lower temperatures.
The leaf: siymptoms vere more pronounced at. 15, than at 20 C and were trans-
itory above 25:C. . :The optimum temperature for soaking .source Toots. was
25.C if: the soaking period:was 20 min... The, optimum temperature for.
inoculating seedlings. in petri dishes was between 5.and 10 C when inoculum
was left on them for 24 hr.; Seedlings inoculated in.pots in’"the oné- or
‘two-leaf stage:did not show leaf symptoms within 2 months, but virus ‘rods
were found in their roots by electron microscopy. Use of source plants
from dry soil or roots, of plants treated with dilute formaldehyde or’
sodium hypochlorite, gave little.or no 4infection. Soil’ debris was a_better
source of- Jinor:.ulum if it was. soaked for a. few days before use than if used
immediately after seperation from soil. . The infecting agent passed through
Ca 325-mesh sereen and was-in the pellet after centrii‘ugation for 5 min at
3,000rpm.._r-~ Ce _ o

Debris washed from infested soil was a good s'o'urce of inoculum of soil-
- borne wheat mosaic virus, especially if it.wes - kept wet for ome day or more
before being added to wheat seedlings. Wheat  grown in infested soil did
not. show, leaf symptoms as.early or .in as. high percentage of plants as

did wheat: inoculated with debris or, with water in which infected roots

_had soaked.-  Debris from soil collected from the field from October. through
March was \a good inoculum, but: debris i‘rom soil’ collected from April to

; September was a poor- inoculum, - Thus.the winter wheat plant 18 young and

: ~susceptible at a time when the inoculum in the soil is also highly effective.

Several cultures off the virus and its vector are being ma.intained in
a growth room'in an: effort ta select a culture that will prosper under
. these conditions. These cultures will be used for experiments on the
properties of the vector. _ .

- The effect.of time and. temperature on the inoculation of wheat with
this virus by exposing seedlings to soil debris has been determinei
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CHEMICAL CONTROL OF WHEAT RUBSTS

Hoertadd)

(Abstract)
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Extensive experiments have been conducted during the 1ast 5 years
on treating wheat seed directly in the drill-box. Applications with
formulations .in;the form -of powdex have;been more.effective than when
they were qppl;ed as liquids. Powders have been applied at the rates
of 1, 2, and 3 ounces per bushel.of seed. Effective coverage of the seed
was not cbtained at the rate of one ounce. Good coverage of the wheat
seed was obtained at 2 ounces per bushel and there was little excess
fungicide.? e ety

vy Fungleddes-which: have .been;evaluated extensively.and are. recommended
?at the rat s Of: 2 oz/bu a8:Drill-Box Seed Treatments in Kansas are:

ortho?me HCB. (20% ceptan Bnd. 204 hexachlors
. Ceresan M-DB: (1.93%.Ethyl. me‘gugh,p-q?luene sulfbnanilide)
Panogin RK (O 9% Methylme Nury dicyandiamide) ,

"’x r s

QUANTITA‘I'IVE ANALYSIS OF RUST SPORE DEPOSITION

T T RN
RS PG A A B L S S

R. W. Romig

Air sémpling for rust spores was conducted during the 1964 crop
season at 25 weather observation stations using simple impactor traps.
A trap consisted of & microscope slide mounted in a near-verticle
position, approximately 100°, on a weather vane device. The slide was
lebelled, coated with a thin layer of vaseline, and had an effective de-
position surface of 2.5 square inches. Slides were changed daily at
approximately 0800 local time, and the date of exposure was considered
to be the day that the slides were placed on the vane. Daily counts per
slide of stem and leaf rust spores were recorded.

The advantages of this sampling device are that it is inexpensive,
requires no power supply, requires little skill on the part of the local
cooperator; end it gives & measure of spore deposition rather than of
concentration. The disadvantages ere that only counts for a 2k-hour
period are obtained, there is no selectivity (dirt, pollen, and other
spores often cbscure rust sporee), the efficiency is low, and the
efficiency varies directly with the wind veloeity. Despite the¢se’ lime
itations, spore counts correlated well with local rust development.

Regreﬁsion analyses of the logarithmic transformations of the cum-~
ulative spore counts were highly significant statistically. Regression
equations were calculated using the full range of values from the first
to last days spores were trapped on the slides. However, even with
logarithmig transformations, cumulative spore count curves were S-shaped.



Thus, slopes of the fegledsidi i
those which would be derived by usg%

‘*@éﬂca«‘fgéla@ea JMdid to ve flatter than
_mig-range values or by using some
Eransformation.

other manipulation, such as . the ($58

The obJective of these analyse s is to eveluate correlations between
spore count data and certein WE4tHEY fécdfs ms a basis for predicting

or forecasting rust develg nt, .
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THE UNIFORM RUST NURSERIES

There are two Uniform Wheat Rust Nurseries--one for winter wheat’
and the- oﬂher for spring wheat. These overlap to some extent in the
' locations‘at which they are planted Both have the same objective.'
That obaective is to provide as broaed a sample as possible of ﬁhe rust
causing organisms for testing certain host verieties. In these’ nurseries,
this objective is approached in two ways. The first is observation of
rust response and severity in the field at the various locations. These
Observatidns are collected and summarized and made ‘available to' cooperators
and other interested parties., These data’ provide some information ak to
the distribution of virulence to the’ iricluded materisls. These materials
include mostly host .lines of which.something is known of their resistance
capabilities. S , , ] e

The other approach taken to sampling the pathogenic potential of the
pathogen population is greenhouse studies of cultures from designated
varieties. A completely adequate sampling for these pathogenicity tests
is probably never attained. Undoubtedly, the Uniform Rust Nursery col-
lections make up the best sample available on a practical basis. Obviously,
we must consider the time and funds available for use in teking samples
and in meking tests.

A comparison of race data of Puccinia recondita f. sp. tritici from
the Uniform Rust Nurseries (URN), with those from non-URN collections, and
from total pooled data reveal that the addition of non-URN data shows the
total race prevalence to appear more nearly like that of the central
United States. This is simply because the major portion of non-URN
collections are made in the central United States while races show a marked
difference in frequency in different areas of the United States. Should
there be a greater portion of the sample from the central U.S.? Prob-
ably so, but the point is that the widest possible, yet a practical sample
is that for which we strive. The Uniform Rust Nurseries provide that
sample. We should consider the type of sampling used when we look at
race frequency data.

Collections are made from both fully susceptible varieties and from
varieties which we know are differentially resistant to races. The col-
lections from completely susceptible varieties probably tell us most of
the true race frequencies, whilé the collections from differentially
resistant| varieties yield the more rare races. In breeding for resistance,
we should consider both the prevalent and the rare races. We should look
at the rare races for they may be the prevalent races of years to come.

We have the tools to search out the rare to very rare virulences in
the pathogen population. We have means of characterizing sources of
resistance to such virulences. From that point the problem becomes one
of incorporating those resistances into commercial varieties. That too,




is within the limits of our present(abilii;y. I hope to have available
fairly soon a fairly extensivé 1ist of "universally resistant" sources
of leaf rust resistant materiasls. We need to diversify the resistance
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. ‘THE 'UNIFORM SOTL-BORNE MOSATC NURSERY

(Avstract)

W. H. 8111, Jr.

: The soil-borne wheat mosaic virus regional plot was, planted in
infested soil at Powhattan,: Kansas on Ocmgber 5,..1965. - Oxne hundred and
. twenty-one entries were planted plus -several hundred breeding lines from
Kansas. . These ‘tests have been very: successful in the. past and we expect
them to. continue to-be most useful.. Resistance :t‘ound at Powhattan has
been equally outstanding in other areas .in. the. Great Plains. . Since .
~ only one strain.of the virus has been. identified in. this: region, ve
expect the response to the virus, to be very. consistent in a given variety
vhen the environment is favorsble for disease. development. o

TEE REGIONAL WHEAT S’.ERMK MOSAIC MJRSERY

(Abstra.ct)

R. C. Bellingham
In three years testing, Scout has been uniformly tolerant throughout

‘the region. With one exception; the. susceptible check, CI 12851, has
been uniformly susceptible in five years' tests. The trend for most
varieties, however, has been a mixed reaction, both for year to year
" tests'at any one.station and for one year's test .across the region.
- While general trends for type of reactién can be .picked out, it is not

possible to predict a variety 5. performance from year to year. or location

’to location. co . _ L

The data available would be more valuable if reports could be
- obtained every year from every station. '



RN AND N RNATTONAL  RUST ) NURSERTES

V. Q Loegefing and L. P. Reitz

Three npurseries for making rust tests on winter wheat are coordinated
‘ from Beltsville:” %hey afe:the: International Winter: Wheat. Rust:Nursery,
_“the Ungform Winter’ Wheat Nubeead, and: the! Internationsli- Stripe Winter
" Wheat’ Rust: NuFsery. ' Threel §pring whent nurseries: are also conducted that
‘" are’ the *counterpa‘i-t* of the! wiHtes vheat unttasv. The Puerto: Rico. ‘J.Zes'bing
Program 15 a part-6SRHe Tivernationsl ‘testing aspect ©f the: wheaty:.
program: and’ provig&ie& For testes Th e’ larhe: nuber of: early @namticm
 materials With cultires OF Wotehtially dangerous North American: Puecinia
T eraminyEs S ri tie sl T WihhE® whsEt ‘rémaine 1 the rosetbercdin Puarto Ripo.,
but we believe mére WiHtér ditiedt should e submitted:for rthis r—:t;estw’;::

The International Rust Nursery program has as its objectives the
finding of new ‘getes ‘or 'combinEEIdnE of genediifeh (WIll protect the crop
against rust and to test on an international basis new varieties and
promising selections developed By plsiat breeders and pathologists for
resistance to rust. The 1963 winter wheat nursery was grown at 31 loca-
tions in 18 countries.

mEEDaLLFsn W0
e Considera’ble Anformation comes in on all three rusts but in order
- ¢¢ pereen” spedifica.ily f‘dr“s‘briﬁe ‘mistoreslistance a-speciakmurgery was
set. uplfor this purpose. JWesﬂern bf‘ee&ers aves primarily concerned -Wwith
tﬁis nurSery.’ D E " LGE 4

-—,-{ P g
s

‘I‘iie ‘Unifor Winter‘ ‘Whéa t’aRus'b»fNursery 180ml smllanureeny of ,e@refully
selected ‘advanded strains-end nanea varietiess 1 Thé main fobjective :here
“{s to’ permit G S5 Pathologists the opportuatty to'study:the rust:situstion
in greater depth, to keep track of what is going on in the:field where
rust sprea.ds with respect to types of resistance involved, races, new
cultiires“sr rust] and’ to-get Horarastafled rust informationson new
varieties as they come into pro@uétidn.(:Msny-ofithe-entries are: semi-
rermanent to provide information over a series of years.

The spring wheat nurseries were discussed at spring Wheat workers'
conferences.

Your regional improvement leader alerts key breeders and pathologists.
annually to the use of these nurseries and tells you when and how much
seed to send. We would like to thank &1l who have contributed to these
nurseries for your promptness and cooperativeness in responding. These
nurseries are sent to many parts of the world and one or another is being
seeded somewhere practically every month of the year. Hence, it is a
continuous process and one year overlaps another. Consequently, we must
set rigid deadline dates for seed to reach Beltsville. The reasons are
obvious. .
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Two problems persist. One invblves proper identification of entries.
We urge you to be careful-to give thé“exact pedigree and correct identify-
ing number. Often the numbers are a mixture of row numbers, years, selec-
tion numbers, other station designations, etc., without any clue as to
vhich is which. = Besides being wrong in‘many cases, our indexing and
. eross reference work is thrown into utter chaos by sloppy pedigrees and
"ventails a lot of correspondence that shou.ld not ’be necessary

L Another problem is loose smut: in the seed. H‘-We"-enlist your efforts
to. reduce this still further. C e .

SRR
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ity. One of these :I.s an attempt to loca.te by monosom:lc a.nalysis the éenes
derived frow i bimophieevisx: mrquia% {1)-for: fertility. restoration of
the cyto-steriles derived from T. timopheevi: crosses.: +The; other is a..
study of allelism in five varieties h.ancer , Gage, Bla.ckhawk, Crockett
and Relief) that have been shown by Livers (2) to give partial restoration
in F; hybrids of crosses with the cyto-sterile T. timopheevi x BisonT.

In ‘the monosomic study the 21 Chinese Spring monosomics have been
crossed to T. timopheevi x Marquis3. The F,'s from these crosses should
be of two types, containing either Ll or 42 chromosomes. The L2-chromosome
type will be discarded. The plants of the 4l-chromosome type will be
crossed to male-sterile T. timopheevi x la:l.son8 plants. Assuming there
are two genes on separate chromosomes for fertility restoration (l) ,» the
genotypes for this cross would be rfyrfirforfp x RfjrfyRfy or rfyjrfirforfs
x Rfy Riprf, or rfyrfyrforipx Rflrfl%fgrfa 3 the la.tter involving non-
critital monosomic families. Progenies from crosses involving non-critical
families should have a 1:2:1 segregation ratio for fertile: part fertile:
sterile. The segregation ratio for the critical families should be 48:50:2
for fertile: part fertile: sterile. At the present time the 'Fl plants for
the restorer x the 21 monosomics are growing in the greemhouse. .

The purpose of the allelic study is to determine whether the genes
for partial restoration are at the same loci in the verieties being studied
and whether a line can be developed from them that will give full fertility
restoration. This study is being conducted by a graduate student, Mr.
Robert Pylman. ;

We are making A and R lines out of each of the varieties as follows:

A R
Bezostaja 12 (PI 262687) Bezostaja 12 (PI 282687)
Wichita3 Wichita?
Cnn x PI 178383-22 Con x PI 178383-22
Tmp x T.-Ae? (CT 13523) Tmp x T.-Ae? (CI 13523)
Gaines3 Gaines?
Colorows _ Colorow?
Avon® Avon®
Kaw3 Kaw2

Quivire Cross Seln. K621362 Quivira Cross Seln. K621362
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HYBRID WHEAT RESEARCH IN KANSAS

LW %’m tdok over the wheat ‘Pré ject at’ the m‘ya atation.
g "%orgﬁum ‘geneticist’ Wi M Roes;i Wilsowbegan sefious
é,, to develop “in wheat s “Bystént of male ‘sterility comparsble tpsthe

" “otie which ‘hAd dade Kybrid ‘sorghum ‘d Féality ' Following the -lead.of the

e Japaneszé ilson g.nd Ross planned a program of substituting the common

ye 3 ﬂ" ' Detober” 1962 Ne'braéka anﬁounced “that. dfter crassing the

‘ ‘s ‘ddzen ‘Specied of Whedt and ‘Aegllops. by :répeé.ted
’ vsiﬁg the variety B'I:so as«*thef __recuz*ré"ﬁ"polliizator* < .." et

",61, after @ " imdghe@vtrx A
oricTuded thHAt' 'f timd Heev: eyto FETE TS T nturmison
‘factors tad resuited in & new-dnd promismg kind of male+stérile
Fe u&w;ng hHis discovery‘wﬂson' tosk ‘enployment with.DeKald:to
X (1“1:1‘ : aevelopment of hybi*id xwheam At this time! the Un:l-

Kansas male sterile vith'a T imoghéevi dérivativef N5’4~2h37, e few

" fertile hy'brid plants-resulted.

ch he had developed é.uringa hls ﬁrst year wi'bh BeKa.lb.r
L& material crossea“lon Bison male:sterile produced: fully
plaﬁ% '§p7 tn“f; greenhoue. ' Ivo” dominant: fertility: restoring
factors, Rfl ana RED: “vere indidated in ¥y andibackeross: genevations...
ma%erial “from- ‘Ehis«erosg ‘'bas bebn distributed by the
f%tgtion*’%o” Q.bc}ut 8@ bf”ééders £6 datew = Sinke. sMarch

,Present research 1& Kansas relatrng o hybrid whea.t has' rour pha.ses'

Aoy _,,development , observétion' and intrease of male~stérile: stotks; (2)

"ii\e .. o‘v&tﬁjcytoplagp.

Qevelopment anﬂ observa‘i;ion‘ P Fertilitytrestoring stocks; (3) studtes

& ﬁhéf’ ﬁeld on mle—steﬁ.le vheata subjected

e

dozeli Wellaaeveloped' maiessteriiéé ssheties, in
‘@)Y -cages the ‘A-lines.are definitely later-in
turiiy han the BLlines, ,” making ‘these steriles-difficult to propsgate.

Major emphasik- iy on: ‘developtient Tof varieties with the timopheevi:type
. of “sterility. Kahsas ‘hds 50 nalted verieties and’ ebout! 75 experimental

‘,f‘strains aqﬂ plaxrt introductions’ In Warious stages of A-line: development.

Nine sterile varieties’ areé row in small ‘fleld Aincremss blodks. From: this
experience it 1s clear that most of these common wheat strains convert

to good e#erile lines. Several, including Relief and Blackhawk, evidently
possess dominant fertility factors which prevent full sterilizetion. A

few, including Cheyenne, appear to have a recessive factor which con-

ditions partial fertility when homozygous in T. timopheevi ydeplasu.'2No ... :c

objectionablescharatters have yet been associated with timopheevi ¢ of
cytoplasm in common varieties. e
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Fertility restorer development in Kansas to date has been entirely
based on T. timopheevi x Marquis”imaterial .of Jim Wilson. Currently 28
varieties are being converted to restorers. Of these Itana has twice
produced one-gene segregation for high fertility in backerosses, and no
- male steriles have been.recovered. -Eviden ,I,% ; POBSesses, either Rfl
or:Rfs. .In:restorer backerogses theyen%cagaigiﬁg play vior .
:s*“‘expecteﬁ o:e 8, variety wﬁ:h Mecess:; : 14 Con on;

:f Dear-failures

tear“ e wheat "",zira e #Heta
Jures,

of steriles, /84D Bigg,togs «§0:coincide. in 'Q],g giigg» .and in 8sQme .seasons
~to. the - fallurezof pOLIINALOYS to.extrude the ther ed .

:.'pohlen:freely into the. q.i;c._ e~
tveen-patents, the: gx:gq,uencyoqf 1«y:.chser'\na'.

- dmum: vindica.te that . produgtiongmrx‘gnis rar._\,

measured have beenqcenducted Wlthxg 4
. questionable -if:the game resylts;would >E M
.. iwere growniwith:planting yetes compsreble to,those employe
" wheat-cultyre. +An:experiment-with wheat. hybriéﬁ,eP ,
mended ra.te of hs lhs.mpem acre yes, A

w

i‘ull stand of whea.t.i ﬁybr;ms 'grown»; 1nvelved the arenﬁa i
Scout, Bison, Tascosa, Triumph, C. I. 13285, Ottave an Chqy €
the test these parents ranged in yield from 34 down to 27 bushels” per
~aere as.listeds:~Eighteen: of: the: ppﬁsible, 2L qpridgqyere gro méln two
replications. ~Their yields venged.from. 45 down 1o 33 h hels De
ori from Y%k -down to;97%. of  their: respective. parent. yarieties
is average of 61l hybrids was 122% of; the perents,. The LSD at the
was i Half of the hybrids veve significently better, than their
varents. The better hybrids showed considerable heterosis a‘i.so in’
number: ofiheads: per: plot: and::in-straw yield..: mrbrids Were gen ;:ally
similar to’ theuhighen parent’.in height,- heaq size s, .Beed gl} tggt
welghts In heading date the hybrids were. very. close 1;0 he. nid-p
betVeen parents. Hyb::tds fram this group,f jif they. cop.tinu_ to:‘s“how high

scludea in,a 9-Nariety diallel fatuély pow Ebeing 1gro?gg J:ik
“iment. AS~varkety-diallel. is being .grown. at. three Kans
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- -The Péllowing strains

are now being grown in
Kansas to develop

The following strains are now
being grown in Kansas to

develop sterile_ forms:

fertility-restoring forms.

ms® x Ace 2 ms® x Amer. Banner? The source of restoration
x Americsn x BisonT 6 in all cases traces to
x (Atlas-66 " x Bladkhull®: R, -timopheevi x Marquis3.
x Austin x Cimerron
x Avon? x Kanred R x Atlas-662
x Aztecg L xeKnexT - 6 x Aztec3
X Baart x Orienta X Bison
x Bezostaja-12 x Pawneel x Blackhawk?®
x Bison : ‘x Purpléstrawl . %.Brevore -
x Blackhawkh x Red Chie x Burt?
x Bla.ckhullh & Trayis® X 'Caddoe-- g
x Brevor x Wichita6 X~ Cheyenne3»
x Burt® ix°Cl 132858 x Clarkand
x Caddod x Columbia3
% Cheyenne3' x Comenche
x Chul! x Concho3
X Cims x Crockett2

- % Clarkan

X Colum‘bia,-l-

X Comanche?

x Cro#:kettlif:;; SN
x Gai 582' e,

| X Geness el‘L T

msC: x-'Té.s‘cosaG- R

"x Bigon2

| = Itana3* BT

CxKaw3,

e xLancere ...
% Ottawa? ..

b 4 Ponc‘a.a.,

IO’b&’edh % :Rglie;ﬁ?,,._;; o

- x Ioturk X Scout® -

' Kﬂﬁﬁedh x-Tascose

X Ka x. Orienta

x Kawvale3 x Wichite

x Knox ©x 6 12ko62

x Mono - x0I 1328511- -

x gmgr el x CI 135482 ~

X Orien

x Ottawad

X Pawnee

x Purplestra

x Quadratl‘

x Red Bobs®

“X-Red" Chief3

"% Redec Faooonnooanene 0
x Scou‘b W= timopheevi o
x Steinwedell‘ o = ovata. .. . -

X Tascosad @ o

- x Tendoye
x Todd3
x Triumph?
x Westar3

e = .caudata

‘x White: R‘edchiefa':: o

Cx w1ch1ta‘+

- %:CI 12hock
% CT' 132856
xCL 13548% -

x 1hExpe rmentalsi’ T
- x'Seéut® %35 Scout’ Se1,2 NIEYRFES

% Obtawa3 x 3 Ot Selil .o oo

x 20 plant introductions?
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Earl C., Gii:mo.rey Jr. ,

Recurren‘hni’e.r;nt

- Thatchers ?em’bina, Se]kirk, J‘ust
- ..-Crim, Lee, Marquis : :
" Experimental strains II-55-11,
' II-55-3J+ '

- Our restorem program has met with difficulties. _
sources of- fertildty restoratién; as:fpllove: Nebraske"Expe
~ Kansas Experifient Station - Dri.Campbell at Winnipeg . Prof
beski - apndouriown crosses to T timopheevi. At the pre;en
Shebeski ‘s material appears to be the most promising. We have 1
same lines;:giveh above in crosses with these sources of restore sz,' but
our main pro!slem ‘has been finding germplasm that- g:lves iPe tj,,le Fq.,
before baokorossmg. It appears that more is involved than,d;wo ominant
restorer, gstiesyi I suspect modifiers, perhaps recessive r&;difierqi, are
an impoftert pait: of at least some of the genetic systéms‘f, stocks we
have use& A "m'osses. .

The current activities of the hybrid wheat prograg,iwyn;aga are
centered primarily around the production of standard wihbey.and spring
varietal lines of male-sterilés: és:and-restorers. This pro‘ m-18 being
conducted by Mr. Leonard Joppe, who:: ;working towaraegﬁgbﬂ]}., #n.genetics.
At present, it is enticipated thatofhe:lines, when completed, .will be
used a8 tools in basic research studies with little. emphaﬁs «plaged on
hybrid variety production. ‘I‘he lines are currently in thex.sgpond and

third backeross. . SR 4, m:f"u b

A heterosis study involving three crosses betﬂgeugfpuz: )gxavdxred
spring vheat varieties was ca.rried out by F. H. McNeal épd:pthersg in the
summer of 1964 (Tables 1 and 2).  The Fy, and Fp, and ﬁamgt popnlations
were grown in five replications at each of two locationsh“» Evaluations
vwere made for heading date, plant height, number of heads:perrerea,
number of spikes per head, kernel weight, numbexsofikerseigrper head,
yield, protein per cent, sedimentation, apd-the: rfarinpgxaﬁgighqrgcter-
istics of absorption, peak, stability end vb.lorimeter.v With: t«hree exceptions,

""ILM sBosIak U "‘":u
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the Fy and F2 vere intermediate between the two parents and in no case
did they exceed the high parent by a significant amount. The qual:l.ty
characteristics! bf the ¥y end Fy popilatichs vere no: worse than the
poorest parent and in some cases, tended toward ‘the: bet%er “Parent. -

ot e

g’i" d&t& fmm aﬁetergsu study ‘at Bozeman and Huntley,

Plant
- . character -

Expression of. Tooria: gapulation |

Low  : Inter- . &:'» Bigh: -

parent : mediate 3 peérent
€l

o8 446 oo

Spikelets/head:

F .
1
Fa A 2

w &=
N

Kernel weight:

F | 3 3
1 : , .
Fp 6 lel T

Ketnels /head:

Fl 4 . “-::72':{;-:::
F2 B 1l y o

Bushels /acre:

Fo h 2
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dntere: ot
: nmediate

High
L Rarent

Parent_

Sedimentation:
iIi - 2

Absorption:
F
Fo

Peak (min.):
F
F2 )
Stability (min,)::
F

5

Valorimeter: .
) Fl i 21
Fo 1

ER TR




Winalte? |
Scoutaii_:’l‘- HIRRESA NP A M AN .il BIDOEL AL DRV NV ey
Cheyenne2

Gaines?
Rego
Yogo?’2
Itana
Nebred.2 o

Westmont

Ui

~ SUMMARY'OF HYBRTD® WHEAT WORK " '
UNIVERSITY OF NEERASKA

. . B .
e R % AV T R
5T T boanote 2nlisioN

John W.}Schmid‘b and. V A. Johnsen

ETH

4]
”

Cytoplasmic male sterility (Nebraska-ARS sourceiv)i‘:-is being trans-
ferred into about 40 varieties and experimental :straihs. Additional
promising experimental- ‘¥inles will be included in:this ‘program this
winter. The most advanced sterile lines are with varieties such as
Scout, Wichita, Ianced, Ottawh,eto: o Babkerossing drivdblving such var-
ieties is proceeding in both the greenhOuse‘ and field concurrently. Most
of the work ds with winter wheats. o e s e

Me.le fertility restoration (Nebraska-ARS source) is being trans-
ferred to some varieties and espéciaflly ¢! promising experimentals.
From such crosses promising F., lines homozygous for restoration and
other iuportant eil&ra;cteristiés mey-be ‘vested --’ass--gdgahﬁa&: PolTniétor

Fertility restoration has Yeeti' compared- ! 'emu scal;ﬂ qride
growth chamber, greenhouse and field conditions. It appears to be
DeEt undet Fleld and érowth ‘hambEr’ Eonditions and: Cp“éorest"unaer green-
houae"' ondit%ns.x Ligh'b inténsity a‘ppe’ars %ol ’be iﬁvo]—s\fed. " e

s lyapieties! mn as Cheyehne have i:otential for' imrtial restefation. St
This is both good and bad. These additional factors for restoration **
can be used to bolster those factors obtained from timopheevi derivatives.
At tne_safne tiine- 448" Sbvious: t“bdtffnet allrcomﬁ‘fw‘ TETWILL Bte

well ‘ ' :

Prelimiﬂnaiycrbss -polliné.tion 'tudies‘ las‘tf year indicated seed set
on sterile ﬁﬁés“’mnging«from 4$L65 per cent . These involved  feed get”
onisterile plants- pollihated by adjacent’ pollinator:lines.s WhE1eT this’ |
gave.no indication of 'the distahce over'which effective pollindtisn-Vonld
have occurred,: this did indicate that: croBSapﬁnimtienmas fairiy: good’
in & non-favorable year since weather conditions at pollina.tion time were
not: considerediito be. favorable for eréﬁs-pollina;uioa' o v

I T



Studies in progress (planted in the field in the fall of 1964 for
1965 season) include;seeding wate: studies at three, locations, a replicated
eross-pollination studya at, ‘Li‘;r -,ga.rletles and a crossing block
of seven male sterile or A lines with an apparent homozygous restorer
line. The-datter could provide F, seed in quantity for: yield testing in
1965-66”’ “TE 18 Hot expected that these will result im commerciai-hybrids.
They are being: mpde- glp to learn more about restoration stability.,

e:lng converted to A lines (Nebraska sterile) L

Hume?
‘Gainese
Warrior?
Aztec?
Winalta2
CI 132853
CI 12406

Very‘ llttlse*rregress g abhe earaa,pf m‘oduc; ng.m o
restorer lines has been made at this station. The encountering o:t‘». twor
primary disease problems, one a cool weather problem and the other a hot
wea.ther problem, mg mhibited:»;our work,s sl geidn oy b podes

the summer periodp 5 Vemalized yg@?ts we,re remove _-f,from the cooler and
planted in the field in June. The disea.se hit so eeverely ‘that these

: S ] a,cco;nplished.
his period

R Dsmpihg T ,gffgysuz;gqplants durmg; the vernal;.zs.tion‘, peré,od ha.s
ad.ded a great deal of destruction to the young plants. The addition of
panogen in small but ei‘fective dosages controlled the 3011 organiz.ms

this time, we. a,re trfyingfa differe ,,;fungicid.e kto
.off, with-appareptly. good resmlts:..Captan~Folet: (Stauffer Chemi
has a-low: tox:tcity index;and«a,ppears»ftobe giving controln y

" Ve ave now back inte.th Bybrid program thenks toc$he. good: ofﬁce,s
of Dr. Porter and Dr. Craddock.

cal)
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HYBRID WHEAT—-NORTH DAKO‘I'A.
Karl® Luoken ahd S. 8. Maan

(rfe-ééht"ed“bi K. L. Lebsock)

The hybrid vheat' program a.t North Dakots was initiated (m‘Ja.nuary,
196k, with two fullitime perscmnnel, Karl Lucken end S. §. Msan.: This
report presents s ‘feview of the various studies planned or und%r ]wa.y.

Breeding Program. Advanced lines from the hard red. spning and.
durum wheat projects in the area and several foreign spriné:whe&ts are
being converted to A and R line status using both the Kansas:amng Ne-
brasks sources of cytoplasmic sterility and restoration. For most,
one or two backcrosses-havé beén: ‘completed. = These:wheats ‘wildbe
tested in the field' this”sumfie¥ to- definitely establish their status
as A and R 1ihes’End o Aetermtaé  further the effects: of environment
on the expression of sterility and fertility. RS

Small 1ncreases of a few A lines are planned.

e , ST
R - S R B Ty
. SorlY

Genetics and Cytogenetics. Both the Kansas and Nebraska restorer
sources are giving two~factor-segregation-~usually;:: i Exceptions (partic-
nlarly with the Nebraska restorer) apparently represent cumlative
restoration genes andfor Yevessivensss:or: incomplete dominspce;of
'certain‘ res“tors.tion factors. These a:re being s:bndied ﬁmzher, o v

3 J D.L b ‘ +

'I‘he final cross of a monosomic a.nalysis to 1ocate the chromos,. - .
somes carrying the fertility restoration factors of the T. timo&eevi
X Marquis3 line obtained ﬁ' m Kansas now 1s be:lng grown in the greenhouse.

A Chinese Spring monosomic‘ set having '1‘ timopheevi cytoplasm is
‘about ha.lf completed (w:tth*&hree doses of Cﬁinese S;prin Yo' Heo P

-‘,,...;.,,.,. .
. S {0 oy

Crossapo tiaﬁ.- croes-pdllinatien experimegtc were coxgducte&
this, past sumier using ms®ix/Selkirk3. ‘Althoughisead set was quite .
good, interpreﬁatieﬁ ;of the do:ba. is diffalcult because of sqme ~se1f, .
fertility SO EEU s = N ..'

Simulated crossing blocks involvlﬁé E‘our oi' g‘ivevarieties will
be grown at several locations 1n the sta.te this summer.

Hy_'bri& Viggr. LARE eight-variety diallel .cross;will be; sgrown by

*'Pa.‘nlo Larrea for hisvaster s thesis ¥esearsh.  :Agronomic-date will; .

be taken but primary emphasis is on the milling and baking characteristics.
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AwLines* B i o - s ‘t
Conley3 [Rn LGl o (T“‘t‘ 'x MQ3)"C3°nley2
Crim Cr1m2

:ff“d’ustin5

2V Lee:
xPembina'i
Selkirk>
Thatcher3tc-
‘. LekotaP:
‘. Wells5
*ﬁ‘heée”lines.fhave oribt been. tegt.ed in.the ‘ﬁeld' to S

: Ldetermdne* 1fxﬁhe1r steril,ity ichemg_Lete., sThe, . . ..

2; FERN .

with increaé‘mgt geed:: su'pplies,' i}xdtiatlon of ba; "crggsingi Erograms and
obtaining inform&t:.on on *bhe degree of cross-polllnation under field

T Thenty-twor wheat’ aristies :a.ndzfseke fiq are' involved in the ‘back-
crossing program for the production of: male,-steri;l.e »gpunterpa.rts, A .
majority of the lines under development contain the Triticum timopheevi
cytoplesm} However ; ‘o sfew lites: ‘containing the Aegilops ovetes and
Aegilops caudata cytoplssis are also being. ‘produced (see: separate ;L;Lst)

The Kensas source of fertility restoration (T. ‘imopheevi x
Marquisd) 18 vetdg tranaferred into iten:varieties of Wheat,  .Three -
selecdtions  fren the Nebrasks Sh2l37;populetion t;hgt“ -hav
good ‘restoration “ability have been trossed to-eight different . "B" L
lines. Further evaluatios of the restorer selections are being -made -
under greenhouse and field cond:n.tions.

B T N R L - SO LA L P

Evaluatien of ‘Neﬁi-esia' i;ét 1 and Lot 2 Restorer

< Detailed fiéld-observations were-made;on.
N .28 plan‘l.‘rs from’ Lot 2 in- 1961;. Plants An Lot

cer

526 plants :from Lot 1.and
verage' one :lnch shorter R

Taeo ,{, SNt 1 ;!’nv T




one chy’earner, eidnt‘ Pé cenit more seed set (im‘oagged hm) and appox-
imately 60 per cent more tillérs, spikeléts :and:sedds per:plant then
plants in Lot l.

All plants 1n 'botih lots exhibited a type four resctidh té lehf m'st 3
however, four plants in Lot 2 and two plants in Lot I had 8:Q:-type.:
reaction to stem rust while all other plants were type
three dwarf plants (2h to 27 inches in height). whe “
were of normal height.

ali?Lot 1 plan%s

Visual estimates of per cent seed set agrqed uite\well with actual
seed set except for spikes with less than 70 per “cen't fertility,in which
case visual estimates were gemerally lower than-actugl counts. .Fertility
ranged from 60 to 100 per cent for Lot 1 and 45 t‘» 100 per cent,for Lot 2.
In Lot 1, 50 per cent of the plants had 100 per cent seed set whereas
Lot 2 had only 18 per cent in.this class..

Approximetely 24 per cent seed set was‘ )g,
ditions in 1964 using a male sterile wheat. con
pheevi cytoplasm. Wheat strains cbntaining :
produced seed set ranging from four to seven pger‘ 3]
the pollinator parents coincided with the T ti it

later than the pollinator. St

Present a.n& Future Planw

R

AR -

1. Studies to compare the 1nheritance‘ ot reato:ser cfactors of *
Nebraska 542437 under greenhouse and field conditions using
both seed set and pollen - tainability as a ba.sis for
classification. ‘ - . %

{8y 1 '3- SR ¢
2. [Extended studies on the amount of cross pollinﬁ«tion involﬂng
different climatic comdft¥onswi) o°wd. 7.0 el o
£' (\( ,:‘L‘f“"‘ N "4‘,
3. Studies of the influence of the different .cytoplsa.sms of Ae:
ovata, Ae. caudata and T. timopheevi :on .chdracters of economic
Tmportance (in male-sterile 1ines of simiaaar )genotypes)

b AN LI .."l',,

Taaewd ®
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4. As a possible means of identifying promising hybrid combinations
o dt e mindmun.expensge), 8.:study. will bemade of the, rela:trionship
ripetween heterosis: m~the g and: F, generations. . ...

walelqf kE

.- List of A and R Lines presently being developed in Oklahoma.
Maler—Ster:Llé l'izmes PR -

, x Tascosa3
S N Conch02

‘.'j‘x n
"
L Scow.;j‘f2 -
‘ " T3

DE é:x Triumph2
" x Tmp. X T-Ae.2 (Gify 3883y Fwew wng Do

" ¥ Wichita?
" x C.I. 1328 . )
" x Norid: Ltzxa GiIi 105087 (éﬁz.:’iaﬁ Joseoh -

L 58 .,w<1=-

I. 221 66)
283 231

) e«;s

B e O izhéé (sw. 62716 -«
" X Tmp. C.I. 12k06 (Stw. 627439)"
" x Tmp. C.I. 12406 (Stw. 627530)
x YeomanC | 6

)a:"‘l‘riumphé i L
%: TmpsC; Tuv 12#01@ (sm _621«169

" X Tmp~C, I. 121+06 (stw 627&393
" x Tmp x T-Ael. (c 1. 13523)
sl nent o Kaw LS e am

" x Tmp-C.T. 121&06 (sw 627»536’
N. 5h2h373§0kla. hORg X Xaw
N. 5&24373"01:1& BUT)rex Co I 13085

" x Kew x DSZBA-Ponca.
" x Pawnee

" x Tascosa

" X Triumph

N. sh2L37R(0Okla.35M) x Crockett
11 Pe Kaw
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HYBRID WHEAT--SOUTH DAKOTA

. D. G. Wells .

- Yields .of. the Fl hybrid . in seventy-one crosses are being determined
in spring vheat in field and greenhouse he data ‘he,ve not’ been fully
analyzed. Parents of some of thé obviously better‘hybrids ,; however,
vere Pembina, Spinkcota, II53-661, CII365k4, Lathrop, RL2938, 0113296
ND26k, II53-T733, and some South Dakots seisctions: —-A-tést of this kind
in winter wheat was seriously damaged by barley yellow dwarf., Another
test in wmnter vheat is being made. .

In. winter wheat, no clear distinctions vere observed between the
survival. of parents and their Fy hybrids at Brookings where survival was
almost perfect and Watertown where killing was almost complete.

, A spacings study in spring wheat wa.e made using the eross Lee x
. II50-17. ‘Spacings were 13" and 6", l%" % 12", 3" x 67, a.nd 3" x 12"
for hills and rows respectively.’ Analysis of the da.ta is not complete

‘ Transfer through backcrossing of two restorer t‘actors to Nebred is
being made on & background of genés for Epring growth habit. - The donor
parent had spring habit genes from Marquis and Lee.™ ‘Eléven seeds of -
F1BC) produced 11 plants in the greenhouse from September 4 seeding.
A1l headed without vernalization but-two.of them were too late for
crossing.. . Hea.dmg of the backcross plants corresponded with that of
vernalized Nebred ,gged. heads on 7 of the 9 plants studied produced
'no seed. - The. other-two plants ylelded 19% and 66% seed sets from self-
ing corresponding with an expectancy-of.d fertile pla.nt in k. Spring

-~ habit—genes- in Lee-are strong. --In- the F, of.Lée X. :Nebred, 81l 39 plants

headed in the greenhouse although two were late. 1In F1BC) in an earlier
- greenhouse crop of Nby x Lee, a ratip of. .6:5:6 was‘cobtained for spring,
‘intermediate N -and winter type plants without verna.liza.tion. Not having
to vernalize BC progenies may save timeé in some programs when a spring
vheat donor can be used and a continuing supply of the vernalized
recurrent winter wheat parent is maintained.

The fertility of the Kansas R lines was 92% over 9 ba.gged hea.ds
from September L seedings in the greenhouse. The fertility of the
Nebraska R line was 84% over 5 bagged heads under similar conditionms.
The difference ma.y not be significant., kS

The fertility of the F "of R line x va.riety was much higher over
numerous crosses in spring. whea.t than in winter wheat in the greenhouSe.
The Kansas R line parent was used in each instance. :

Ten crosses onto A l_infea” in winter wheat are being attempted;‘to, o
obtain enough seed for hardiness tests at two locations in the .field.
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In the winter wheat field n\;i-gs\(éry, Lencer heads were tweezer emes-

culated at Brookings in two different rows and allowed to be open-
pollinated. A SO
Foan) 1.; bk e ./L, AT L

;. - Heads.of . npmehwgrg t}(egzgrwegzgggulatgg and l& artiﬁ.ciq,lly pollinated
each day- P d,e.ys to 9 dayse J.at;r;«t, testf" fpngev tyLOf stigﬁa“receptj.vity
.of.begged heads. .. Seed 544 vere 98% fo he¢ 72% fb '

oA

emasculation, and 53% after 9 days,
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- ... . Domor ... . . Denmor Progress
5a56-758) '~ Ks R line  Rushiore Ks R line’ R
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NET608, - n Canthatch " .
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PROGRESS OF HYBRID WHEAT RESEARCH IN TEXAS

il 4
Nyl

B «~5-§’erter, 0. G. Merkle,: “ LM,
M. Rhe‘rﬁé & Kedth' Lahr

Son

Atkins, I ’ Dpew e Nrep

DG AR tash

Hybrid. vheat z:esearch hta.sf ‘been conducf,ed for seversi yearh "u;s ng

Ae. cauda.ta and Ae. ovata typ“b“ ‘Steriles. Timopheevi type steriles:
included In studies urin%othe 1ast two years. Seed set studies
been given the primary et But research, on vigor of sterile h;m &s
ingl& pollen-restoratiop bas been qpnducted or initiated during 1963'%:1(1
9 i ‘ S

Seed Set Studies-'

Seed set on male-sterile vheat, 1961-],961&, has ranged from
percent depending on type of sterile, location and pollinator. Se
set on caudata and ovata type steriles (small crossing blocks inm orth-
west Texas, 1962 and 1963) varied from 3 to, 18 percent. Seed set om "
mele-steriles in small 4-row nursery plots ,of 45 different poll:tnét, ré""
averaged 9, 30 and 31 percent for ovata, caudate and timopheevi 9631‘:’7,
respectively, at College Station in 196k. .Seed set on timogheevi +;
steriles grown in plots of Supremo and Denton was 60 percent.  Cer
Aegilops, timopheevi and Agropyron derivatives also appeared to -
relatively good pollinators. These pollinstors alsc gave some O
higher seed set on ovata and caudata type steriles. Measurement‘_‘ ’
indicated the different pollinators differed considerably in leng
anthers. Whether or not larger anthers alsp indicate more pollen”
produced is not known. i 37

Seed set on MS Bison (timogheevi) at Bushland, where Bison and the
World Wheat Collection were used as pollinators, was 27 and %0 perceht )
respectively, and 49 percent on MS W:l,cbita plants placed in a field of
WiChitan IS

Hybrid Vigor:

Forage production of sterile hybrids involving essentially MS Tascosa
having either ovata or caudata cytoplasm and the pollen parents Crockett,
Knox, C.I. 13523, Concho and & composite of the World Wheat Collection
was measured in a clipping test at College Station in 196k. Omnly (MS
Crockett x Tascosa?) x W.W.C produced significantly more forage than
either parent while the forage yield of the other hybrids were equal to
or less than that of the mean of the parents. MS Tascosad produced 10%
less forage than fertile Tascosa.
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Pollen-restoration:

The Nebraska and Kansas restorers are being used in transferring
restoration to other lines. Lot 1 of Nebr. 542437 and the T. timopheevi
x Marquis3 restorer obtained from Kansas appeared to be quite fertile
in the greenhouse and F,'s of crosses of these with Warrior and C.I.
13285 were also highly %ertile in the greenhouse. F, plants of the
cross of Lot 1 x T. timopheevi x Marquis3 were highly fertile and the
anthers were plumper then those of either parent. It is believed that
selected lines from this cross may have more factors for restoration
than either parent. Progeny tests and test crosses are being grown to
gain additional information.

Progeny of 6 apparently fertile plant selections made from bulk
Nebr. 542437, which restore at least partial fertility, gave different
expressions of fertility in the greemhouse and field. Progenies of five
of these plants were only partially fertile and 1 was highly fertile in
the greenhouse but all appeared fertile in the field. Forty lines from
the progeny that was fertile in both greenhouse and field, Texas GH 1055,
are being increased in the field and checked for pollen-restoration.

One thousand plants, progeny of MS Bison x composite of the W.W.C.
and progeny of all crosses from the 45 different pollinators at College
Station, are being grown to isolate any fertile types as well as to
check forage production of these sterile hybrids.

Thirty to 40 lines from Lot 1 and from a selection of Nebr. 542437
received from R. W. Livers are being increased in the field.

Material anticipated in fall of 1965 and proposed studies:

One to two bushels of MS Bisonlo, 2 to 3 pounds of MS Wichitau, 1l
to 3 pounds of MS Lee’ and 1000 seed of several other A lines. These
will be used to produce seed of fertile hybrids should selections of
Nebraska 542437 be found to be adequate restorers and for more extensive
seed production studies.

A limited amount of seed of hybrids of MS Bison, MS Wichita and
MS Lee x GH 1055, Nebr. 542437, may be available for planting in 1965.
These may not be completely fertile. Research concerning pollen produc-
tion and dissemination, flower characteristics, combining ability and
speciles crosses with male-sterile wheat is planned within the limits of
available funds and personnel.

A Lines
Ks T, TimopheeviA x Bison?
" x Concho3
x Imp. Triumph3
x Tascosa
" x Wichita3
" X Knox3
" x Kaw3
" % C.I. 136843
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HYBRID WHEAT WORK N WASHINGTON

. ‘—q.:-—a

R. E, Allan and 0. A. Vogel

1. The performence of ‘AY ¥, hybrids was vcompared to tl'ieir SO
parents and the variety Ga'iliies du¥ing the 1964 crop year. This - .
nursery was sown at a seeding'raté’comparable to 25 pound& pér acre.’
in rod-row plots subjected to & ‘médium end high fertility level:: Ther
trial consisted of & late Uctober ‘geeding made under unfavorable soil
moisture conditions. For the most part, medium to poor stands were
secured. In general, F hybrids had stends superior to either parent
or Gaines; 9 of the“11-hywrids hid stands superiérito either parent,
averaging 14 to 81% heavier. All hybrids exceeded the stands of

Gaines and averaged 3 to Th% hea.vier

2. All _hybrids produced gra.in yields superior to Gaines.

'w;gn yfg)id? ¢f ‘the fertilized and nofifertilizédoportions-were ‘combined, -
“hybrids”

ded tHe Gaines yield by 3 té 50%sk .ofthe hybrids. exceeded
the “yleld o 84 inés by 22 ‘to”50%. - “The aversge yield.of Gaines:was.

about 64 bushels at both levels of fertility.: Most of the hybrids: alao
exceeded the yleld of their better yielding parent. 1In 5 of the hybrids
the increase in yleld'vwad fXom 31 to Th% areater. Much of therincrease
in yield of the hybrids over Geines or the better parent could be
attributed to heavier stands afid/ér to more tillers per.plots:.Neverthe-
less, in several instances aftéi differences in stand or tilleripumber :
were taken into account, ,considerable (20 to 45%) yield increase over:
the better parent was. notea i TN

3, Like" yieids , straw veights were generally greater for the
hybrids than for the parents or Gaines. Furthermore, the increase in - .
strav weight of the hybrids:over the-parents or Gaihes was greatexr than
the corresponding increase observed in grain yield. Of the 1l hybrids
studied intensiyely, 8 _hybrids vere from 11 to 424 taller than Gainves,
whereas only 2 were" cotiparable toGaines: iff height 1évelii Hybrids taller
than Gaines mey be at a disadvantage under conditions conducive to

lodging.

Generally, test weights were found to be lower then the’ ‘
- weight"""of hybwazs ekceéded or Were ‘equal - ©

'“"5” %e. {obta ] G§ crdsé?-bdllinaﬁs e seoured from:de st
crossing “blocks 1nvolving Gainks,” Selection 101, mrfed, and the world- =
wheat-bulk collection serving as pollen’BoubGesii'i ‘tigopheevi cytoplesnic

__ste:c:lle (common wheat background.) served as remale plants. BSeed set

S obteined’ eV

TREE

36, *31, ‘Bnd. 5% #or ‘the Gaines, Marfed, end Selection
“tively. - The yield on cy%oﬁiasm sterile plants: pol- e
1d Wheat' collection vas abott {13 Bushels: per Boreis -

'Yields ‘on Cytoplabmid Btertle plants. Yoklinated: By Gaines; Marfed, and

Belection 101 were estimsted at 38.6, 45.7, and 9.2 bushels. per acre;
respectively.
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A Lines

1k x 53-1
Gaines, C.I. 13L4L8
14 x '53-10%, G, I- 13)438
Marfed . .~ ;

b x- Burt5 Sel
Suwén 92—Burt3i

‘hatI

A lines* _

“Early: B}:ackhulll o .'éi;iéghén_ii
* ‘Priumph™. & - - Minterl
Sel: 150k Spe i Ay n s oo Yogok,
W.8.M. 1.1 Turkey

(&3, x"Ss )1 o
cﬁx, ;g;m (srk X Cnn),_.

wnmm mm0§n:s mmm:csﬁ"

PO S o BUGR IS CCTEN

L. W. Briggle

The winter» whe@b ve;x:;&et‘ies Gaines., ,(‘CI 13

i

and the spring vwheat varieties Henry (CI 12265) and Temhi

‘ ‘_fTheseq are Jines that
‘rg Myoming ¢ conditions
istic

am

7 ‘I' 1 ‘“ I‘ .
were chosen as parents for production of wheat hybrids. Ea.ch of the b

is considered:a high-yielding variety. in ;1,
‘cross (spring x- spring and winter :
‘of the two widely different: wheat‘

& g.rea. of adp.ptation.
ts-4h

Beed % Ga.inea,z,,l“i, Beed,- a,nd gaaines p;La. ' ts we :
experiment -at-Aberdeen, Idaho, in- 19 3 E@fch plot, xﬁp
consisted of 3.rows, 3. feet, long. ...

Each

pn;bination

enter. 2, foot, area, of ,the‘midd,l

‘row was. harvested fo:e yiea.d asg well as"iiemg used for component qf yield

determinatians .
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““The 2-fodt drea of the plot harvested was bordered by oie perent in 2°
“reps and by 'the- ‘othér’parent-in 2°reps. -Bach® ‘6f  the 3éttries (F; and

. the 2’ paren‘bs) wes planted at' 5 &ifferent reﬁes ; rb.ngie from 33 seeds

o epert foot to about h seeds per foot.

The same design vas used for the spring wheat experiment with Henry
x Lemhi 53-F,, Henry;-and Lemhi®53.. 7

7 THe twé ex}_)er:i.mem:si ‘were repeatéd’ i 296k The | ‘6nYy:change in-
‘volved ‘addftion of‘an- F2 entry :ln each. In i965, 3 populations will
be included also.

S ““Ih'the winter wheat @xperiment ‘the Fl yielded- 33.9% more than the
“'higher parent in' 1963, °and ‘26879% more' than’ the higher parent in 1961*

The Fp produced less grain than any-other'entry in ‘196h. -

In the spring wheat experiment the Fy Kielded 19.5 and 19.2%
more than the highér- parent in“1963"and 196k, ‘respectively. The Fp,
grown only in 1964, was midyga_.y dp ,»yleld between the two parents.

) All yield data reported are based on means over all 5 rates of
. 'planting.” The- F populations ) ’howe‘ver, shewed sﬁperior:.ty over the
parenta e.t ea.ch ra.te. _ s

Eh:periments Underway a.t Purdue University

- Heterosis a.nd gene action are being studied by Mr. Sa Foneeéa,
under the direction of Dr. F. L. Patterson. An experiment: mvolv:lng
a 7-parent diallel cross was grown in 1963 Hill plots at 3 rates

©77(3;6; 8’9 plants)Tand 3 i‘eplieatiens vere used. uPerfornance of Fl's

ra.nged from 2&% 1esa to 72% ‘mofe thar *the highest parent. =

an In a second dia.llel eéross: Mr. ‘M. J. Bitzer and Dr. 5 L.vPetterson
used single 6-foot long rows (without borders) replicated 3 times tos;,
test F. 's and parents. One rate, that of 15 seeds per foot, was used.
Fy '8 produced- from 31% 1ess” to°57% more in’ this'series:than: the higher
- ;_'_”“-‘yielding parent. " In-no case; however, 'was: the Fy yield muchf greater
_\than that of the 'best parent in the entire exper ent S Lt

Bitzer and Patterson tested crosses of ll soft red winter varieties
with the common parent Knox 62. Plots used were identical with the
~ experiment jJust’ deseribed. * Fl yielde varied from? 17% below 'bhe ‘better
pa.rent to’ 15% above. SR :

Bitzer a.nd Patterson conducted an experiment on wind poilination
of wheat. Pollinators were grown in large blocks (310 £t x 140 £t) with
the female variéties! it/ 3-Foot rows’in:the'center:of the: block; '3 feet
‘ from the” ﬁal‘linaterw TiPgllen’ supply- was :assumed’ not to/be:a 1dmiting

w 'factor. Spikes ohthe” female varieties were hand) emasculated:and: left
-exposed. Concurrent heading dates 'proved' to be very critica.l; Deley




-66-

of the .female. .resulkted. in . reduced geed.set of g magnitude vhich would-be
critical.in- commercial seed“produ tion. Seed get. ranged om 39 to 91%
when - female. -spikes, Wwere .emasculated on the. dax.'
shed by the pollinator. Emasculations. made 1ateAJ

of first pollen production resulted in generally lower seed set

»»»»»

winter wheat crosses involving T. parents. Yields of F 's vw‘
less to 31% more than yield of the higher parent. S

ed from . h%

. More detailed 1nfbrmatlon on:all.these.experiments is inclnded in the
Proceedings of - the Eastern Soft Wheat Workers . Conference, which was held at
Wooster, Ohio, October 22»and 23, 196k U e

REPOR FRQM TEE_ SPRING'WHEAT conmmcr

IS S

K. L. Lebsock -

Nine states comprise the Sprin theatNBegiong however, ERS and durum
variety improvement and production are major enterprises.in- only four.
About 104 million acres of HRS and durum were harvested in Minnesota,'"
Montana, North Dakota and South Dakota in each of the years, 1963 and 196k4.
Wheat researchers. in.the other .5 states are active.in .conference affairs
and.do research in proportion to importance of the crop. Close ties with
scientistsiin; Canada and MEXICO greatly'broaden approaches toward spring
wheat improvement ; : el , - T

: Federal and State scientists are. doing:both appliedrand basicuresearch
to make production of: spring wheat-profitable. . Bybrid wheat, devalopment
receives some emphasis at most stations. North Dakota has a vigorus hybrid
wheat spring‘wheat progrem All major;stations are; working with -dwarfism
genes T ; . o :

Leaf and stem,rustacontinue as maaor problems, especially in the
eastern:section of  the: spring -wheat, region; and investigators search eon-
tinuvally for new sources of resistance to be.bred. into.pew varieties.. Re-
searches into diseases such as root rot blackpoint scab, and. the smuts
T .are’ more 1imited fE;r Atvfm : Fe e wepmd 0

o Ehe magor 1nsect pest of BRS is the_wheat temfsawfly The Crops
Research and Entomology Research Dlvisions, U.S.D.A. cooperate with .;
Montaena and North Dakota Agricultural Experiment Stations in the develop-
ment of resistant varietieS'w,; , i e it '

Maintaining high milling end baking qpelity,is a major objective
Only under unusual circumstances-is: guality. compromised’for -any-other,
characteristic. - State and Federal; researche s cooperate.with 1ndustry in
final evaluation ot potential varieties.. Along with. analyses of .breeder's
lines, cereal chemists are investigating the properties of starch, protein,
and lipid components of HRS and durum wheat. Cereal chemists have cooper-
ated in genetic studies of guality in HRS and durum.
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SUMMARY OF HYBRID WHEAT RESEARCH SESSION
Kerineth B. Porter

of work being conducted at 15 State or
resented at the session on hyhrid wheat

Reports of progress, summaries

' 3h§h§aa iﬁ liybrid wheat research,
PR 43 T

.b “ ) >

UEﬁA reseanph instaﬁlations

ur 1962-conterence; is itself
making hybrid’wheat a reality.
plagmic male-sterile ‘wheat:by the
“fhi11e ‘polien-réstoration lines
'ﬁg'ﬁ§*6f”2?Marquis~ ‘¥éstoration
| impetus to the

interest in hybrid wheat.

Results reported by workers using the above sources of pollen
restoration suggest that these restorers may not be completely adequate
under all environments and that more information is needed concerning their
inheritance. Fortunately, restoration factors have been found in other
varieties and a search is being made for additional sources. Studies
initiated concerning allelism, monosomic anelysis of factors for restora=-
tion, additional inheritance and environmental studies should yield
important contributions to our knowledge of the relationship among factors
obtained from different sources, cytoplasmic effects and environmental in-
fluences on the expression of pollen fertility. Although problems remasin,
it appears that adequate restoration lines can be developed even if factors
for restoration in lines now available prove to be inadeguate.

Results of at least 12 recently conducted experiments eoncerning the
vigor of wheat hybrids were reported by workers from the various wheat
growing areas. Results of these relatively small scale tests may not
truly represent results that may be obtained in larger and more realistic
trials but they at least suggest the vigor of selected wheat hybrids may
be in the same magnitude as that found in hybrids of other crops.

Assuming, with a rather high degree of certainty, adequate pollen-
restoration and sufficient vigor of wheat hybrids seed production problems
remain as the primary obstacle to commercial production of high ylelding
wheat hybrids. Seed set obtained on male-sterile wheat, as reported by a
number of workers, ranged from about 20 to TO percent. Even the higher
percent seed set or yields of seed on steriles leaves much to be desired.
The significant fact emphasized in the conference was the lack of know-
ledge of factors influencing seed set from wind borne pollen. Although a
start has been made in studying some of these factors, such as studies on
receptivity of stigmas and pollen dissemination, much still remains to be
learned regarding floral characteristics and environmental factors affect-
ing seed set and seed production.

Quality characteristics of wheat hybrids is of real concern. Only
a few preliminary studies on quality have been conducted but results of
others are anticipated in the immediate future. The effect of cytoplasm,
genotype, the variability in endosperm characteristics of grain produced by
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hybrids es well as anticipated higher yie¢lds make it necessary that even
greater attention be given quallty characteristics of hybrids than in pure
line varieites. e

=1t was obvious as our ‘discussions. closed that we had only scratched
the surface. - Many -questions, . to mention only one, "Will loose smut. and
ergot be more serious in malntalnlng sterile lines and producing hybrid ,
seed than in pure line breeding?”, are §ti1l to be answered. The answers
will come from-hasic studies-to which we as. public research vorkers can
and ‘must. make our .greatest contrlbutzon

Progress mede in the last few years is reason for us to expect signi-
ficant progress-in the immediate. Tuture and optimigm comes from the fact
that we have cleared our minds of some preconcelved ideas ‘that, may have
been the greatest deterrent to the reallty of hybrid wheat.‘ Although none
of us were able to answer with a resounding yes . the questzon I8 hybrid
vheat a certainty?", many were still asklng, with'very few ifs, "When?"
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The greenbug has produced a muxent within the greenhouse capable of
destroying these selections; however, this strain of greenbug has not been

found under field conditions.

A great deal of research, directed towards the nature of resistance,
appears to be our next logical step.

ESTIMATION OF PHENOTYPIC PARAMETERS IN WINTER WHEAT
(Abstract)

D. B. Perguson

The simple and multiple correlations with six dependent and one
independent character of random populations of winter wheat were studied.
Frequency distribution of three quantitatively measured cheracters is-
presented. Low correlation coefficients were found for most correlations
among heading date, height, appearance, shattering, lodging, head attitude
and 100 kernel weight. Correlations of some magnitude between appearance
and the characters shattering, lodging, and head attitude suggest elimina-
tion of appeerance indexing and the summing of the other indexed characters
to obtain an overall value of anatomical features. Phenotypie distribution
curves suggest that relative ease ghould be experienced in selecting for
heading date, height, and kernel weight in early generations.



mailto:Wl@~h1i.:g~~~1asmI1i

<Tr-

PROGRESS REPORT ON RESEARCH TOWARD A UNIFORM SYSTEM FOR REPORTING
AND COMPUTER PROCESSING CEREAL TEST DATA

€. F. Konzak, F. H. McNeal and C. A Watson

. Fitting a code to data already collected is relatively simple if the
‘method of recording can be interpreted Numerous methods of recording data
have been used .over the years and reducing the data to comparability is
~ sometimes difficult.. Also, the proper 1nterpretation of- prev1ously col-
lected data is often difficult wher _fferent recording systems’ have been
_used, Most- problems of interpretat on”can be overcome by adoption of &
'uniform system of recording field and laboratory data. ‘A uniform coding
'system is proposed. Tbe procedure for recording and analy21ng data will be
discussed. i , o _

Studies are continuing at Washington and Montana for developing a
. system for reportlng and processing data from cereal variety trials. we
are. convinced that mechanical data so ’ ng‘and analys1s can markedly 1n-
crease efficiency in ceresal ‘programs . “Results of the: devébpment of uni-
form procedures and the translation of data into domputer codes’ suggest that
standardized descriptions and codes for reporting data might be an exceed-
1ng1y effective means for’ communication .between’ scientists studying .aspects
of the same or similar materials. - Furthermore, the coordination of ‘systems
' that have stendard procedures for recording agronomic, pathological, physios
logical, quality, and other types of cereal crop data could increase the
effectiveness of the various: programs and vastly broaden the scope of this
form of communication. The system being developed’in Washington and ‘Montana
allows for automatic computer analy51s or hand an’lysis of data; automatic
 printing of data tables, and the reSults of statistical analysis. Variety
master cards, prepared only once, “are basic to the system These cards’
.constitute a permanent readily retrievable source of pertinent information
_about a variety. Experiment’ description ‘cards record data about each’ experi-
‘ment, such as design, rainfall or. moisture available, ‘harvest data, treat-
-ments, soil type and other important infbrmation. The,variety master cards
are used to prepare seed storage lists,’“" 'ta cards. The ‘data
cards can. be used to print field record’ books, labelsipseed bags, etc in
the desired arrangement, thus’ ‘séving time and 1abor.m ‘Then "the experimental
data are added to these pre-punched data cards directly from, the field
record book. " Information from the experiment description cards and data
summary cerds (produced during machine analysis) is merged to prepare
tables of the summarized data for reports.

Coordination of systems used in the allied research programs might be
accomplished by: (1) Use of the same descriptions and codes for reporting
specific data. The description and coding should follow a standard form and
be consistent insofar as possiblewith a uniform set of principles; (2) Use
of a single format wherever possible for recording data of common interest;
(3) Use of standard key information on data cards and in master card series
within and between systems wherever possible so that the data from different
progrems can be integrated; (4) Evaluation of data according to standard
principles.

As an example of (1) we used uniform criteria to translate the several
kinds of plant response data to computer codes. That is, we measured plant
responses as injuries; winter kill rather than winter survival, lodging
rather than straw strength, are reported in percent. Thus, the plants
having the lowest percentage of injury or the lowest coded reaction types
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YIELD BARRIEBS IN WHEAT IN THE GREA‘I‘ PLAINS
A M Schlehuber

All of the researcb whether basic or 1za).ppliﬂ%ﬂl and regardless of -the.
discipline , ‘be it breeding,. ;genetics, cytogeneties  quality, pathology,.

" nutrdtion, etc.: should ultimately be directed ‘toward:factors.related to

o quantity -and: quality of .the product.: “In- wheet production .one. of the -

~ chief factors:related to efficiency in.production is related to yield per
acre. Obviously highest yields possible must -be: proc;uced economieally in
order to aid the producer. However, even noWw yields are produced which
only a few short years ago were considered uneconomical. E . ;

- In-viewofthe extremely high wheat yields .in some.parts of the United
States along with the.publicizing of this:. infermat:lon wheat growers and
others interested in efficient wheat.production are asking questions. which
pertain to possible yield barriers in this area.

Do we have drastic yield barriers? If so, are they of 8 genotypic
or :environmental -nature?  Some of our wheat-gemotypes will. _produce: 100+ bus/
acre under more favorable growing conditions. - On the other. ~hand, other
genotypes have produced higher yields than the typical hard red winters and
".hard red springs, - Still it would appear .that the ‘major, yield barriers are

© of. an environmental nature. . But which.ones? . Can we -identify-these and
... . spearate them into. those which can-and- those.: wm.ch,»cannot be . resolved? Is

it not time that we attempt to comhine Folthal resqurces 80 . tha.t critical experi-
ments can 'be deviaed to resolve at lea.st the ma,jor fa.ctors‘i v
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SOUTEERN REGIONAL PERFORMANCE NURSERY

Byrd C Curtis

Prior to the conference a number of state wheat research personnel were
asked to evaligte the SRFN. /They vere asked to-be:frank in their comments
on,the'maximuﬁinumben?dfféﬁtries; check varieties being used, nature of
daterial being-entered, requirements for:éntering a veriety: (such .as. purity,
amount of previous tésting Fequived, ‘eté:) and any other:matter .that might
* improve. the SREN." A response 'wés recelved from each- person-contacted. My

remarks are based en the contents of these responses. Loir :

Number of Entrles

‘There -was" geheralaagreement that the maxinum riumber of entries should
be about 25 and- not ‘1g¥get than 30, ‘dnd that. the size‘of the nursery in
' recent years hes ‘not been too burdensome. SRR

Check Verietles

Sl : o VLA e

There Was- general agreement that Kharkof should be retained ‘as &
long-time check. _ { : ‘ L Conohn

- Three people suggested that»no chang@s in chedk varietles bermade since
v the varieties ‘Kharkof, }Comanchéiand-Early Blackhyll: dreowidely ‘adapted and

- encompass a’ wide range n'‘maturity, wlnterhardiness eﬁd quality whiCh should
" bracket most entries in this nursery hE .

Three people suggested that except for Kharkof the check varieties Ye
changed from time to time to maintain more representative or compareble
checks. Three stated that we definitely need something different than Early
Blackhull and Comanche. Scout and Warrior were suggested as substitutes by
one person. Another suggested that Comanche be replaced by a slightly
earlier variety.

The conference voted to continue Kharkof, Comanche and Early Blackhull
ag check varieties.

Number of Test Years

Two people commented that a variety should not be tested longer than
three or four years. It was recognized that certain varieties assumed the
role as temporary checks and should not be restricted in number as long as
they serve a purpose.

Nature of Material Being Tested

The present type of material being tested seemed satisfactory to most.
The material falls into two general classes:

a. Strains that have potential as varieties.

b. Strains being used to investigate & scientific principle or a
gene(s) response in many different enviromments.

Examples - Isogenic lines such as the Kanred x Clarklan stra;hs
(awvned vs. awnless) and Bison”? x C.I. 9058 (greenbug
resistant gene).

gt
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A potential third class now exists, i.e., hybrid wheat.

Requirements for Entry

. It wag generally agreed that.a strain ‘being.entered as & potential
variety should undergo censmderdble ‘Iocal 'screening. before.entry into the
V"SRPN “One reésponse’ wés - that we weré all-a little -guilty -in:entering mater-
“jal before it hes béén properly: screened. :Another person .guggested that
earlier tésting on'a’ regional basis could be; -accemplished through the use of
a regional observatlon nursery llke the one used for semi-dwarf wheats in
1960 and 1963 . A D v Lhper swisn 0 e

- It wes suggested that new: entrles should be free of loose smnt.«a

(((((

“ably pure but not necessarily pure” enough for increase as varietres., {Kenny
Porter made - the statement; "Get them purer:than- at least one of: Tbxas'
’Arecent entries before enterlng thém et , ST -

’1Descr1ption

_ - One partlcularly goed suggestion was that aﬁbriefkvarreteizaeseription
) (should accompany each new entry. This might include information: on;maturlty,
 ehaff color, " amnedness, quallty, kernel texture, etc. R s

Role of the Coordlnator

' In one of" the letters received a questlon was posed "What should be

5the ‘role of the Regional Coordinator in the: Hard- Red Winter Wheat.Regional
Program?". This quéstion was presented’ toithe eanference participants dur-
ing the meeting. Much free discussion precipltated as a result of the
question and several specific suggestions about the coordinator®s activities
were made. Some of the comments from the floor that were recorded were as
follows:

1. The coordinator should spend less time on state breeding and other
state-oriented assignments.

2. He should spend more time on planning of new regional trials and
new regional research. ;

3. He should spend more time at the cooperating stations, especially
at new stations or where new personnel have come into the program.

L. He should spend more time helping to integrate across-discipline
research.

5. He should study more thoroughly and analyze more completely the data
from regional nurseries, especially uniformly grown entries in-
cluded for many years.

6. An interesting comment was that "over-coordination is seen in Soil
and Water Conservation regional research and an opposite extreme
is seen in Crops Research Division regional research". One western
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Dr. L. P. Reitz made several comments in respo se o;the quest
the role of the coordinator. Several of these comments vere swmarized in
8 foXlowSup letter=té Dr. Byrd.C. Curtis...Excerpts. grom this. letter

appear below.

"I pointed out that for many years (at least 25) the regiona]r céérdina-
toi»"sé‘aet&v‘ities bavedbeen-part«timesassignasnts, »seldon  taking more than
Logs bf»-a he¥ ‘e timestoWe haversdeliberately: written.into

o,each jo’b 8ssignment
basieTeind appliedetesearch‘responsj,b;t}.ities tb@%,ﬂgﬁlﬁ be*cpppa.t;[.}ﬂe ‘with
the needs of the region and State"dmiwhich.the.coordipator was located.
This latter has varied considerably but we discourage work that mi gh{: ‘be
construed to be purely state oriented. We have not imposed 109% ,gompliance.

state projects) @‘&rthermore, we »fastep tei*m;}.na:hi o
which eppear to be solely or largely state limited.

1 T

"I getected a reaction of surpise to the aove-farts and-philosophy,
‘8o°We> hawé/ falled tomgive. adequate information:te. coopera,to;s,) abput our
A

' regionafrll‘vleade?é'& £ fI“'m» &61‘13{ abon'bx\thiS' iand.ﬂtmgst» hat




" THE NORTHERN REGIONAL PERFORMANCE NURSERY
.B. J. Kot

Several- questions were submitted to cooperators growing the Northern
Regional Performance Nursery prior to_.the. conference. Only a few people
. responded, probably indicating general satisfactlon with the nursery as
it is now handled The. qpestions together with responses received are

listed. L e SRR ,

‘ Would it help you in readlng the report if the varieties and parents
were listed. along with C.I. numbers in. table 5 (1963 report)?

l.,;Yes. o
2. Leave them in ‘the same-order in all tables.
<3¢+ I do not think it would help to list the varieties and C.I.
numbers on page 5. As you know, thesée’ aré listed on page b1,
:_and,I think this is adeqnate for reading the report.

Would the report be easier to read if only one characteristic ve.s
reported in a table such as yield or test weight or winter- survival,
ete.

1. Not necessarily.

2. Yes and no.

3. I don't think there should be any change in the way these

-y tables.are set up. Personally, I would rather look at all

.. -the data from one station’ ‘rather than have “to pick-out the
_ data from separate tables for a particular 1ocation._”" '

In table 6 (1963 report) are ‘the ‘state averages meaningfﬁl?'“'

1. To.

2. Probably not.

3. The averages listed in table 6 may not be too meaningful.
However, I like them as they are. I would suggest that no
change be made here.

Cen we send punch-cards to Virglil when reporting our data? Once
the data has been punched on cards it is very easy to duplicate the deck.

1. We should work on a uniform note-taking system and coding
system.

2. If we can come up with a uniform note-taking system and
coding system. .

3. I think it is a good idea to report our data on punch-cards.
I think we should strive to attain this goal in the very
near future. As you point out, it would be very easy to set
up an extra deck for submitting the data. It seems to me
that this would also allow the regional coordinator to process
the data in & much more efficient manner. I was glad to see
that you brought up this point.




Should we take a long, hard 1ook at the locations » years and rep-
lications now being used in the N.R.P.N. . by the method outlined by
Resmusson and Lambert, Variety X Envivonhent inter-actions in Barley
Variety Tests. Crop Science I+ 261-262. 1961.

"asi Ly ’esr‘ e

DARTTS G b

should try to obtain the variety x emrlronment intera.ctions. =

e Do TR g,_s would repres ept a considerable amount of calculator work

7 vhdel migh“ & Justiﬂabl" “Yerms ‘G vhdt' 15t goitfied from

this.  Howevey, $£' Ve hefve “the *punchu-*caf& ‘System tHen ‘thess ™
interactions can be computed rather easily and would be

worth while, since it doesn't take much ‘time to ge%’ them.

1. Retain ,‘Kharkérf--ﬁse Gltier ‘Shdcks ¢ Fequested by sthtes who
. DAVE ,en‘c;ries in ,the LAuUrsery. .. o
others shoffld‘erota o

UNIFORM WINTERHARDINESS NURSERY
D, G., We,lllsi”

68 O ,VaILo
quency of ‘differential’ wintérkill wag"
action, .with reference to the nursex:y. o 1
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RESOLUTIONS
The ‘Pollowing resolutions were: sdapted unaniméusly by ‘the conferences

The HRWW Improvement Committee recognizes the desirability of close
cooperation among i’ederal 2 state , ‘and commerc1a1 research groups ’ therefore.

Whereas there are occasions when reports and discussions ‘of ‘'all inter-
ested wheat research workers are made at open sessions--_,i_‘ T

Whereas there are occas:Lons where state and federal whea.t research
Wworkers can best condict planning and discuss their mutial problems among

themselves s and--

Whereas on most occasions , to reduce travel and ther expense, open
and closed conferences cen be arranged at the same "time and pmce--

Be it resolved that when tuture HRWWW oonferen’ “s’, are planned, open
sessions be organized except where it be deemed -exped: ent to restrict
participation to duly recognized cooperators. .- -

““Prepared by Ei Go Heyne ) e
“Jmnws@m&-

Be it resolved: . .

That the Hard Red Winter Wheat Workers express their appreciation
to the administration of Colorado State University, its ‘Conference Plan-
ning Service, the National Seed Storage Facility, the Department of
Agronomy, and eéspécially Dr. B. C. Curtis for providing the excellent
planning and facilities for this conference. T .

Further tha.t the Conference members commend the Program committee
E. G. Heyne, Chairman, H. C.' Young, K. F. ‘Finney' dnd : ;
formulating interesting and/,instructive sessions.

Also that thv members express their appreciation to Dr. A, M. Schle-
huber for his work 'as Chairman of the Hard Red Winter Wheat Improvement
Committee. T

: Finally that the Secretary be instructed to write 8 letter of
apprecistion to the Colorsdo Seed Growers Association for “providing g
refreshments at coi‘fee ’breaks o o

Lo N

Respectfully‘?_fubmitted . The Resolutions Committee

‘ Bernard Kolp .
B “ Darrell Wells
S - John Schmfdt
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