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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, s:ponsored by the Hard Red Winter 
Wheat Im:provement 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 Bard 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 chairman 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 
workers 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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Ft. Collins, Colorado 
.,_... ~ .. ".. :. ,.... ~.<;:;~ .....~_. 

February 8-10, 1965 
'~ 
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Warren H. Leonard '.. ,,~, 

INTRODUCTION	 :.:~ c". ::, , '. -.. ,.~) 
'"~'-''' .,.~ - .' ..... 

..	 ,j·U.U'Fame.lrS,' ,agroI;lomis1;f;t:,· ~nd:.i !¥iL.:R:~h~~.,: agrJcul,~'!'U'.~s;lj~~!.}f~ll,; J;lo<,n be 
con1)'qn~ed~:Withth.~ ~~~test c~~eng~ ~~i'f~94y;j.~iz~,p.,;~n,Wi~1;7y~r:~ve 
tod'a.ce.· .tL'he problem will, peit9c~pr.Qv~de.#.'9.o,d; fC?;,,:a:~<?r*d~.J?PPl41~~i()p.;,: 
tPat::contiJlues to growatan.a~,e~J.eratedr~te. , .' CiVilized. UWl'lipwd.ep~ds 

I., ....'.. • • • . • '" ••..• ,. "., . ~ " .. "" _ '." ' A _i' ,., J"A 

almost entirely on agriculture for his foo~Ll?upply.c" JIup,g\?r i6.. tJ:J,e>;Np., 1 
world prob~eD1 in the years ahead. Unless population is controiiea; :.. 
starvatibnW'i"U': t.a.ke over as ~~ par:t~~~solut~p~:o:f.,t~~{ !,:ro'b~~.~i~+Brown, 1963) • 

.::.--:.-; <.':--: ..:'~.•:.. ~ .~>~.: : ,":j,j"'.• :';':.. ~:..<;t " '·'·.:;,,:·\/.l·· :':I,L;':<:~.:'J;.~~ I:'~:;}Jl:J:"<·'I.>.~·i 

In ,the: next 35,year~ ..l2,P90 A,.:D,.~h:.:t;.p.e F1.'.~e WO.t:t8:~¥ bt'~:~9-\ itself
 
;I;nto .Communism,' or.j;h~·CQg3JllWli§.;.t Wpr14;.IpaY;!,J;>re~ :H~~~f ou~. Qf..Y(1)umUllism.
 
Agricultur.e.,.:ls}thek~y., ,T1:le·,s+d~.~~hat, e~:l;l;si'~9!1S~f ·,.,:i.+bpa.ye,.yp.~cmore
 
pf-a,C!ltica'l: :soc:is.~: ,:system,.. ,,~t ;~isie, may" ,~t:~tl:).e.),~pc.i~} ,.PIilt:te~.P:i1=pr the
 
rest '9£' th,e:,wo-r3.d.,.< 'l'he enti:re. c C9mmJ,lIl~~1i' yp~ld is no~ ipe,.e.,4ef~it food
 
Position:'" ::<.,.<:., .::::'	 . .,' , .' .. "' . . . 

.. ~ '~, :,",. ·~·;.,'·:)'1?. ·:}fi '~J·,L.·:j '·.'·:·:'>l;.~. 

.J"":!.': ;",:-; .,..	 . ::·::L _ .. : .. ;,' "',". :':':" . '" "::. 
~. 

~i . ' '- : > '. 

FAMINE, C.o~ITIONS. ',' 
i ;. 

'-' ~, : ..: . .~.I· . - ~ I·" -. ( (. , '1";'- . .... - •.-: . 

Fooet ,jshortage.s· d~r1ngl :o.;r _~.~~;r W,q.r.ld ;W~f;'r,I] Gi~~eg.;¥!n,#~s,~.pr threats 
of famine·::tha:b·sb.ock~ IIlfl.lly.J¥n,ep;icans!.: . . .',,;";' ~'... '> ; 

i ~ .,'. 

East Bengal Famine 
:... ..: ,:;:.~:·· .. :C··,:</_: ::.~.'.'~ ...:. t,.: : ...,,' ~:~~~~>.;:.:TJ.': 

About 2 million people of India starved' to-death·:tn·East'·Benga:~·~ 

1943.. .t. When, the::Japanese Army -:tlu:~§1;te1fed 'k'?, .. in;vade.Ji1a.~'lf:.~~p.gald;~ing 
World War: II,;; the, Jl1er~an,t.~.sQl~·,:~pst.. ;Rt', th~; ric,e ,pp, ,p~h~r. ~e:r.~!1f~ :9~t 
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 w~R'1 ;w:~s:Jn ~~I3:~;rB:eA~l at the 
time bUilding airfields as well as other war pro'je'cts'~"'He-'sta;tes: 

''While-Lithe .famine .raged,' I ,employeq,..,(and .fe.d) ,mo:rcethan, ,10o.,.oQO" laborers 
'" '{ahd' thei1T:·.;ldep~<ieI1ts} onw~ "wP:~}t~~fi~ ~@~ :alop.e)~.7:..)3et6r.e 'W()~ld .War II, 

he ialso ·W1;ote!,·the. :.Gentral PrQV--1nc~Si~9.ar~+~y;~t,;a.L,.fq'r~,;:~~.~; Go:v.ti~E:Bt 
of IndiaQn: famine ··;relief.. ·:'c.':,"., . , " .' .ft';· ";~'" ",'. ·.,;,c ..:,'.·, .•.•..•'.::, .. ' 

~'::. j, ,~ .' }:'.~ 

. ""- :' ~,.", 
. ~ '. :~.'f'.. J \{:j" ~'2'::1\r~'; .... ~.. '.::': :...... ;, ~".' ,!. '... ,' 

:::!··.·;··:",i'hrea.:t·..o'f'lFam±ne .inOc.Gu:B.ietl<JaW~';"21'i\ . , (. " " .. c.".,; 

·t'5 ":','11" .;,:;,::.:: .~<,'~ '.. ;" .. ', d.: \~:!>,;. ;:r.':r:~"': ..:~ ,:d'~·;":';::':~7 ..-'t~' '.::'" ~ f;:,'.·::~~'·'~:j,;'~r .. '·':~·:::"'>:" 
"A typhOoIUhit rSouthem Japqnop.:Septembe;r;)..9:~· :1945, jus.t 's,tte££he 

Ameracan'Occ:\lpationbe,galt." /~It (Clesi;I:oyed:·2·5;;p~r:c~#t".:.ofth~· i~c~:cr,oil';: 
An earlyestima.te indica.ted (cM't;5-,:i,Q mi1;lio.n:'~flP~eRe.1)e()~lem1;~t. .;. 

IJ InlftiSat.edljYJ iMhy .Hunger·D.s',·t()·bEL!ttte.. :ttoi.11.a~ B~ N.o:.J.:: :~(}bl$ftl:l~i. U~_: S• 
.. News&nd;World'RepOrl;, January 6,.;;J,96lr, '~ge;B .2~-~J;;· f~,~u~~,!e) •. 

, .. : ~	 ;', .: ,.); ", f " ~., ;~:, ;' '" ' :. J .:!.." ..... " ..' .J ;-'.... ; ..... 



. ", .. 

starve to death Unless 2,600;000 Jiietric tons of 'food (rice equivalents) 
were imported before June 30, 1946. Famine was averted by the Occupation 
through food imports, although same people without ration cards did die 
of starvation.' .,. . , . 

China Famine 

. . 'An es~imated'5to,Tml11ion: Chinese;peoplestarved to death during 
the spring (Jf'1946> .' S~rvatfbri occ\¢red iil Honan, Hunan, Kwangsi, 
Kwantung,'and' Hopehprovinces. :>Au.s" FoOd Mission was sent to China. 
to observe famine conditions~ One perttiient paragraph of, the reportY 
on' Kwangsi ,ProVillce . folloW's :: 

uFainineldll:s Slowly.·Thefamine is not to be disCovered. in 
emaciated pe()ple dying in the )~treets. Most districts do not 
report'ihtheir Yita.lsta:~ist:i.GS'ISO many persons 'died from 

, hunger.r Livtiig ()n~ture.l 'fOOds lets the life ebb out slowly, 
reveals itseitil'1.1ackbf eriezo8.Y, and: in other diseases.' '. A 
vil1age.p6pul!ation·disa;'ppears;'.'the,village is uninhabited. They' 
have died!: Yet they are :iiotrepclrtedas 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 allover the Province. After a month and a ba.lf to two 
months of improper eating the people die ot' disease:,:, The next 
few 1ieets will br~g that critical time limit to most of the 
two million now in' rieed~ and weareenteringthet ,time of the 
year when the pestilences come, with' cholera alreadYreporte4 
from many places in the SouthII • 

'mENDS IN WORLD POPULATION 

World 'po~tion starten'its'1-wi-aWaycourse'about 1650 A.D., When 
'inodern science'destroyed the; equilibrilimbet1ieenbirthsr 8J1d' deaths. 

MaithusfanDoctrine' 

The'problem,ot,sufficieht fobdfora populat10nthat continues to
 
increase iria;'worldof 'liJJli't~d'land:ar~ was raised by Thomas R. Malthus
 
in 1798. He argued that man:<cotild increase his subsistence only in
 
arithmetic progression, whereas, his numbers tended to increas'e 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 •. 'M$.lthusasseJ"ted that the history of mankind
 

'demonstrated that population alw.ys tends toward the liln1tset by 
sUbSistence~ . ·Thepop~tionis contained W'ithinthat limit by the 
operation of checks such as war, tamine,pest::Llence,·and··premature 
mortality (Malthus, 1798). The MalthUSian doctrine isnc>w:;operative 
in. ~ame over-populated countries in East Asia. 

"Y C~P~"O:f u~s . .Food Mi~$s·ioti.,to China 'report dB,ted May [J.9, 1946, 



POPuJAt1on Growth 
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Future PoPplat10n Problem C'c ,"_ 

o. . ', • • '.' 

... :>.\ 5:..:../ <" . _;:;_;":Lt~<'i:~~' ?~ ;~_"~(~,'~'~:j.' \,'r,\.•.. :"'-~~ :_: ':. .,xi,." "', '_.,'\ .,,' ,',,,, .. ' _ ,__ ',._ , '. ,', ..•. .:;.. •. .
'" Pop$tf0-'1,"proQ+e~.ii),:'\:he·'wqrld1'as:Werli'a:s::m.~jtlie Un1ted"States, . 

between,: now ancl::'~"OOO )A. fi:'4r~'ilo~ous; '·':The medIan f~s'timate ··of thee, . 
Y~ite~:,~~~ip~ .. ¥r~~~:t~.,~·t!i§~~di.p~Pu3;~ti9ri., 9fj:6¥:~8$:mfE:i.<>~ people';fo:lo
the,<y~r 2"O~9c~l?;iJ~:qt'''!Q9;~lt?:,.3'..QOO·I.Uil;1i;Q~.:IIlc?~~:i~lian:;fri: 1964~{C06k; .'. 
:L959a, 1~92). i,,~~1.,i,s:f: ..p ""~:'~s;'!;l~~ed.' 0~:<cutTe~th1gh.b1rthratesWitb .. 
a .. c()~9~r.ent':4ec.ll~e~: t$~,:~'ra~!~;r-;:',~~ J?9~Wl:?~:f6ii'~#~the;"Un'iL ted States 
'trill p;rqb~blr)'J:,~~~;;~59i"'r'c'~~:~()plel:bY>·2!~·J(i'~.,"or· 3'5 years from 
now (Cook, 19598-r~··:.:. ::~'::·U~:ii:J·':'.·,:,<". '.... ':.::.' :,.': '~.:~: ..,' .... ',' 

. Continued po:PU14iLt1on growth at this rate would 800n blanket the
 
surface of 'the"ea:rl;h~ "The .iil6i~nt~ reprodu!ctt:ite pat-tEbiflwas: 'tmsed on a
 
life: expect8p~Y'of.. ~:;~it{?f33; 1? ~i$':;';'J$'1s>expelctM"ey 'h8.sCbe~;<greatly'
 

, , .. ,;-, ',' ".,.",'\ ,.:-,.;/,-,~- .~.;:,.-~.\".r.,~~J~:; ~\J}r "t,'., .. ,~".",,,,, 1:- '" ,'Or .....' ••- ....... ,;.,:" ... _":' • .t .. " ." 'i '- "1". ' .
 

moditi~dl:lY 1ll9~~:rn. rp,~.(Ii¢We. e·tlier" W~ths'¢ient1:t'1:er publ:tc ·h~ltbcon,trol. 
(Cook, 1992)~, ,'p'9.r ~~~~~;'):<, b~'''~he~'~lltrddu~tionof' such.:pract1ces,,·.· . 
'JaJ8n~s~ apprQX:~/t;jtY,.;cl6ub;·~d~·thePfSPan)of'tite~eetBnc'1:to about' 60 .. 
years. " '~e c9m~,~ttg~: .9'i~~i~.1~V:'~ea;th·: l"8:te u':w:l;thi'ar'd6f1stantlyh1gh: birth' 
rate. cannot .l:-l'\·;C~~~':i'~'1h~' bi¥bh::te/t~';-irth~r-f.t·be.re'duced: to· :' .. ' ,. ..' Ci>f!:,g... ,. "nj~""'" 'c., ', .. '<. 'c' .. ' .,c . .... . ' 
aPP!o:dme.tethel..."dee.~~'~at,l/c!5r, ;tP~:~~Wta~±0l1~wil1 '~eJ 're<1Uced!·1;o.the: .' . 
aV$1lable!'ood:supp~"'tr~s';th,~~:~~~'E!~t:"'P9~1J'~_~fon(;ad~usters~' ,These' ;adjusters 
.l;\renow,1pop~~ti01}~ip' ~~Pp.rt;$·'ott}fe·w6rl<l' 'as 'ih"India~ where' balf . . 
the ch~l~endl~ be:tbr.~ ·~lj.~yj!~$c.h~'the,age of' i3• . h:.. " . .' ., 
• . i :" • .': :,: ~.,c'c:;~"; .~..: .':.. ..;.) '." . ". .' . .... ;.;. , 

. . It~.~ pEu:~a4Clxic:at:'<t ....J e~ ;aPP3.ica.:tfonl. off· mo(1$m 'medicine," toge~her 
.. .......,. "I'. ,,-..· ..L .,~.",--:' •. -.'.'•.•\ .,j', ... (\,-/_-.~ .1:~f-'I'~¥>f"':,~ t-.}.;.,""!.,,,( .:";" "<,,,_ .. ,t,"t'.' ~'-h.· ,
 

w~th sani~t1oh,;' has,lojl~'~'"ratesh lnunder-developedareas. but .' .
 
h8.s taiied' 'to iqw~r.. '})1it\, •. ,.; .. :::;~~:.~ih~"Fl5iir~ Pr0#aIif~:forincreased .'
 
food production '1riovei,::po~~itea~Ja;reaS'has\beeiP'.bt¥sei5tCfa·· cohs::l.d~~ble
 

.extent qY,'·;the :cpn~e-'1'\i;~, qf' mod~rn ~e~ic~n~ in such areas. Con­
... sequen,1illY; 'ih~,fooA:PQP:U1'fitJliinuide ·ht:is':b:.~l1U1?sei;:~: these" Clensely­
.. popuie:te~. E!f~~i~' ::~~A ),8'(:-. ;'*:~1._gti~~~~~·~;'~;:~s~/;~tT~ca1 ·'tmd· 
Sou,tll·~r~q~.,~~ Q~,;ttl;l; . '. ~~. Ji~'I!ch:;countrte.s'may·crea te.80cia10OO7
 
d.it,i()~s:;o,jid,uc;t~~,~~9L~~~:) .:_/~(~~~pttn~S~j.::~~~~'s,~~s~~.~·in~sure.s; are
 
~~~to cur1);:~h~ ,P.R~t:a,t+g.: ;~~1~~e. . .. '. .....'c'
 

0,:,,, ,u ....: t, 

; , .':';'~. 

i., ..woitt:.n FbODNEEDs(;'; "U', . ,.1'." ,:N,;!'.'.' . 
, I . t'· f ~: ... '., .C.""::::.r /:(~~ 1 t··' , • ." ~ ~'." " ;',. 

: 
.' 

';(Pa~ of th~ 
, 

;~g~l~\X~P)I,j~~h is "und~r-rib#f~edf',~,~~titatively,as 
well as qualitativ~ly.·\1.1le-':~lta(·scale ot'calorie'J~UiI¥eh'ients'provides 

a.ba.,SiS .. •....nw:.lP.cb.. ' .hunge.,r.,.o.r ,.JPB.· .• ~.r ~tion c.an b.· .. a.,~.p~is..e.d.•... Th.e,.o ·•. ...•...•lnu ..e "reference"manJ.s··$.~sumed.'£~~:df\l#fe.J~#~Wvlf~ge~d~j~·~lat-les·:per day, 'While the 
reference wo~c.ioiir!"lWe<f '2~)6Q ~.'rcs;1!pries l'o~"~ii' ::e.duJ:t:s.verage 'o'f ''2750'; . 
cB:J.6rlea r '/aa. ~. ,"Ah'.1i'Ao'~t'\ldt· re'vettTed':tb&ff':6ne.;;th:i:rd·to':·bile-biW:f of . . Pe. .... y.,......., , .. ;.,' .... ,. ''''<:if', ...•,',... ..' ,. '. '.' .' 

theworld..Po~t1'9rl,.t~t 1if;' betYf;len:l,OOG ,and 1/500 'inil1ion ~ople, 
still sUffer .*oin.1iun~r;or mali:ll.J.tt-:1t10Il .or' hoth:.Unaernutritiohcre'f'ers 
to hun~:r:<" .. :Wl1.(!~~~il~piut:rit~'()n~~fers tb the;~1ta1!ityo't the diet.: . < . 
Proba.bly. :30Q '~~to ... 5Q9··~).1!ori,;peo:pj:~ .~n·.·· ~e :'FaF"'EaST~: ·s~fer,·:trotlFhunger. 
Group I,' or \~~q,er.-d~:o:e.:1#Ped)~OUJitrfe's,were,;:r6Und':~j aV&r8;ge '2150 '.. 
calories per \heid p~:t;~~y.jGrouptI, or :dev'elope'drfeottntr1es'"averaged 
3050 calories per bDcsd;per day (Anonymous, 1962). . .' . . 

c 
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,,' ":,:"Seree;l grains are-~8l jUitable,t3coJl!llonJJdenqnU,;natQ~mtQr~:toQ.g. ~~~C?'!iion, 
corisumptl~ii'~\Ii!;a;·~ttfidf:" .-",Qn:ti,:::<talorJte :basta)~ceJ?eQi;J.s';~~cC?Q~~,Elf~;j:~3,percent 
bf~:btir&irl ':¢ood' 'by::-diretlt' 'cOllS-ampt1Qn!:r;' hobabiy' ~nQtbe~,;~01per:g~~t:,:C?i;,,;:human 
fo04 comes indirectly from cereals in t~e:lf.()r.z!li{oti;·'l!,lea$);':;~;i;ry('''p;r:9",w~rts, 
and egss. ,'For instance, North America produces about 2500 pounds of 

:'<',aereal';'i!1'~U:ne'per'persol1'::per' ye8.r.~ whereas A$.ia,:"p~u~~s ;9~~Y, ~~<?ut 450 
::·p6UiidS. L'/~E!: d1fferel1cec'1s:between<&n economy. tba~"Qa1}j·~tflO'rg AA?c~:nt.yert 

moataf ~~s' gra.1h,:outpUt~:into~11vestOc!:lt;(products""~~~cO~~ifll()P.cMi1'h~~ne 
?where "di~ct 'liume.n· ,consumption:reqti1res,:rnearlY:··e4J. ·tllt!.,,~~:;p;-q4~qEl4 

.~ ""'(~ro,;rl~',:i96J)" :·:·''''·:;~'(i ',"::';.: ,~:.:" ·;:'~;cic· ,,"'c;:C":': \,:hL..':,·c1 " .. , t,<",·; 
.'_~'j :.~.·r{'. '~} .. <::. ";. ',i'::::<:"-.' .' ,r.,:.~ ..._.~ 'f{:::·TT:.,:~·,: t... ~.:''':'~''/''Y: ~~j':;'~~~_;'>:1'''~j,\t.;': ."::a;~'...".;: .. 

,.'C .. j"', An e~tim8.te> w,lr'm4e:on tl1e:'amoimt.Loi' good $~PP~~~r'i ii,.~~p..:.;~9~;r;'the 
"~ ~rld/:'P6pu1ti~f6n'~in' order,-to".cclose'/the 'bUQ.-8el'u gaP:j~~S ,,!,~l.l.;a~,? ~p ;-~l}Pe 
<;';sUbs~ht~~y:the iUunber ()t;iltia1tiouri~ediJpeople.·;,':t1l);i<!;~<t~ ~~~ ~~~ 

:t'otal':'·su!5ply:a:f:'cere81s· Vdtlld'haVe" to be.;DlOre :;t,bMiI~)~ ~D?' gggr"
 
:~ ::A.'])~' ,.' ~eteiS'J.the"\~u.pp1Y' 6t::'an~1, products'YQu,ld"MYJ r;;tf9··:l.?~ ~,95~~E!d
 

t'o' sIX' t1#le's'.'tlietr presetii; :q'tiati'tity.i.tor6ad~qua:te nut:r~tiR~'b[;!:~sF~l~J;~lfi~::

.\toria: as····'4:J'whOle,' f'ooo (supp:U:es:)Will',need,Ito .be '{4mtl:l~~-:;by(1200i~P~-t
 
"buti tr1p'"l ....db·y+.:~·"....i;L"urn· .. ;,:l.~~)· .'!',. ''''''.", ,'c' ,' .. ;
 ':6:r,.:tb'e.:,centll~.:;('Anonvml'lus:...	 \lLLQ' 'a" • .......,. J'~,. -< ... ~ •• '4~'" ,J~··v ~ .,l,',' .'., 

.. ,~~.~,<].~ .':'_::",~/ .J.i .. ,'·.,':"': ' '-', . ~ (. • . . - .'..'	 "~':~":...J i..~,'..;t~~·.'· :~·~·'r'J<,~ ',~~.:';.: :·"I .;·:~'·:~·1J ~r.!.· (::.~~·'.l. '~.:~:j 

',;~i:~O~~.:FOO~!,S~~J~~t:' :j,. <; ':T,:." ::., :',";':' ',! .i::~ . .,:~. ~: :!',~> r 'j:) f ;: :: : ',I ., ,C 

, .' :rThe;~vallaDl~"world:'food: '~up~l~,' inf:}.,95~~~;~;·'·; ;,~~.t.~~j:~.'~~~$pq'~!!4;Uion 
iOris .(cC;?OItj 1959bJ~ ':·Wot:td;-food.;,supp.liescq;~be.ic~~~a~ed \~y",h~~er.:pro­

,<:\uctiorl>~~: p;-es.enthagrieUlwral 1rp1d,.:: or!·the:ire~a.~t.:1gn·. p:f..~~ew,[ ~q..::,for 
:!·fOod':-prod~ction~·.·ASldetfi'om,C {':obvent1onali,; agr1Q~tm;.j.::,Ul~~,; :~;'P.<?43~'lPplies 

'8:1so"'may be 1nereasedJey,i;\tl1e ,j,n.theS1"rgt f'oodI9~f:1:W'U,:.~s,.bYc)~lil$·~u,+.ture 
'ot·certe.f:ri)tbWe~',p1aiJt':rormS sueli,)'as?yeast otrl:cb19.!"ella., ,1':':'''':~'i:''' 

.:'~'~:.'~:~:,r~'~:[ :~)'~J;'" " ''',i' ~;: =:: ·:'". · .' rJ; ·,;':<:
,!ncreased' Aere YieldS,' oft,Presentc~tand~ ,2ie-, L, .. ' [;0 yr.::: ,:' ('b;·:',. ;:i:, r:,c(,
 

:,;:""::',:'.,,.::iJ "':) ';i,C'.· .. :;: ":;':', :::>",:,"·';,'<l,'" .i·:":. ;':,~ :,<<')'1',"':;- ;."'.i·.r:.,I.-:>~:~.:',
 
r '. ':S1ric~' 1950FabOt'1t;80::'percent.•of tbe'r1nCrea~~(ii;p WQr .l4",f.ogg p.r-%\~ct1on 

'J j ha$ ':'cOme"'~8m nigher:; Y'i·eld8I6n"pres~nt~)agr~~taltu;aJ,.;1~c;.·(:~il\lf:,;7!t!W-t 
.. wasacbieved~'by 1Ji1pt'evl!a:i8.grieU1tural,;:tecbn91Qgy''!P~Nr:~ap~:tal. ... 1·, one. of 
·::~lie,··:t>r~cio~a~tf~fiS:'i(or.·1nctea8ed~actebyield$i,i\8'l~~e~~i"q#:~t~~~~l", 

. '" "·poPlUiti6li.:;'¥felcil:1:nct'eases~,ma1:Jbe( )obta:tned~jby) ~F~,c;g.,~r:1-~1;~~s~ ,;fert ­
11!ze:rjl~~frr:tgei!1~, dntin&gei1,bpefl!t~c1de~"I~IqQ:Ji'~.·.·.~~~~~!ii}1farm~pJ.,,~ntsl 
mult.ipl.er>:'ch·oppiitgj ':~ 1Jhprov:ed·,cu.+turakpnt.@t:l.geliJ,.rrH.:"', ,.:,' .. Il .~... . 

World Utilization of Agricultural Land" .: ·'~;,:.r1\.;'rq: X' . Y I" .. ;.L 
. "'-~' -_ - ..,,-,-~-, ~ --', ,.,~ .... 

;'	 ....':., 'jR()u~1:y,~~b~ut.~ll.:,percen1Hof:;t~e. tqta~~Qrl.g;Jla,~,:~r~,e. o',e,,3.3,422 
,	 .::·udlrfcm"&,tlretf ;f;:S'now,:cult1vated';'rlRecent FAD :,e.4fi1;~$.~· ~j,~a~,etMt, .
 

~i"'3;:458"'~1~iori a~s of tJ1iajJlJUid,·e.)'e;Jno.~~~blo~;, ::f.:a~w1.,o~·~::or~s.
 
',.Abou~' ~GJftbi;;fds ·Ofthis,-:tdta1.~~s~vMt,les$. ,:\iJ1ap ~~3iJJII.1+11Qn ~qms­


,a..r~:a.a't\iaJl:lY· ~(jtect to ·1tJaJdr CX"cWs:.'·:,.T1'1ei b.a:lanee ~~gf'~j~ :~~tiva~,e<!,(" 
1:;\'. ·};·."·~,.:.L~ :·::' .. i\::.' ':',; <" r' : .~:,.": ~ ':\Yr~·.~,~-t~"l ·:~..:)j":.t{'n;.·l·) ;:-;:l.: i-"':. " ."; ":"~ bc.,..:t~: <);,~: ..... :~ ...:._;~ ..:.;. f"~.: 
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.a.cr~a.ge~· ~li(1n'tlimPdra1!Y",past1u:!ea,DfaUoWltH:)~ ~~~ .. ~r;9Plh' r.~qther 6,422 
Diillion ,··aer~s'·:·;6r;:19s;perc~nt;~~t.the')totaJ;;·:~s U@~<~ fC)J:)i-;~~i.ng~; .,:.,Tl1e 
rema.md@r";of'>6he'''1l'4l1d,to.rcfalf~\t'({ 70tfpereeI.d~ :';01'" $h-e':1;otal" r,riqw .priociliCes 

. ·little:'orncf food(-COok,';1h~6eJ;: .' ;',f,~t,'!';;"::'~'c~'::"" "':';:": '".,:~.'.:,'. ':,., :; 
~.~:.;•• ~;••~~.. ~:"';~ "01 /J ..-- ...• ~..........
 

.. The. CUltivate:d.:caree;(,of·thEr:.worldH3as 1nc~~a.sE!d~ s1gn1ti~tly" s fnce 
'. '. tli~f'7~d o:t.Wor~d.';Wa.r.·JlI. \:::Th:~re' was~4n;,l1~Cr~e·,·of .,l..~ d~i~1.~on .tig~~s., in 
.'1a:rid~'under:ua~0r:)crops b~tweEf~iJ.3:948:..; 52Jand" 19~'~ ,'. HOJf~~r ,,).~some 

countries"the: a.rea ci>f:,"cu1ttvated'; land·:.ia(ion,,:·:t}}e,.q.ecre~~~·~ .);1'.'1s') be~g 
taken for a variety of uses .other than for the production,·grf: f9R~?;,:e.~.g., 

citi.~s, ~irports, roads, military grounds, industrial plants, and for 
.... '. nUJilerous·otlier~·}il.'~s~· E:'Fb'e 'l\Jni:tecbstates nQw;~,lJ,.Q~e~,:,ag;ft.·!;~~l,land to 
···otlierU!esj~ttlie~j:i!ate9jot'~>!f.!;OOO.a.eres61lert,pY.jy"It,,;1Sf.i~&~dp~j,~t";":~~t 

for, ,~u~h .~~S'~~t i fi~~~;Q~SBc/agr1cuiltw;a:J.latl~J"~§ '. g~p.er.~;l;t s~l~~'bf:;d. 
,~~~:r' farm .l8.aas ~?ll~hout:';;"the W0rld,oCQnt,in.ue~1i9'sQ~ba~~o.~~9:,,;d~~,;.,~? 
"Dilproper lirigat:t:eti,l;wa~r~;e~oS10n ,'and,rSo11 blo:W;J.¥1g.: ,~e. total amo~t 
of'~l1ana'itak@ntc5ll't:)of.food;,pitoduc"tion, 'e~clkY~~" dW! ..:to,;poor,jlusba~ '. 
prae~1e~s' is'ja'~tf~abae •.· :)'Ili>~S!'sofjgObd;;,!gr~Q\ii~~l' ~~(;~~~iM:;~~ 
been more than,;ot'tse.tiib¥y.neWA~d'"brought,r~delhq~~tya.~:f:.on,,". b-ui;,.i:t j.8 
generally less productive than the land that was lost. ',' .. ' .' '. 

Possibilities to bring new land into cultiva'€l~~;;fbt~,t;b.e,proq:'\.tction 

C?f add~tiona.l food was explored by Salter (1947). '-"i:ilillii-::5(i'perc'entof 
·the .. ~otE!oi '~o~id:iJ:t Mia. '., area,jC'¥stl$t~, Qf 'snow~:, i.c~" :t>~~~'i ;i:D19~~],n81 and 

: '~~ d~sert~' 'wi.th'rier;i~Si'i~u1tura1'va.lu~~;J;' The'J9tber.t 50 l;)~re~~~ 9#(;~l?-~ ~hd 
':~" , 'area"'is occuPie~Jbyi'~YOrld:ls0i::Lg+oups :tha.t;.t!Lj1>~~; l1~d-';I,n.?~icH1't;~~:: 

.. ". ;. ;::;~eheri¥6zein;' Cli~,$Utit.~:J~tayi'~prestJnPOd£.9li;1(;Q.lld;;,~~~.soi~~).~ ,,~1l~ljer.~8~ls 
.',' <,:' :'mEly o£felFposs;lb~11t~eSH.)ifo'tJl:gri.Cul;t~1 eXJl8.~s.i,q:q~,':'iM{my ~,!~p~m"~:t"~ 

unsuitable f'or'~eult1'9Atiii>n 'beca~sej;they",are::tPo;a;~~Yi;t-~ ~yc>,~l,:; tog 
salty, too hilly, or too wet. Based on modern agricultural technology, 
Kellogg (1964) now estimates the potential arable land in the world as 
about 6,589 million acres. ,:~~,~!s;~~~~a~~~;~~~)·~~~~'.:~:~t!.:~?~,'s~~~;'sot . 
arable land currently in use. It involves large areas of pres~ttt grazUlg 

~, .. lands as'i'eli';tB,S troPica1' t€>:rest 'lanq,s'"on,· Jjed~; SQ~~S. ",1JjL~South: ,America, 
Atrfea.; ':·~l'ld. eisewheri~ 'F ·'.J!rnpr~",edtlgro~d'H~rau~~'zW911l9: "~e'f~eq~~sapr (for 
effective;.ut11bation\of;th~e:i'].andssf'OPscB1t~:y.atioJl~ hf,i.~!>9r~"~fe.~,,.
 
navl~ble?stre~'f:?'i'ai1i!(/jadSJ~'and:;twck'·}routes
•. ·:a~C~6~:t~9~',W.91Md.c,¥1 

':';for:'lieavy :cap!ta3:~:·6utJAYs :'<~cist ':o:f~;ttlesel~ SQ11s:''WQulg.,~E!ed :~~~~;'~~~il­
fzati'on:eo'ma~~1:nl&>fi-g~et1i'~'crOI>:jpl'Qd\lC~tlf1ty~; .• 1.J),tWAAy·,~S~~:l.~h~'­
land would also have·:t61Be ·;dr8.ined:;uirr:bgatE;.di ley,el~~,;OJ:Li:teir.a,~ed. 

:.: ['World Food ProductionL:~:.;, ' . -. ~ " ...• "" .\ 

Late in 1945j'-tthe iFoocf·attd Atgric'ulture ':()rgan1Jati<m. (FAp) ()f the 
Urlfted lIatf6ns wS' 'formed ··'to ma:ke ,: ~freedom; from; want" ~-:Q. worlcl-1(iq.~'r~~lity. 
AS::'aresul1jbf'·~c~irstiFAO'Wor.ld:FoodrSUr.'ie¥ in 194.6,: 1:t;~~:,~epo~ed 

, ;t&'t there :bB.d';:been ra" not'lceab'l--e'detericimt>:f;:on; in ;f'Q,odJ)!lr04uc;'b.,16rf 'silice 
the ·'pre~Wclrla.~Wttr.IIper1odi of' 193"""38.. , ·:iA:~et'8.sh· pro~1It we.:s,:,init1~ted 
to increase food production in countries Where food supplies were inadequate. 

mailto:of'~l1ana'itak@ntc5ll't:)of.food;,pitoduc"tion
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," ': JD~~~lte'th~ FAO:;Pr9gXollm, 'S, secoIid~wor,ld,food: survey p:g.b;t{1?l:#.~d W 
1952. indic~ted toot food: production only 'o\rertook; the increase'·~ popula­
tiol'i 'f1.y.~'-':~ee:rs..:$.fte'f'Q'brl~.Wa.r.::11! was~' ov~,~ ,;; ,:Uthougb.. J'op,q;' prp4'uctiQn 

'. ,,:was,iI:l,cr~a)eduiat~r1aJ.rydhrlngthi$,:pe'riOd;i::theB:~e.rage .~oo<l;sJipply' per 
":~ p~rs6n' OV~!ri :i8.:z.ge area:s;·OfI';thei. wo:rla(~s: ':still!b16Wel1':f than., iPe,fcp~~.1. th~) war 

(1934~38)•. ;It was estimated that a we;rl::"bS.la.nced<inex,~ase,:'lQf ,9n.~ to' two 
.~~rceA~, p~fWnU&I:~tlw?rld~ prod~ctionofl>8;slcfood..'!n".~~~A1U p,~,; popyJation 
"growth,ls '. tll¥url;p:lm.uiii1:p.e~¢~:S~r-Y' tor achieve"somec,improvement:,.ipI:,~}ltr;i.:t:ional 
stanaa:i'ds .':W6r'l<f foeO: prbOltiction in 19·54 'w'!3',:about,' 20. <g~,cent;§ea ter than 
in 1934-38. The' inc'rease in food production has slightly outweighed the 
growth in I?opulation since before World War II. The tenuous success of 
this all-o~t effort to increase world food production largely is due to 
the intensive work of FAO, 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 fqod surpluses in the future: North America (Canada-United 
States) and Australia-New Zealand. Since World War II, Latin America 
has been changed from an export to an import continent on cereal grains. 
North America now exports 39 million tons 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 
major cere~l grain export country that holds contingency stocks of any 
significance. It is the only country to which the. world can now turn in 
the event of a serious food crisis. More hunger is ~head. 

With all potential land resources utilized, population growth after 
1980 would.be possible only by a 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 iPROGRESS'" " '..' ....... "'.'" . ".',-, <'" ,
 ';,,' ;. >~:><' 

. L.· p...'):~eitz 

t C,·' "j'"";" 

A pi1grimis.atTave1eI:; he3n~y"j()u;;'Aey, f~+;, oft,en in stra~ge lands, 
to .reach,some 'goal':for to; visita~~r,i~~),.+;~y:~rei:!.becau$e;,of .~f1S0c.:I,.El.tiona, 
as::a devotee. :'. You>and' I, here"todaY;, ar,~:~1J.e~t'J>iJ,.grim~,and,(ea~p.'in his 
ow way, and at various times, responds and progresses on his 'pi1'grimage • 

. ,.', "1,,~','_ ~ ,,""';;' .. " .~',;.'''. • f.'~'Y 

I wisn::·tocbnsider 4 aspec~s 9f ~y ~hosen,tppic: 

;',1(1), 'The Colorado ,"shrinetl'~,' 
1, .' , ". ~. , . f 

(2) The pilgrims who have finished the jom-ney. 

'( 4), Some biological obstacles ~ 
. .:: ..: .. ".' ~'.'( ,-. , 

. Pr'ofessorA.. '·E. Blount carried on the t'ir'Siwhee.t 'j,est~ at, the 
Ft. Co1Hns station'. This, was ,in, .1879. ":7hrot1.~' pe4i~eeseJ.ec1'{on and 
byhybrid.ilzation he applied ,bis·priIl~iple,ot ns~~ec:tiIlg,:\;~eb'est.to ,crosS 
on the best to get a better offspring". He selected ul\e,g~meratedDefiance" 
and this was grow in Colorado; "GypsumfJ , another' of h:Ls'selecti'ons,was 
grow in Idaho. Not many ,of his qitprids wer~, :u~edill thi.s,coun.try, but 
Wm..Farrer obtained many ..of his ',see9,' .stocks'i3.~Q.:::dev~ioped s.e1e,Gtions 
for use in Austral:ia '1nc1uding,,~~~lo'l.:mt!s,Fife"; 'lfBioUl;lt fS. tlimb:r;:.~gg", 
''BlOWlt 1 s !Inipr:ove& Fife'l:a:ndlll;3:J.;o~t~s;ijo~bl~nde'·~.Tliese' ent~~ed ~,d­
igrees of the well-known varieties "Bobs";'l1Theiw",' "Hussa:r II , 'lIFlorence II , 

and,some 30 lesser' know va!,ietie;s~, . 
" ,;;: 

F. Knor!';; W.H., OJdn Etnd2!l,.. H.:pa.J;lie+so:n~ePi~; i~he :recq:rds ,onIi1~iY
 
varieties of wheat tested prior to 1909. Then until 1920, Alvin Kez'er,
 
D.·W.'< 'Frear andB'·'Boy.aek clid the:.,wor~"::".Th:i.s)~lHn"g€l~;usto th~ ;modern
 
period~der .D~~ W•. Ro'benson and, the;cUI;rent, staff. ' '.;,~" '
 

ChemistW.·. P.:· 'H~dd~~··~d·:~~lS~~i~te~ .. ,~:piodeli, the.noiion~ ,that.,
 
Colorai<lo'vrheat;was poor f'oJ,' ,1n:;§al}.tIqak:l.ng; ·iiiat rb,ai:d 'yTb;eat :,i:!.~t;eriQrated
 
into:soft wheat when groWt::tun.de:r>?oloradocondii:tons;and that,yel16*­


,berry' was 1 due to· over-r.ipen.ese;·:eJ!;pos~Et, or t'un~, Following the13e
 
Studies 'h~ :'helped .establish:~ SQund' f;ertiiizer::program. ""'.. ..... ", '., ','
 

• • ,. • " •. " • " 'l . " .~ , 

The proper irrigation practices forWhe~t·:;eredeveloped.bY:Rbbgrtson, 
et al. ' .... ;: .. ';"j': ''', :.;.;:; .c; 

Dry land rotation ~~d t·:l+a,;age :praci;iceJ'::We~~;deveipped ear1y:',1:lY 
" F. A. Coffman" J:.. ,F.'.Breeng,on. apd; Et.ssociates atAkrq;n an,d., otherp6;i.i.rps 
in theState~ These,exp,erimen:j;,s.,;, the ag.option, of, Turkey' wl;leat. ~<'i'more 
modern varietdes ,as they ca~e along, .ang.., pelated r.~~e~rch)establi~p".~d 
Colorado as a great wheat state. " ' 



Wheat storage ·e~r:LmentB.1J:11tiated at Ft. Collins in 1921'are . 
classic. The results dt::theHias-t",jsamplings: are .. now being milled for 
baking trials. 

High altitude cake bak1Dgproblems -were solved here by Miss
 
M•. W. Peterson (1930) and our own M. A. Barmore (1935).
 

' '. . Tli~~~ '~en,"P11gr~'>thelP8~lvel&:";make: the"p1lgr:tmagento Color.ado 
'. . s.igi11,.~eant :fO':'·'!1S~':= .We,~:~:eatijn.·.trOli1. th.,'the. gloVe otd1scovery"ang., 

.... ·pur~.~it::ot kiiowled~J,tha>~'·~~nst-1t;u~es(;the::pr1ma~;rewa~ds to_a scientist. 
. ','" ,'-~ '" ': .::':'.~-:~:". -:,"'.~; .:,,"',\:', ... ~.> .. - :.':.. , ',~" ,,!.:::,".j' :~::~:.;.~ ~: .. ~" ,~-::.: .<'·:':.n ~.....,,:.. :,~I.;. 

The list of fo~rpilgt1ms in wheat research glitters .with names 
of greatness: W.; J~~Spfllill8i21 )it: 'A~ CSl'l'et()nj E.';F;o"Gaines'jc,J., H. Parker, 
B. B. Bayles, C. O. Swanson,: J. (l•. Dickso~, J. J. Christensen, M. A. McCall, 
T. A. Kiesselbach, and many tIlOre.' . Wei 'revere" the1r' m.emory:'ahd are proud 
to continue in' the:lr tradition• 

." .. ;>. Chi';'" f;~: :.~'.: .. , ~v'::· _ . ..... .,." {--' 

Pilgrims, in sc~~nce1;ravel a road fraught with dange~ ~d uncertainty. 
Not mortal dBhger,' but 'd8:D~i-C':tb&tl/codJes;:;frol!l-"ais-sipating. ;o;r scattering 
our energy in profitless endeavor. We wish it were possible to assure 
that the path wouJ..d lead to produc,&Iveneffs.·: Only onerou(:s'tudy, self 
~luation, purging ,out biases, careful planning, etc., and some luck, 

, can do,th1~.' ':Sbcre.tes -is7 credited;, Yith, thff s:tatement-~:that ~'he is not 
. ,~ '. .,()nly 1'd1:~:"Who:' a()es,not~ij{ ,1;)ut .he: 'is,idle" vnO~.'Ip1gbt;b:e :bettel'~ E!Dlplp~n• 

. . , Wea~e: 'ai:so;b'bl·~gea:"~oitlio:s'OQiethiIlg:un1que iandnot :'mere-ly :duplicate '.• 
, discoVerl~is~:-&:&e&dy·.ae'.· '" "" ',' ,"'" 

"- . .: ~~ 0"· . n,c., ""':~}'-:" ~:'" .., . 

'..• (' _.' \·,~s~·Au&ust '.~a ;,ae1ence'carr1-edi ali::a.rtic;l;e:::bytdi~ A. !,Wllme~, .professor 
.of ! ps~hie.~Y/Starl~r,d~'e-) lti's···@OdYS'se'Y. .tit a ,Psycho iTherap1st':'( Le. tJ,le 
.~ra~,+s~ot''w8.na~ritias'ot::aa-c1~tis:tFp~clies:':some:iP01nts home ,in, e. ' 

;'" ~tyriciJ;l WfI.l, "and t ~,baU..1t~to ::.yow 's>tteri.ti·oofdr. jj,tudy.,.and ::tetlect·1on. 
,"1,. '. <'. "-'::r:: '.:.'_~ ", .. _:1<.::~_ ,.':':" ,f.::;,:.:'.- :';.~'-:>,~ ~_.:" .. ::-:'.../....' ", ':. ..',.' 

Three years ago I talked to· th1'S: grbup",at :iLinco]n.')i! point,edout 
.,~ot!'1e areas ,11'1 Whi~hwe ,have Dlade,..progress and some that were neglected. 
.:~t. lsthesi1;U&,"q,Btoday,' 0 :~~t~lsJ.ook~t: tbre'e ,.of ,~m.·, .' 

, . 'iYi~l~ ~~e~s~'~~~~~} ~e~Ei-~~~ldS' cont~~:)to ':~~·,..~i'gh.,:The·av~rage 
increase is about 10 or'll;'bUsnils ':per>harveited' acre' since ~.the i:tum,of 
thec~ntury~._,~r~ed1n$ qf better ,varieties accounts for about 1/3 of this. 

, [.! don 't 'know':'~~,iimit:~f~Y~;ziew:'varj.'et:l!es:,··~1te:;tiroken.all:previous high 
."y!eia i~cor.d8"anc\ bYl$IiiCi.:1ihAA~:;iinir~l:YDE:()U1d·Push:,them istill',.:h1ghe:r,_ .! am 

gaa.to se!e tbAt· a: ~~ew" peoplec':"are 'si11l!U~ry1ng 'to 'establish an:idea:tplant 
type:·that wouldDlaXiitt;e. tlie."ractoriPf()r;Y:1eld~·Mostly,·'the studies ,that 
I have seen, howe~err·;are 't'tx5st21i:Joi"tem'! jtUdies:,'about -t.hevar1eties that 

,d1dweU; they lack predict.iveness. 
~ . ' ..-' ..:', ~J.'~~ .', . ., ,.. ' .. ~ .... : . :~\-:~L,' """ 

Losses--Our record continues to be unsatisfactory and ratherembar­
ras$ing. Acreage abandonment trOll1 diverse causes is excessive. Drought 
~se and'liU,iter loSE"a.re. eaiil'lly the·'iTot'st:although diseases and insects 
have 'taken ,their t'Ql,l.dlir1I1g: the last 3:~ars~:TIU'eeLyearsrago I told 

" vin:t'r. ;'heat.workers·, they We2:'e:20 .years.: ,behind";on breeding. stem,rust
 
~sistant'vad,etles.' You 'h&v~':released'somef1!ie whea1i~:ito.help witA
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>. d ~ ._." . ", .. ~:; ...' ~:: '. ';.,.::• .. ,'~J ... .~, 2;::'tr;~'- : ...:~j';.. '< .) 
thil$; 39,'b,1Pll't yQu a~e;,st;1:l;l:)far b,eh~ng.~.,.Tt1e *~~e,rq.aY~9~lL~u~"F.;.~HTsery 
ref:l;.ects ,tp"~·,p~(;)gress';'~l;lth~ . rust; .wqr}t..·~.9zM:;Yt~~A9!,~,·~h~Jl~~ter"{~eat 
entries (19p3 ~) .~dre~istaIlG~.t9J!-~~fIan~{~'P~tp:.4!~s~.com~red"YO2910 
of the spri;tLg wheat ·entrie~. ..... ;L.~«;i:;> ., ,. 

'. You ..~~eti~1st~, ent(;)~Oiogi~ts, 'i·Ph;~*6~~iS*~~~1.' :~~~~;'~'~~p'~~~d2pa th­
ologists (ml:l.y ..~s r:Well,haV~ ;;;e\f~ryb9dy~~ :at tr!e,t!. .,J)onli:;,·,tllinkL,.aJll talking 
only to breeders. You are in this too. Have you foUnd any neW: mechanisms 
of .dise~~e.;pr :in~ect.con~~()~l Hav~yoy.:::9.@~~ 9P)·,.~:Y~)~~y:qne'f.,genes 'lately? 
Where·~;re. i:;1l9s~ new ... :t;'orml?yo'llpromisePt~;t;omii,p:duc~9.-}:n'l~1;a~;Qnsl.l;9w come 
hessi~;<f'lyj cauf?eQ. ~s ml.j.c.h ~magea.,y~a~,~go, ~t~:r~:>;~€i~ons El.sC~d ever 
before been!:: 1\ec.9~dedt: ~t have" Y0'll.d9B~~0~:~psl;l-re .!~~~n~tJR$s,.9fstand 
and injury'rfl(o~ <lrou&Qt? HaYeYou J,.~a~~cr:hoW~9~~e;xe~~ ~nch,of. rain 
for the crop or ,.how to ,.increase protein ;Level pr~fitab+Y.1 .. 

• .~, • - , ~ .' • .' -,' , " "., > " ,',' ',.'; ."..' < J' _'" ,~.'. .... . ., 

,-:;··,:,.L,:';. . :,:::Tt> ~nd.:,· -. ,'. ,_.~- .'" 
I know you are working ontheseproblemil. They are tough. Some, 

in the!..Ulti~te·.deg;pe,e, a.re unsql~ble.. Whi~ h~rE7" .;1: ,hppe, to hear about 
progress a~q b~tt~~ procedure on,all of thes~ prob+ems, . 

~ '" . ,. " . ~, .,. '-'" ~ 

. :.."«. ',~1:'~' :'~"'~ i..' ">.;' .:, ~',;",~,':'.: _;~~, ;:', ;,:I~'... 

:·Q.~li:ty~~Ourquali,tylevels;a:re.l~~a:p.y,:,q~it~:good,i:p. ~p;i.te~: '?! the 
fact that quality is so poorly uhderstobd.' In all honesty, the chemistry 
ofqua:4~tM;iis av.ery,nso~"area~.,:Li~~wma4~t~~;.~cro~l,j;~e:r:i.ver on blocks 
of iper. by :'ico~pison, sh~> .~d goocl;t09~~n~A'~:r:::1Y{eE!';r,:E(5:~t~11~tr¥it:lg tot 

cross on "1Jc~cub,esn.Is it tI'1J..~ 1;:ga.1?:.t~~; p'rfrY'r~~Sh~:r.:E7·;,b,!sical~;y:the 
same in alJ+ oU+' wheat;fi.BJ:;ldthatj.tpe·Aif:t;'erEiIt~~~;:,,,!ej try to, follow.;ar.e in­
dUQ~q.; ~y,~~tg;s pomplet~ly oU~Ejl~d~ th~ p';roteiJa~t,.. If.this .iEl.,no:t~6, then 
it is high time we had protein' chemistry:Ln.' SUfficient depth 'to untangle 
the mystery.,,· " . , .."', . ' 

Actually, lIm not discoura~~db~ the~~o~e~~'yo~'aridother~like 
you are making. lIm impatient, mainly. 

Other research areas to emphasize: 

1. 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 rhizophere7 

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 It very useful, but could they be 
made to be? 

3. Axe pesticides a 2-edged sword as the Montana and 
Nebraska 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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4.. Mutations.....weneed a h1ghercontent of certain amino 
"". acii:18r'·:1n·J=tn~tD!l8i1r.r£s<lfanwiqf11ia:i=V:Jnutarltejgene ·:tot lif~"iY$1tie :'. 

. ~ .. "·,;"tii,. st8bd.«ral;it2>~ki:(~¢J.'\:tf9Jn muta:eioniF1ftr:wh~'t? "'UJ;!heyid:l!<iJ~d' com.: 
".. ' .. ">( se~'?~c,-fencet'\!45~27g1~4;li!I'I'fri6Uld:Jra.t~rR :ti1vesti 'futUN tUnds in:: "; j -', 

tbis kind ofmuw.t~on work rather than 'dup11cateDthe 'gez1es.···" .;;, 
~ture bas ~lready 81Ve1?- us in abundance. How would you screen 

".a;·PO~fJ)n':,ror; $ii~i;;rri.Otra!'E f '. ; In -an6tlierc; com", test; ';Jtbey,Used 
angOuiriciis:"m6t6r;,to saw popUIitIons ":for 'amy~se .cOntent.. -, :;.... . ' 

". ~~)_.:"J:';~~'" •. \;>.~ .~..-,j~.'t:·f~: l",p.L:, :::1r..~.ii~.: "·..,,,c.<; ~'~:...-<,.; : :: ':;J :.;'. ,,~1:;>:',:,<';i:~~?,"., .:',":.; /; '-' 

" <~ :.,. ">;- 5'{'i,:iPt5PUlittoxr:x';' "3;C8~'-'1t"·-ftl ratherrvasUe£}to.i.mEr-wbat.~DloSt;J
 
)[""';'" ~"peopie:j8:fe:~~kfiitlibo .'~eit·:eh~t':'\.iser;thii'fterm¥.il Theffi 8ippeaf~;'!'.h
 

. '1,'\ ~ ··to;'be;;·8pgreat~~pari:i!el·;:tliougbt4Feovf!red 1>1 it;:.',:'! asjWll8;:'~:)2;":
 

-',; ',; "we'::iziean~'arf.~J3r:~"~3ttcs";~t"'thl! .ilili iliq~6ii'trastnto'8,";'2:','3. t··,,)'
 
:.,;	 "stuay'- ot,theC~tietic.'"'6f.rtIie,·:ifJildlv:Ldua.lo.: OnlLy·'& -felt"',1iorken i . ' .. 

have earne$t1y-rtt 1:ea ta"rab any.t1'i'irig'1With'-wl1eat. ··"'MsJ:e sterIle!' .,','. 
stocks Will' aId 41' popu~~lon ~gement. . 

. ", :::~.," ~.:.~.:! )·~'... r, \>:;~'~;'t .,.!~,~~L~ ..~.~·:~·i':"~~j: _.;,>: ....; ~<,,":;. ::-', ~_:::' ":>"./;,~ :/::'. 'n ". "1r:':. ,,~ 

.' ,.. ;. ':6. ~"'Im;titt'OfilS~-~;':ite be~'riiH.ng·:t(fget: some:'intorlifa§:tion'.'.i'l.;i' ';" 
on gene act1oii~'! :&f'heter~ils':; m2."heat. "~D6'C';Ybu:'hB.ve·:t· eXp~i§1meiits~! ,',' ", 
planned to .d~termin~ bo",-" ~e genes are related to this phenomenont 
kie':weJ:~deij1in!W~~hf s¢mPi.,$a~mma1ice:or·' is·' o-verdoili111ance' ::'1Jjvolvedf 

"r:- .'. ,~-;" c~:·.\' ,.::-- '~" .;~ ...~. ,~ ·1.~./) r~..r .....>:yj\.:: 8"'~'::,~~:._' ·.U 'r.: I_.~;"'.~ • '. ;::~.; • :~: , .•;" "J"'~. r"~'3~ • ~". ..', ~,~:.f.~' ;-~. .:;.: 

:::::'.. '. '''':7.- ;);1e!dr·;wortS:inejs'J..not,Ionlj':~re' ~r~; eff:t~I~~t!'~tabd11C" , 
;::aett~I~Y, "'"vI-g(5r, ~l:i~ithi'::~a" .. t~l:1ty" S6~t, "b~t· '~"j~ntangible ' 

,', tacto~'·6f·lffe:tdaforthilieslJ:fifi'~aest-reaUi oUr v8.r1et1es~·'· 'This; ,.. ':. 
.;' ma~'1lic:ii.uae '~.".DOd::f.i~&r8ii. ce.;::>~tj. h.'dA,:bfl:f.tyL':~sh8.tter and hail··res1s·t ­"I:' " '/(~" ,.	 1 

····;·ancii(a~'·wej:1> a.~\t'~sfs~ati6e 'to )·su~tf~!./ma~~~'2not yet:'dfapss'~4~!t '~: 
.~~1.-<.;'::·"'-.'·· ~ ..~.:. '.<.\::.:/ ....,~::-;' ,:hy:/t,..:~:.).(;(~.:;··:·::,: .C~.:~ ·:t·i. ..·.:··;.,·. :~; .. ' . !: .. _~~.;(;j.~~ . ,: ...:~:.:::.. ..... :-.-'"'/ ···:--":L:~~ .J~:-<,J::.: "~ i,' <1':': 

I think we have a lot of work to dO" the pilgrimage ~:tti:\·· 
not @oded,' nor the'crusade finished! 

~'; ,. ~ .-, , ..t'··,·:,. ..~;; _'.: • ":~·:~~<f.'~}·:)~.:::_ct J,;"~' z: -~ "::. '..'''~''';' "~C~;::,", ( I' :1. _\~:,~ .. ·, ..::;.,:b~:\: 

:'. ,'. 
~...... :" .: 

" .. .. ..:, 
," ~ ~ '. " .., ";, ~., :.; 

'.:. . ,'. ~ ,,: ;'.,>, ; 

... . ' ,(",-,.'..-:L . .j: ':•• ,' ....: ~.j 

:. 

:..... , 

!'.}-" '," 

.'..~' - ; , .. ~. '" 
';.'" ' 

..~ ,­

'~ : ." ,. 

. ,,~ ;-,. 

. " '.-'j 

,. 
.. . ' .. 

. , , ., - ,'. ..., '. ~. '1 . 

.::..... ~ " .. - ­
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'";.;~;:"'Ch~l'J! ariQ;Jcoltlorke.~.;::l:i..~m:2m:rt~.c~lJJ.Y4AW!>~~~I~¥lTtalking 
wi'tltJ ;fO\1':'b1'1EttJtY about 'Rh~ :'SOU~JiJr..c;CE!IJ:~~*,~~~ '·~r~em.f.~.' q:rttf~i ty 
';£e~1~&iv?idif1du~JlS:,be:~USie-l:O~:;t~~~D~~t.U1rl~fil·~'I~~~p~a~~,~!,~ ~f~~JI~(,~r:
 

. ibnp(jJ'tal:l~~'Jq~~tyvdata t)ot.·Ob.t,i~~i~)';~:,~l1: ~~PO~i"!;~:.;.s~~~e!~~> rd::;~jJ:X~1l,t
 
:. :·I~~;~~.1,::: ..Y:·; :.:t:~:, .;. £;';~:7j;."~:.~ ';';~:; .:.<.~.t.:( <··~r· ;:'>1 ~.<~,:;..j{~J1.. :".l:).dj "i:=L,.t'''.:()df~ Ir·~.:Jr~.~ :1:·~i:(;I~~ ,i.B('Li- -6e(.~.tj 

bJ:"I C1I'~r o.v.~~r'·(ap4. a.'Vieratg~Jmj;:U1~g~AQ,~;~~~g:ri1J:lAtKY (il'~ti~,(,: 9~·y!' 
.;:~,,!a.ti~&t~:(~el:ative·::to ;,otlhe~adl)f~~~9W g~il:i~;y;J': ;h.e,~B9'e1lq.e~~:'1f~C:i ,,~ ...~,Y~fltL 

Rag1tma1JPer:formanoEi.:Nu~~~y C!-WPQS~~~~f,a~'c,:p,i~~ ~~~&~b~~!J,~:.ri n.srt b;"l:.':~ 

If the· Southern and Northe~ Regional Performance Nursery coi~g~~ies 
Vera QW.'(; O~~lsources;',of,:Etla .:4.·~~e;r:J?! fm7s;tft~1t& wouldt~i~~!tL~9!fe1'!~r ~
 
to'Jtlbi.trSWeT~dl !J: 'i'htg.sfi the,: C~nt-~~a.j ~gY~~J;nla~~if~')!'l9~Eh,~rnrr¥ni~g~;.!
~tfty 
Serte'S ltl1d11'1,i!'lUa~",sample~.::a.;re~:~~~~}::..~t~~1-~~,f9r,1:~~~e"~f!nrhe.t~J·t~if!ng 
important and re1&~.ed q\lestions: . , ;::,<;:1J.>::.I i::n:<y~c;: ;;;.j 'J:(),f. ·l.;~Q:Ji': 

.t .. :LL'f-::2! 't \i.i.~~i~~,~S1: t'sel' e.f:fe.~t;_~o1"l(:}..CU; ..}i;\pp ·.~y;~t9lJ!!le.pM.,Rll:·;,~Ws~98.l
 
gliL: 2e;tid :b&.~mg·Lprope.1fti~&t'Ot:. :J!~~ '~~~~rie::l'!~~;> i~P~~l}~~t ·~~9; 'If:9~r.': ..~,,
 

"i ..:.~~,):v·'~~,.~~:~~~l::(~~~~~~~~~~~:';;~~J.t.~~:~,=:.~.~:.~~:i::;~:~'./~:;},~:;·'··;:il}~;;t;;:~~'~.f;::; ;,~~i
 
,.,; ~)";),i;i.~L'~;t'l': thes~;studieS1.we\~ml3 O\~~~J18.Y~"(~~H:i&~t;£ft~~~" ~"'''i'
 

varie-ties, especially those with medium-loA~,~~?;;.i*P~~~L;P~nt~S,·~:;~,:

often are better than those with short mix times. - . , .' .
 

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 
temper~tures and low humidities, we must !mow both heading 
and ripening dates. 

~. Why do man..made environmental factors such 'as irrigation 
impair quality characteristics of Wheat varieties grown at one 
loca.t10n and not at another, or impair varieties grown at a 
given :locationone year and not another? 

Irrigafted samples have headed at the same time one year and in another 
year severa;l days later thap. dryland samples. When heading at a 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 Manhattan, Kansas have suggested that after wheat 
has attain~d physiological maturity (about 2 weeks before combine ripe), 
it is feastble that if 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 
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'. ,i.. ,_.'/.' ( - t':'::_~;,. '" c,.)~. ·J(.~i:·: ,<.··., ..r 
may reverse their normal funct1on:&;hcVe::rtectprotein degradation. Certain 
irrigated samples appear to have undergone degradation by some such process 
as evidenced by <miXing times,~nd :In certli:J;n instances loaf volumes, that 
were materially less than thcrs'e'ibf.dr11ELlIdc/'samples harvested the same year 
at the same lo~tion. 

,"::;~ .... ::~:~~'I*~t~'t~~~tili~t:'grovni~:!l-i'~Us~d, .T~xas'j1n,j1962 ha~"J!LVe~ge 
>'~tf~titii:p!r.~oq;:)qt:~ ~ts <iO'ng~r',~~inli8.d:~1ng times' ~~iweremueb.~ '. 

Sh6:rtei··i-e~nl'~~11md\:;s~pl;ei$'!'1:;;:Irrjfgtited.'wlieetsj._r-v:ested '~t';:'C10vil!fi:"Ne:w 
Mexico in 1962(;'afc$~":ma[j!··Jr6lfg1¥Iliitingperiod,.{·48:daYI!iJ :a~d.:bad;Jl11xi;ng 
~1~st~t'tfere m*cb" shortert~ those for drylandsamples. In contrast, 
ir.H:~~~a'Vb.ei:e$il~rie$t~cJJi~!;rGQ5~~:tiiJ:1.:1958·;and :Bushlan~iJitn 1959 had 
fi'ultiiig!;pei'fq~ir:that.WElte.·nGtJ.nuch. long~r~1fuS,n;tl1os.e;· for ;'dJ:ylanQ;" St!mples, 
anCl had inix1ni{tiriies t'bdt :'we1"e:'equaito"'Or longe);'::,than'those;of;drylanO. 
w~eats. . 

::{-•. _ :. \' ~f, ,," .~:' _~ ~':,' .~ .•; ,;rI .Jf'..J,-~.; $,.~., ':, ''i< 

. . ';::':-~""'~in~~~Ke~st>~+:y-eats s<roo:'arYlanc1V~J "1rr1gat~,~~.;:i~~Zl{J ~ye ,<Q¢.~'IQ$d~~ ,:rlIn'.)ltr"n'S!taB:ee$),~art~(i,sa.mP1~$~.;~resuperior~'to;;t~i.~t~,Q.· . 
" '.. ~pi~s. ::.f{::rn;0 tb.e~'. either 'to:' 'b~&·t's)·'i',:ffrl8!t~d'-;sample$ir':wereequal'-tQ (l)r,{'1:: ;:~ :, 

superior to d);'yland eample$. . .,.. ",,> .: .. : ' '. 

.:.• ",~.~ye·onli){a'hm~~g,er8D1Ount')b~ 'da:t8;/pn)the i impontance,of lensth of 
1'ruit1rl'e;' p~rloa.~·'6e~ail$e'·ii(oh1t ':ai';~feV ~1'b~t8no7sLdo>"e; 'lm9wLthe :tnU.ting 
periods of both drylandand ir%'iga.t~d sa~ples~UiDat!lAYB±14ble:.;,lJ.pwver, 
appear t.ojustityfollOW1ng the clue to a satisfactory conQlusion. We 
nee4lciW':~e..~, :~!Js~pp3;Y1pg~':h¢ade~l'~ and" ttr lpe"'tidates: rforr 11"ri gated as 
well";as;JdtY1intV~¥Plegt::":>l';:';!~;~,';~;;)..~,.: c :;,',r . ", .. ," ".", G,':::';: 
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..~: .. '~~ ,.: .. ,: ., .... <::-.,:.. ~ . .:.!";-,C't sJI..::: to :....···_Lf:<\:::-J···j ·;_.i t::~i ":!~',L'j f.1i:~ \.,;();,! t.r.;.J:Z.G:'::~' .. ~·;~!B "),~ i'"~:':};~ 

"" ..Li:..t~·~,,"~·:; ..:i.>.·~ :.' ,'j ,.". ~~I ~,7W,i )\l'~j~ i.;-;»d ... ; ~.. ;:: :"".,·>~.~i;.J i/iD :·:n:.l '~"~':;~j.':l.l:·.t f.'1,J ~JJZC'::' 

;.. '::i,;' ~',': ,..',3:.::",,:;,,')': ;;~fiJ < :.:'~:John·.A. 'Johnson']',') r':>1.... ~i.~LL:.~;n:" :'.;".~j f',:' ": ,~,Ir;.C' 

.<~.::·-'·~,}"f:rl.r ~.'.::.:::~:a .. :JI'..::..( ~~q :~)i.1.:- 'io 2.r:k... '~·:r.~} .~~~:.i: f_ 

:j ·~~7:j'" ·iThe;·.4~Iyo.eloI3merl'"bGof-':riew8impr..oved·:;Wheat 4111JJ1I!e&"beq wtth sta.~ev:a.rt-e·11es 
en..iand t1a.ti0n~lF;·gOve'1Jttme. 'gemen~nbgQa\latj~.1i1~ests,.dtall ~gencies~f1E11·}p~dentl~ar.ran.

:·~'Ot fali1:sesslentS'"cof·~socletYjs.re t:;,oes-t·se,r-ved by:: tbtrs !;.epp:rtOac:3. . .'PM.:;'I?'t\~Q@S s 
ofcltli~':rto~l ..··pr.tJgtElm. 6f~;resea:rch:':El.ng,ode\!"el0pmen:b·'!-o$tfneYoanQ;ol:!e.t\i~~'i;~ll'~ 

/1:;.,:: ,; .1'·:'Red·i!anter..:;iva:ci:eties;~U ···/attestedcto.tby,~tbe i1)dust~M ;f;:I.~u:r:l;~lliljgqp"g.,~·t~~':t 

"., i'·::Great.f'Pla:11is r;dur1ng'the 1. p:tst'~6Q years';;'", "T~e 1: $'ucpeas'I~s:; beenC7 Q,.\le ~:) tP.u' 3::' 

'···;t~rgedJieasure, ';to;'the.::deve16Plient;;of.r!superlorl.stre.tDsZiot1:'Wb~t'.JWJ;lt.~b;sP4ve 
with$t6d.d;tl'1e,~re.vages··:of"drouth:,;.;::.l'1l~ects>,·:::Q4:s~ae$JU1d':J~v~f!Qs..oosup~r$.<i}r 
·':rterdpbteritiM~'[Itde·di1e-]~lso t¢l. theJ:elexelol1lJl.etltoitt{'neVi~~ll~:1;.i~r~E}~ies 

<, ...:~. ; iliat f1nd"a'~; read:r:;a.cceptance.fand,}c!leme:nd,"! ihtuthe'J,maJ1.k.etp;;pla.c~. 'H'~:\3i pE!.Jil§r 
: '" rdise\t13s~s,('l3ome'-,'of:;·the eYolut1on:i!±n·:method8."bfAtuali$y·(.t;~l;!tiJi&';;~~~p.· '({;~ . 
. f::-ptlr1:d:cillardreference: rto p1lbtas.c~le·PI'OC~dU;e!=J;;(.IlI,<):nb<:'$'::<; '':::::)':;; \) jL~,.:\1 :"~' 

:~ :j::,~~' ,.h:·~--':·'/..F~l ~::':::" ":-~ ~." : ~~~:l!~~'.~ ... ~~."~::~';,~·'r •.:"~l .::J')'"I.~.:,~"j:'::"! ,~1~t.,rl1'l :~,,;.:;' "/~;'!.:1':j L,.. ~j~].\yij~ 

.• 'J(' ;Wheat-:~~n;joy$~1a.sQndlqu:~:<p-:);aee.;in manJ S::1d!iet;. c',,'~Q.~9tS:LgrOwg. Q¥~~(j:t.lJ.e 

',~i'Widt9s't(:r.geoS1laph>±<i!EC:J:'·b.rea 6f'Jull". cereals;_,l, It 18- Cl;J;.PXJc~n1;rat~.lij~,~pEt1!'gyo . 
food contributing to the human. diet:.! s1gn1i"ic.a.n:~~~tJi;;,;~:fj~Pi'9te.in;j:'~­
erala and \!'itamins. It can be s'afely stored, transported and converted 

:;.' to::' Pz.od:u:etlf:'Qt' w.!.li.~:,:!LS$~R~£~,~~.~:_~P~:!~~~~~~'},:~~.J.e[~x:.~~~~ .f.i the 
..•. unique'" p~'S.~itioni)¢·~·'whea.·t.':muatbet'attr1buteah_lti!Y':i ti'Ri1iiB"P,FQ~~~~.!i'.!!l:"f.~r 

<". C:-. '. pl:'6aict1eil 1bi" 'tM{:baIHc';,food, :bread.•.::: S1nce:~ bY,:i.ne.tllfe-,jo wl;lMt. \. .~rie;'W.~.~ 
o't':'d:l'ff'erentcgenetlc atlce&tq}.va.~·gree.tly;"w1:tb.:~e~tl: ~\prqper:t4.~Eri 

~ .:'!~ £trb'r:iitniS );l't,it'POSe:;L' test1iign fb:r;qu.a;11t:y.( :i8Limportatlt '119' ..:lA~~\.ac~~:et~ 
·\1n'-'~l'n~fjma:rkiet!pta.ce~·,< ·".f.a Br::..)j'J~',,· )"/;l ":i.e.C; fJ.::.id. ;il ":\Jf~~J' t"'''::,~.t0.;.?:'1 

': . '", .~jdj-,~ :: "~,I~' " '\ ~,~!:.~.:. " ,._ . ,.<)t'fi'J ~;[;fr~;]~· ..1";~:. ,.t"J.t~J ;~~~~.. ~}.J :~'r!.j,>·:·::,·~;.~ fi.a~' 

. :;, c.:' ~ ,,::,.MiJ.;l~~i: eel: 13aJd.ng·:~ual1t:;y:: abSumiha.t:lOD:~;Q,f Men;Wi.Fa!;'~Q.if' .:;,;},tlhere;;~e 
'L:: ma.n'Y'·'f8ietb(sLlth'$:tl-tfi.:eluenc~.· .. 'bhie j:!ue.liL'ti)rs.e:l!:"WA@,t ·tI!!ilJll1 tb.~~:b1li1~$ti9~; 'i: 

\. Viewtt6ii:W~ '::OVtelfl'the'; ,years i .many.metbods:J·~v.e ;b~ ~,,~e,,~ :ti>.:; ~~s-"r.~V' 
, theSe:';fa:c~r~:'··j c' ;Teat:iile1·ght:~!1fe1.gh;~.' ,o~'.JfJ;.' lOOOt .k.erB~~· ~a~:kXlg)~~;lkt:\ 

·r sizin'S ;tee:t';"'·<'w'iOUrl, :,y1eld)~,)pr()'te!f;n .~an.'t.entj aahHCOJ$..~ .M.iA~"t.~d: eli::.!U 

'¥:iJ:Jeb~'l~Y) !se'dimentatiiOn·.va:j.ue,. ,mal..tase· O~> ga,a$_':P~~~;<):1V';f;~WL~n.r.~nt, 
rheolog1~l~·d:Otigh prbpel'tie:s',} an(kbreadii..~tlf:·~4.e~~eA·\-o~:d~~t1l-";'!xa 

.',:. q'li~tiWffSi1 'of.:> w~a t;:bri-i'lo1,ID have., ~a.aib.¢.Ont~but~(l; .~:! ~rjley,:~9pm~p"~.,P,t 
supe)i1or.):w~eat 'qua~·:Lty .:~ ,,·The ',various: ~~e..tJiS'~e:.;cf.l'l~eP4Mj~;t~,lA~~~e: ~~.~!@ 

·C1la.rft6'teN.ettt'¢ tb8.t' ha:s:(:st~if:f!cance:r ftb,:ttbe1~oc.nS~J:ti'Hb~.~~.x't":j t:.~'~l ~~ 
mH:le-r,I. ·thEP.:b*er .~or1· ithe';,hbus.ewa.:fl'e'.-i / ..For-:;:tbe: lA~ti; ,[)~ll~)l~;.~~~1 
be:·uaed,oil- t sirJBil;l.'.. ~m:o.untS')Oe !ina;t:erial...');:::Suchr:a.llIEi!rl~.,;~l~J :1t.i;ft.t<ft~:~~l· Q~f)jl 
successful iand will necessa.rily con:M..Jl,~ ,j~o ·b~;,'t~dl!:a.4.Ihi:9E\:~'~i.J~:nig \: 
wheat varieties for the production of high quality baked goods. It can­

·not·'bEf btherWis:e;;~,:;Se1dOm,::,.'X-f.' :ev~j,!. .M.~.e ~tmr .~1t~1l:fQ~n~E~Jb.g;fl new 
":;~~1,lee;t__ '~J!~::~~it;v'ar1!ties ··~ss'essed!.,bn·.e.·$!$lJ.:~cal.e::'~~~~~~~I~~4;iJ .. 
,·'·lenged>When<;the,.,varle.i;,yrllas ,fi;nally~,releaseQ..' c'Go.r ~~Jr pr~~t::~£?:P,!' • 

... ' . , ~:! .C~.,.,.·.".!.t::-"1- ::~, • ".: ~.. ,.•~.,', , ':, ~.:....•...•.. '. ,.:_" ..: ~ '. . . :.,. -.~.~ . . ~. I' .. - • i".•.•...: ..... 
, " . -. :.' ~~,1:" ~: .•~.. 4:.t,· .• ;,,·t<~;".~. ,.~,~.:t ,.,:;J.kj .:.t ',,8,c<·'I .."~f'iJ .....:<)~j. 

'.>:' • ',:" During:the:'*st! l"5..~ars;;;ljIi:sy&t¢Dl)()f ;P-j;kq~-j'-.~Eh~~:.PEtJi:r~q 
d;evej;~pedj:1.to-r.';te.Pt1h.g;.ini1i!i:ng\.:a,nd,t.liak:l;ng; ....~~1~~ 'f~~~P.:;#~~:~~~ 
ot~'ekpe:rience:1inliiI:Y.~& lbgical;:that: 'the. ;'Pi.il.Qo'ti.;13 Qil.).~ JlIll~;1jJy::t~&;t;;lMf.~am 

;O! :_" .,/ (:::.':'., .~" .. ~·· ..c.Xlrn ~~ r 5:.1 :~.(>:. .'.. '.'.~ '. f·~:·<,.~s:·j '·r..') ~.:!.:.. ~·:"..(r:;L"~: ,.:::j'J~~: rJ.·.~:.;.fJ ~·.~·;·~:~~i Jl~ 
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Shoulcr'be'.yii~ecr:H.n~rt1irospect:.;,· ,If- the"SiileJJ:l~~caIEKtesting:p:rOgrEJ,Illhas 
been so successfUl, boW can the pilot-scale tests with associated higher 
costs be justified? ~s any information been, developed that is not avail ­
able from the small-scale tests?n:;,Let,usrexamine the contributions and 
limitations ot the pilot-scale program. 

" ',/,'" 'Tlieprooed:~ t!Q1.~oweEl~1n· r.ec~t~ait8JkhaS;beento'Q~1ng.;~ewWheat 
",~' '~yar:tet:ties,,;:aldn~~~~$h~':bre~g ):program;:~:t~gs"mall~$caie::} t~~ts ;tot ql1~lity 

",selection. :m,rd-iy~rs~l;efor.e a:,va.x;1ety, <fis ~;lZea4Y(,1'or reJ.ea~~,,;to: cOlJlD1erc:f,al 
8l'ower.s;i'plcrb~;')()f:;thE!ow;r:tet;lles i;'t~gether)w:Lth,;the Stalldard :variett:es',,' 
for' compa1'1son"Ufit~ ,gl:!ownhatseveral,c'10cat1onsPWithineach;.'state.t\,~e'J.;ocation 
samples',arej~te~1if!d;rfOr~que.lityiandt)then var;f;e~l' :composites (.';a:re, :'$<le., ""The 
''Ytir1ety;''compdsitesna1oe'',m1l1ed'foIl"the,KSU;pj;,l<.St'millusing,20,:to;~5'bulJhel 

, 'jlots.Dltr1~g,·t1ieX;mtll:tng'oP~~t10Il~r',nwne~\1s'''data.ion;lnill:ing q1,181~I;~y;,~ 
': ,,":,are j coll~cted~"1Thete~ulting:i'10Urls . shipped to 'min and'bakenr14bo;r­

";:atories(:for .eval.t10!fc~f"ba1tUlg;jchallac,terist1cs,:, in'; tel)U$'C;of .. \wl:l~a1i~ii ties 
the cUStomer::aesir~ • .l- .·['he", da:ta ,are,i:sUJtmll;trl~ecl( to provide a ~'c qp~a.;ison 

.of quality tor breadniaking,)~pos'efi!.,"suclJj4a~.With, recOU'lmen~t,iQJ;1Jf:J:I.J;'e 
•transmitted to whee.tresearch workers. Usually the same varieties' are' 
t studied for' ,at:leiLsti1iwo,~s';under;:th1St}P!ogr~.,befoJ\~,)?e1ng,~pproved 
or 're'Jected.:·e 

", The' 'pt:lot..scalEi information-Cwust be rege.:r~,~s·supplemental
'. to' .that',di;!velopecl:'fJr'OO1'''Srl1e.lJ.:i;o'sca;J.er. testis • if 1'1:;[. ' .,.. , . . .
 

, <:7; .:;·>~:r;-(r: .:rttHi'<~5" _<';"Y'. '~';'~ Y, ..:. ." .::~~; :-,:-< ,,~1. •. ~ . ';.,_~ :.:;.,,~~ •.,,:,,~
 

, ." .Mi.llinf5:Q.UiU1I\!ltA~sessedJ on! Pt:lox-scaaeDFlouruMiiLii .The.,' p'i19~s~~le 
" testirig;.I)'X'O~·!1iml$£~~b"t1aedb;eertidn. d.a:taEU'1q.c(;j,tlt~~1iiop.)Whieh' ~ve: pot 
. been,\~va!lab'le"'or::'POS:S1b'1e to:'obta.in:::f'Eom~l1e/~maU-.sCAl.e "tests.,> .~erience 
,.ha'sshoWl1' .tbati~our' yield vaaues""f.rO{llIsmaW-1:;..scale' te8t$.:;:~re,:extr~ly~, 
'Vari:abl:e',ana:.t;t$:ual:i~ ,not':a~~liab];e;Lilild~~ '9t':. DJ.~111ngr qual'-:ty, '. 'I:~(:~on:trast, 
Pilot.sealetests in which f'lour extra.ctions are comPlreQ.;~1tl\,CUlll\1~1i1ve 

'ash content ot 23 ~ll strealliS provide a fairly accurate' estimate of 
extractablenour2riIi/,an~Whea.t'.1,'!LBasedr::on'the;'amo\ll)t"io:t,e~lcull.ated patent, 
f1rst'ahd~fj~djjtfciei't;;ifour~;:,anaTioti.f-:f~ed);:,_a,reliit:f.j.tiililp'gJh~~~ry 

" :-value}J:1&; as.iJ1ign~,·te ~chwhea.t:,,'s8lilple .\;' ;({lhelm1l1:lng:resi~j;s ~'l:'~,.,\1S)JI;l.1;ty
 
. coopar'edc1Ohi,.1-'tlttii:,;«"sef,: :o~ va.r1etYtcbmpo~Ji:tl~,,:that 'hava.'been·.:gro~, ,0
 

,. under ''C1<Ieptitfa-lcbDd-tti:onS~.Wiith;Ltt;:a.,:gb:en::;;sertes ot,: ."sa.mPl~Jl, th~J.eas,t
 

j:l·S1gnlficant:-me&l""d.:tt'(-erel1'C~i:A:i£) +:, ~~,:5tiCen:~SJ.{lerAcJ¢:ehaEl b~.ei:l ~~J.c$:t~~.
 
·Exper'tetice"ha.s"jSb:OVii:':'tbatt"~~tUnPh;;~Whea1t,,, :t:9r, ~ex8mple;;~sually "~S' a ".~
 
~higber::'v&ltie'~b8il:mostik()the'rl;Ve.r1efties wh11e.Wichi:ta,has;:a.s1:_t';l;c~~;Ly
 
:16Wer'''m1]1lng>VaJ,.~els,r;'tbEJ 'mil11ing;' W;1Ue:o.f ,whee.t.sampl.e.s ,testedfcluring
 
ttl~:pa.st; TiveF~ea~s['_tf/beelnvar:te;b'l:eT;rab.~~.;from r 3~'9~/t'p; ..4:. ~Oi ,PE!;r cwt. 
ltotii,al1/ %hls '~r1a.Dl1:i.:tY\1sc'r8;i3socia.ted .Wi:1:lhr(1Dherlt~d .cbar$.cteristics .. 
-but.is' 'depenlieJl'tt)8a:so>.onW~hv±rOnment8ilcond1tions;;Qf 'gro:tlth which ~r.y, 
Witb1·:loCa~ion"f~ai=\f.'tom';:Year'>to'ye~::.; . .,'", 
;." .~~.~- -... C?i'~",,:::::· ,>,>.':, <* ... ' .. ,:. "-.>".:'" .d"~; . ¥': . 

'.' :::,'"Pilot-plants.ca3re: lIl1l1ing:quality studIes ha..ire.; several 11m1tations. 
'TJje:;h\lfuber 'o't;,"simP1.:.es~;:tha't ;ean'b'e'·studied ,is limit.ed :bytime and expenses 
1nVol1fe'ar~ Tli~:"'~ve~:gee6$t}\of·m1J.lingeach:samPJ.eJ.'1s:.J'approximate1y $115. 
For. that reason and tor reason of a uniform representative sample, corn­

·posltlng:;1:Ia&';'Lbeen1>ract::ic'e(l. ,~; S1nc~'\only e..s1ngl~ samp;Le,,;,of ',ea·ch.variety
 
,is: 'm-i'll'ed'je~clf~ar >.fin 'icotilPa~i$on ,wj;th .' ot4ervarietieS')c/,.measurement o:t.
 

'-',' reli8,oflfty:of:resUJrts':Ls i,111n1ted.,'", LWithanideal: expe:ra~nta.ldesign,
 
at least duplicate samples of each variety should be milled each year
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to obtain a,l1l. accurate ef;timat~.of standarq err,or. :pp. sQ!:ne.-oe.casions, 
the potentia,l flo.ur yield may ,not'be reached,~·,S:6fueti.mesproper"{heat 
temper for cPptimum milling results is notatta~ed,.>, . - ":: 

";' ~',
 

.. ~ -~ .' .
 

. Baking i Q.uality Asses:sedby,· ;ColJ.,a,borat:j"veEffQ!:1't. ,,'l!he eve:J.,~tionof
 

the baking,~ualityofthe~rie.tiesp.yco:l.labQra.tivetesting
,.hasseveral 
advantagef3.: Such studies provide da.ta OI;l baking.,q~lity characteristics 
.evaluated 'in terms of what the millers. and bakers ,believe ·de.strable. For 
manyyea:t's,!the;varietal)ba~ingcharacteri:stic/.?hav:e,been;evaluated on.an 
experimental· small-scale:..• Such· data are not. to be challenged as they are 
usually assessed accura;tiely: ,and with many more observations. ,>than is .poftl-· 
sible using the pilot-scale testing procedure. The quality characteristics 
as measured by both the small-scaledl.ndpilot~scale:.testshaveshown that 
they support each. other,. The differences in' conclu.slkons,it any, between 
smll-scal-e' and pilo:t:-scale;te:sts. 'have been. in terIl1S,of qualitY'cQ,a.racter­
is:tics·the trade des;iires'~ The. pilot-scaletes:ts a~'e:desigried,·to,Provide 
a ral¢"cqmparison of thevariet.ies.withinaatate based on the. judgment 
of as many as. 40 independent observations of the same sample.. ;. 

The' collaborative. study' of: :varietaL:quality has. the· added advantage 
of having ip.<;lustry:shape in.the·respbnsibil:i.ty of relea,se.o.f:amew .variety. 
They, too,. are better prepared to accept .the . new;;va·riety when' 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 prefe,rence. This rank comparison permits the miller and baker to 
evaluate the varieties in terms of their demands. 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 country 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 
supp:l.y. 

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 baking quality of the varieties in terms 
of inherited quality characteristics. Also, quality rank comparisons fpT 
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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.'P11ot..;,scale;:Stud1es~; RaveSev~ra.l ,LimitS.tiona ~ : The,jcollaborative study 
of bak1i1g~,qua.Iityo:t';-wheiltvarietiesl1as ··'some '·of'· the same··~11m!tations as 
pilot-scale milling stUdfes'~";'Inany,:oi1e"year,::;only,onesalllpleofthe':,· 
va.riety is examined. The effects of environment have been elim1nated by 
composit:li1g; C,' lihUe 1 ·:t.1!!'·:~~1g~:'::~!..19lU4~~r.~p;,~.s..~:t,iQp+'y;-i_~Jy~ti:ted, 'q~11ty 
d1Uerences. . ',In :o'S'ome·ijea.r.s )itlie':'studie's: ,)1iEtve~\:beel1 plagtied.c'W'lth (nonuniform 
proteincoJ1teri-e of,'S8Jb.ples i:Within' a,:1iSt8.te;."/::;nt SODle years';'theprote,in, ,',' 

. content has been'either;,too higlFbr.:tdo 'low:i£or-wbite pan' bread ,production. 
The reaction' ,of,'"¢o1:lalforators ,:~to .'quaJ.:tty is: ttr'-equent:tyatfe-cted,:by.· the 
prot:ein' conteitt';;,:dt:~the,':samples',-: Much' at.teittibn .II1USt 'be 19iveJito having , 
l'epresenta~'ve: ,'samples' '·'()f, s-&t:frstacto;ry. prote1n-: i cdJitent .. , : ......,;.. 

With an<ey-e on.<'the,:tl1ture"r'd;t 'seems "pnUfent' to continue pllot....sca,le, 
testing.,. ;l3ette~ ;'means'5to·'e,va.1uate~ ,and:':Ili'e'asure er.rors·anddifferepces,:-in 

. milling. '"qual1'tY:iShould./be' develOped." ,'l'heufllOtn"spr.odu-ced3 by'pilot:..sc8.le·: 
milling shOuld:b'estud1!.ed'>fr'om ·:the:·,vi~:ln't{lbf appJJ:t;cst1on'to:c:ontinuoulS" 
mixing ';methods :of ,bllead'pr<.X!uction., ,.Se~ra];:'lLaborator.ies"are'''equipped, ' 
to make such st\1dies:~,"'Furtber c'onsiLderatton lnustbe :g1ve~\ to @:t'ray1ng." 
the costs of pilot-scale testing. Certainly, any commodity having the 
eC9nbmiC:~,1mportanoe'o;t 'wl1eat;JshouldJ .be: :given.)right:f'ulcons1deratioii in 

< ',:.budge:t 'plann 1ng.' ':;. ,It' ,seems e,.pparent ,'.tbat f not' only,the~:;wneat' ,producer.Hut ' 
ft,1 s~..,th~ 'Dll,'P~"and: tbc"', bakeJ;'"Should·'lIh8i.ve in this::associated, effort• 

. ' f .:. :,:: .',." 

,":. ,: ..•.. . ~ -:'." ..'.-' - ,. ~. ' 

·L"" ", ,. 

-.~; t .:.,' , . ~ . 

',:. i
 
" .'" ~
 . ~ '~; ... 

. : . .:.:.-..... .... ~'.: ' .." ;. ." ~ ., " 

:"\! .",; .. . -;.~ . I .. 

. '. ". 

. ;" i '", ~ ;";' . 

," :: ';. 
, . .. ~'" . 

! " 
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:~I·J';.:: " ,j';~'T;~:"lr' :orr) ~>w:l' f!·~;rl:J.f.:~ :.,' ':.': r.;.~'j~::;.~( :.·~l ,'~;,'-"i)".1:~·:.1 '~:·.;.:):':Il~l£r 
. ,. ~ ,~. :'.1 ;':~';;:::1;=:;-;;',,: .':::rt.:;; iI?~ ';.; J:...')Ma.;t.tern,.~~';.:·,·) . ::" ..i:.:;';.: ':~ L::.'':d·vj'~::", C,';";.:. t 

') j" 

'.' 

~e basi.c.:m:1l1:'ing ';proc~dures for wheat remained, es.~~~tially unchanged 
for many years until the introduction of air classification about seven 
yearEl;,ago~ The new process permits the separation of a mormally m111ed 
flour, in~~:JTarious fractio~$;,;vith different protein~I.l~,fP:t&rchlevels. 
'rhis peJ;tti1t~ the mi~er,to':"Eave more choice in the prCYte'1:n-1.evel of the 
wheat h¢'us~s. In add:l;:-tj;o.n,. e;,:.i~~ber of different "qua:l;~~.Yr type flours 
are posS.1.ble from a s~e '~~~u flour. There is M-~:;~'jpotential 
for' cer:tiii'n tractione:;t:p,'be 'ua~.£ln, non-food uses. ",1'~ c;::':",(: 

<)~'. (> L s';,~J ~;, (}:I'~'(). !:~ ':'.:;<~-::\.,'~; 

The hard Nebraska wheats selected over the years worked well in 
t~l::bonven~lional~m±;LliIlg system~·.,:: ·!IQ~ep.;l'S:9,iftelhct~~~P. t~h,~ats' ,process 
more effici:e~y:'wi th :a1r~lars;Sifi&t.~'bi.PU:,<~:,,(I-t,wap :~piPP$~~::'J!:i'\·: ~Y;~t: a.~:' 
evaluation' ofN~b~~.~~·grownv~eats with the new milling system. This 
included an evaluation of the efte:ajm{Q16;:)1,)l~".~:::ya.J'it,eity~!ldgFow:~ng envir­
onment on:proces'!3~g.e.ff1cien..cy, aion:~ ~ith:q~l1.ty'of the flol.1r fractions. 
If presen~g;_.~~,:~~~~:.r~~.i,·~~~.:;~nnot be, utilized for this new 
mil:-1ng p:t.'~~e~~;~,. then.~n!?~~t:ro~~,n~eded in:::q~r to ~~~r~ture sel ­
ectJ.ons fro'lnnew breeding' mater9tT:tr 'Wich wil,~ :1'I1~~r proc~B~9<TcA;\. demands. 

~, .• ~ ,~,·,,_._.. ··~.__._.~_.• r .... ,,~._.,. ~'_...... .... _.- ..._,._._ ... ~_ •. ,.,. .._ •.•. __.-.. .....,.... ""'"' ..., .A........_' ..~._ ..._..,.•• ~•• vr.' __.,.~., ...... • ~
 

Perhe.ps':'!dual ll purp6.se wheatfiLe)cist. Thes~:, would be·.~iL for 
both conventl.onal and ail" :·c1a.ssif~'"CAt;'on proce~,~:1ng. This type of 
material would permit the smoothest transition to a new milling method 
for all pers~s concern¢.d;,with th~ ~ng and p;t.'pcessing Q~,~J.;LJe:,at. Even 
though thefu:tt~;re role :of.<:air cla~!3.i:,ltication iSi-not completely known, a 
breeding program must have "qualityll information available Which would 
permit qUic:K Jilbvement 1i:IJthe dire¢t~n of any~rtiCUlar.:,q~~~y type. 
I will disd1:iS.a:~effici~,~;Lnthe ~~;;J:lassifi~'.tfJ;l.on process, but remember, 
this is onl!.y part of the story since "quality" ofindiVidual fractions 
is also impQr.tB.nt. f\'L(' ';:U .... ;:~JO 

.. ~ ~, ,.~ ."'. ':,', 
:::.~ "to ""c·." j. .. ~ :'-. 

Three years of study on air classification have been completed on 
Nebraska gro'Wri.\ material~s.~·' This r~Qrt will s~rize the qlQ;:~,cimportant 

aspects of two 'years of, .lirtudy. (/.r:):::; ~:<' 

Figure ·1..::1s a d1a~ showing .1!4e scheme of air clas~~~s~tion used. 
The normal: 10Q%: straight s;srade BuifJ,~~ IQilled f~Q:~s were air ·classified 
With MIAG Walther Model 150 at a setting of 30 on the secondary air 
supply. This"ma.kes ase:paration ~1t'about 40 m~crons (u). ,ltw;~~coarser 
fraction (gr,eater than!.'40~) will p':~;~~lled 30ej<;the finer fraction 
(less than:40u) will be called 30F. The 30F fraction was pin milled at 
14,000 rpmw.ith an Alpill~ Kollopl~ILaboratorY·.I'1illModel.::~~~,:p1n mill. 
The pin-mi+I.eE$'~;fract10n; .j€)¥ (PM) lj~~:c;a.ir class~t:ied at a setting of 8 
on the sec()~~ry air supply. The coarse fr~ct+on (12,,:,,~u) was called 
8e and the. t~e fractiQny8F. Flo~:r.:~e is the J!SI,stry flour. ;",)~r.ead blends 
are made btC~c5W>ining proper amoUll'tl?Js,of 30e and;,:8F to produce the desired 
protein content• 

• • ',j,.", •• ' ... ,.' ..... ~"'" - •• '''. , ........ .-..-...... ~,." .---,.... ,., ..."',.". -••, ••",,_.----- ~ ..~,,_• ....,_..'_._•••. ,""" _. -""._._._--_._,,~--.~"".
 

.. '!L~·::r ..; ..;. (·.~'f!5'":·.~;:~: fr~.,· .b ...,.~;~~:~ ...'~' 

http:�....,_..'_._���


-20­

Flour yieldfJ for. the peJ3tryflC:>l1r. (8c) and high protein fines (81") 
are useful 'fndi&eS':to';ga~:~:a.n;·:1ns~8ht;(:Ilit!5Athe';'EYfftcien:cyrating for a'· 
particular variety.' ., }j' ·;.. ··c, .:/ (!3E· :.,.' .: ",;'. '. ,:< 

Samples grown in 1960 from either two or three counties were blended 
into individual Eastern, Central;. and Westerii Nebraska composite samples. 

1960 Samples 
." ,'<,,· ... dr ·Fl""'ur· .Pr,o'~."e1n'.. -' .......,.. ,'.' ]fl" ' ...,' .....
 

'1':.' 

.R~ge·. . Mean .' 

.:E8st~ril . 
.' '~:'1 

10.73' 
.. Central ... .i ,,.' 10.94: 
Western 8.83" 
Overall 10.20 

.' 
'L	 .. ;, ..~: ,r._ . ­

Airc1iiss:itica't1bIi data fortl'1e"yieldSi ·01'· high p'rotein .fines , (8F) 
and'ipa.stIy,<:ho\#,s7'·(8C·)for~b:ese,.·sab1p1..es:,·ts'·listed,in' Figure: ,.2• 

. : .. ". . '. ·;~ij : ;,)' ;-~·r .-t:;:.;.,,' " 

1'-,••", ::::' '-. \,~.~, • \ •. J ,f. 

,. . Li' , ;'f ~,:t(!ld* .bt. 'Flour Fractions 
::'Whes"t" .':- .. ~ :Flour' of: }c~/ ',lJ ~~ I !"'.f.)X: f;lU' '.: r '~. '.,~ \ 

Variety"';;';" Fraction' :i,'\~'te~;t;~·.:.!. ,g~l';l~f~l. We~tern' 

81":" '. '8.8' ,':f,".: ·8.:0 . .,.;9'.2 
··8e .'24:1· ,';:H 25:.5 .21.4 ", 

L.i..· ~ 

8F ,$3l: 2'(' ·,10.2,· 7·0, .' 
:8e ' ,. ':, ;'3$':11.;,'" '26.0 '31.1 

, .. " ii 
',' ; .'. 

"SF :'9· 5', /8.0 ,>8.2' 
'v '8e . ,';21':']3'.;' ·,;'2Q;.2 21.0 . 

",i-,,,', ::,<.'-;·~.E, ,~:: 

Ottawa.	 81" 9·1 7·1 ,.6.0 .
 
8c 21.3 24.4 20.2
 

".(;;: ;3,i~ ':;H..t.	 ". 

81"· ' .' J~8.~6;,j\!;'; 1~1 '.,. 6~5 
8e 26.0 \>21.4 27·2 

, 8F <;,1.2.1 i<: 12.9 ;11.0 . 
8e ,,- ';, 25.~1· ':;31.,4 25·'0 

Scout "-' """;'8F . .' 9.'~ .. '9~O ·9·7 .
 
:';"8C 25~1 ,.•. ;30;0' 3J:.8
 

(-~ 

8.4Lancer	 8F 7·3 
, : ,. ­,28.28e,' 22.7 

. .Gage 8F ~\;;5~5 '. '.'7·9 12.6 .. 8e ; 20/()';J< ; '28.9· ,28..0" 

*Based on parent flow:'. 



Air Classification Procedure for a HRW W Flour 

10% Protein 

PM 
14000 RPM 
AC-13,u

Bread Blend
 
12% Protein
 

High Protein Fines 19-25g,o Protein Pastry Flour 5-7% Protein
 





:-;,.',r,l;1~;"fp~f9~~g,.!.ml.l~e~ 0#/ flo\1.;r ~~:~;t~on~e;!:-R:~ ~e6' re.:.J0pp,4 .f23>tthe . 
thr~eIr1-o~t.,·an!3.,..l,e~st. "etflc.:l.en:t; .. varif=lti,~ .. .grolfP ,.~ 19 o. z•. ,. ~ ; '. , •• , •.', .'.!.' 

" -. ," ." '" , , •. ' .1. "' ." '. _.•. ,.'_~.•. , ••,~, '" '" • ,o. . •.~_:,., ' oJ.: ~ _.; ~_."" ' '. ,'..' 

%High Protein Fine (8F)'- ';{l?~~td(8g)i:': "Y,': ,; .. 

:"'<': ~;] .. :r'·')):,··r)/~." " ..- ,-" -, ;-'.t"-;. . i;';"""O''('' -";, ···i-,'o,',{.-r .. -. ' .. 

;.' .' ·S\:;~ ;-";~J,~ :-:~~~:[. ;C.:~it~ ~:[l/::;;':;; "i 

'. Qtt~~,>; ."'~	 ,),4.5, ~,: 9.~ 1 ,,: " ',' ,J.4,•.9.~.2.h- •.4'. .'0' .: 

,.::,~::.,,=.~. .: "J":~~o ,';:'1~-~ :" ';~~g:'~~',l" 1,.,:,: ',;.i·:'~~$~::~d:;~:·~~:;.~·:; .'~~'~'L';:O"::v.,:' 

',' ".. '.' ,~~'~:~~:4~; .6'~pp~f1i; t~~: ~~·6nct~~i9-ti.:~ t$~t~~ .~~i~~~~ i~: ~ ,~~5~h~·:.~#¥­
s icle.rf}.~iO:~ I~j~he .e{ff~itrncy ofprqt;:e'ssln~~ ,usp,;lf'kfrc~la6s1:ri~a.t1on', :'.': 
,~.ecbni. q.U,',es.~ .." . '. ,.,_.. , ...	 . . ':." "~.' .. .,,".' "" ..... .'.. . .. < .. .' .. " '", .... '0' 

... ~. .;. :~.;.:J".:,.;·;.!··;:i~:; !'\'\.~~ .•' ~,::'.~,;_ .... _ / .•.~jtl, 

,'j:. ,"Figure '3 'is ~. corrliiilati6n ~f"d~ta>frofi whet3.ljs~mpi~~ &bwif,jiti.:':i§61 
at Lincoln, Nebraska. and at six additional locations Which'''~~pre$erit . 
,gp,pd~cov~;~~.a.c~p~~: th~;J~~~t~ •...~e; L~~?ln,l~~:p,~~::~~~~<~~~With 
a. ¥.&h ~te%xust,~t:ec~;:LOne;nd ar~J~pm~,f~d, :,.fJe~rl,i~~lY;. ;~,.'\:';,l'- ,'. ' .._ :.::, t• 

. . : '-,:"',') '1.:,_ t; \!~(" •. ~, :~.,' .. ' '~'... ",\.,' :- •.' . ' '... ~ ,,: ..... . ~ ...... ,. ,·..·1·.·9··ql· .n'a" n ·e·.·s·ted·· ..Wb·e·a.. t··•......' : ..!.';:.j.•..: : ,:: ,:.: •.•~.j.·..:.·j:,E·:
Fi~e.;·i'~'... ..,._ Y • '. •. .• • .,.,...~ •. ,'~".: ' ., •• " t ' ' • .r.: ;:,i," 

10 Yields* of Flour' !Fre;ictibns''; .:: ..... :; 
Wheat.. .. " ,., .. F;Loup ","" ;',v'·Vi. -., "m'" ""6th~-',' ,'r .. P'v.$=!rall 

;variety .. "'j', .Fi;ac:ti~~;·:."·:~ . n~~.::.',':','l' .• ~;'Hl J~J·~;/~i··:~A:Yfr.e:.a~·., .. 
..•. :.' ,"," j' 

Nebred 

Warrior	 8F 11.1 10.13·9 
8e 27·6 23.6 24.2 

Ottawa	 8F 4.5 7·9 7.4
 
8e 14.9 21.8 20·9
 

Omaha	 8F 4.8 8.7 8.1
 
8e 23·2 .. 22·5 22.6
 

Scout	 8F 2·9 9·2 8.3
 
8e 20.6 22.1 21.8
 

Lancer	 8F 3·0 8.5 7·7
 
8e 17·3 22·5 21.7
 

Gage	 8F 2·9 7·3 6.7
 
8e 18.1 18·7 18.6
 

Range of A+1 Varieties	 8F 3·0 - 4.8 5.6 - 16.6
 
8e 14.9 - 27.6 15.2 - 34.2
 

* Based on parent flour. 



'Rus't lnay"rtot· b.,e,. th~'orit¥·':f'act9r .. with'the.~inco+n"s8.hi:pie;s, bectiuse
 
the rust resistant varieties"wet-e,':i'1so notCpr6duc'1ngcnC):hna1 yie1.dsof
 
pastry and high protein' flours.
 

:', ".::". . 

An analysis Qfyar1ance indicated var:J.ety was important in both 
1960 and 1961' to 'a.cqQUnt for vari~t~<>n encQuntered in yields.··of pastry 
flOur and hi8.b prote:t,n fines.. IR .. l;99(}·1C?d~tion had little effect, While 
in 1961 location 'accounted for 'a large amount of variation.' . 

~ " :: ~' ,< • "\ • -;. . • 

As WB:S iJ,¢iD.ted':out earlier the?~yi.eld'of flour fractions is only one 
part of the 's',,\;ory',Just as impo~iit 1s/ the end use of a'particular 
product • For eXalnpl~, of all vari~ties tested in 1961 Lin~oJ.h'; samples 
O,I1lY TriwnP!:lJ W.~chi ~;~ndBitJ,9;l, ~de, .acceptab~~ cookies.. Almost all 

,':pastryrt6lits~deapbeptabli:f'd8kes witil 'the lean:' f0rmw:6method. How­
ever,' Ottawa, Gaga,'-:Le.n:c'erand Comanche hadtlie"poorest"ca-ke 'scor~s~' 
All varieties were satisfactory for bread production at 12~ protelnand 
perfor~e.d aft op~ would expect the parent .flour to perform at a comparable
proteinlevei.··. ." /,., ". ,./ ',' 

. :. '.' .::. :.~ ..... '.' .:: ': i ' ,,: ~. • . . , :. ~: ".. .'.:',." :.' ' ,.", ", 

; ;"; ;" " ',"J'O:."': ~~ __\~>~:.~'":. .." ,~,t . . '.';' ~ "__ ".- " _,:'~" '": "v' ',: .• '. c',"'.' ,_ , • 

. Air cJ.assif1cat~o.n,~~S~dci?;t~?na.l.costfo;r'1ihe: '.';proceSi3?r~ . It",re ,­
quires additionalcont:tCSi and knowledge. As with"convent1ona.l milling
 
variety will still dictate certain end uses for quali~y. ~yironment
 

will still modify processing efficienc:Lesand, 'W c'ertaiIi instances, .
 
quality fa.ctors. .
 

, ......: •." J :.:. <~', .' ~... ,.• , .: 

,~t .. is .poss;i,b;Lefor aw~~~tp!eedingprogram to make selections of
 
varfeties-whieh" &:Fe<,essentially, dualpurpose ..:whea.ts... ..such .wheats· .would
 
mill satisf;acto~ily during the conventional milling and also pro~ess
 

rather efficiently With air classification•.' .
'. ~., ' ' , . , . 
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MONOSOMIC WHEAT Q.UALITY :STUDIES ,' ....
 
. :,.:' . 

Some Of'th~ d.a;t~ obta{h~{:;~riK:h~;k6fMC"'22"~hea:t iilies :and Kharkbf 
• :. ~ 1'·1 .' ~ '\ '.. ~. 

MC-22,x,.J;ta.p.a, ,w-heat:':lines.~r~...;p;:~~~r~~!i.:!J:l ... TI3.-!?.!~!3 ..:L.3pl~' 2. '. ~~~,_~Y~E~~~~ 
presenteq· in Table l are for three replications. The material used.. to. 

. oOtaintQ.e' :l;a.tain· Table 1 has the :f-611owing history. ,The progenyiof . 
, .,the ideb:t1:flled Dionosomies' 'W'ere grow in the':e:Leld :,iil ;'1962. The progeny 

"from this mhterial 'Was grown in 1~64and uSed Gto obtain ,the data.. reponed 
,in ,Table L Therefore, thesesamples'W'ould represent the second selfed 
g~nerati9n:,~ollOWingtdenti:f'~catioIi'as monosol1lics. Theoretical 'c·aJ.'cula­
,tio.ns woul:dJ predict that this mate:rial is 42!%monosomic and 48~, d,i/:?omie 

.:if one aS~UfD:es a 75%::monosomic and 25% disomic population from a (selfed 
monosomic. "The mOst 'striking example of monos'omic effect" on qua].ity"is 
shown bych,~omosomel-D. Chromosome ,5-D shows!.some indications of,affect­
~g qualityr. Generally the monosomics are slightly higher in protein 
content thah their 'corresponding disomic • 

• - n~~ 

: (; 

Theimaiterial,used to obtain the':data in.Table 2 has the follmring 
background~,1 Thesesamplesre':presen:t:~theF ':p@pulations from a mqnosomic

3ordisomieFl1s of a Kharkof MC-22 x Itana cross. The monosomic Fl's
 
were ident:iJfied in' the greenhouse in'196L ,·Again theoretical calculations
 
\Y<;mld pred~ct this material to be 42%' monos6mltc and 48% 'disomic. : The
 
F2's wer~ ~,rown i~ 1962 ~d '~he F~;'s(grown at", several'.locations .itl 1964.
 
The samples used to obta~n the da~ shown iil Table 2 are compos~tes of:
 
100 g. from'Havre, -125 g. from Moc'Casin, 150 'g~ from Sidney and $00 g•.
 
from Bozem~n. '
 

The <Ui.ta in Table 2 do not sho'W"the striking resu1ts of theeI'fect 
of chromosome I-D ollquality;~as with'the Khar.kof MC-2~ monosomic'I!l?-terial. 
This wouidiJndicate that Itana has~a·compensa:ting effect on the m~ing 
properties'j'of monosomic I-D materialV Monosomic F2 stu~ies of this 'or.oss 
sho'W'ed thel-D chromosome effect but to a less degree' than the parental 
Kharkof material, because of the strengthening effect of other ltana 
chromosomes. 

; ; 

" . ~;. 
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Table 1.	 Mean values :~ac;.:W't!1;8t~9~1.~~; ~9z\qual;ty characteristics of 
several monosome and disOm1c 1ines'ofKh&rkof MC-22. Averages 
are of three replications. 

. 
: Sed. 

·V&1/·:· e. c. 
f";" ." .)- ..;" ~ ...~', "'.. '" , 

' .... ~ ., 

51.3	 17.4 62.6 17.3 21.2 93·7 69.04-D ~M~4-D D 49.1 17·2 62.2 15.3 22.7 91.0 68.3 

5·n n 49.0 18·5 64.7 12.8 22.2 85.7 57.7 
5-D D 48·5 17.4 62.2 16.7 19·0 92·3 69·8 
6-D M 46.5 18·3 62.2 18.2 23.3 94·7 70.8 
6-D D 45·5 18.2 62.8 12.8 18.3 85.0 67.0 

K MC-22 1,8.1 17.1 62.0 14.3 18.2 88·3 67.5 

." I ', ';'! ','	 I", . '".','~,<~ ,~'... .> "::: ! ~ .:	 " 
. .~ 



Table 2.. ~uality data of Kharkof MC-22 x Itana Monosomic wheat lines. Material is the F populations
3from Monosomic or Disomic identified plants. 

10 : Kernel: : Flour: Flour : Farinograph Data : Flour : Sed. 
Variety	 on : wt. : T:t : yield: Ash : Abs.· : Peak : Stab. : V 1 : Prot. : Val. 

; 6~/64: mg.: ': cfo : 10 : ofo : (min) : (min): a.: % : c.c. 

.... If--Me-22-1x :ft-17 la.O 28.3 6L2 70.8 0.42 60.2 6.5 10",0 67 13.1. 68.0 
l-A x It (M) 14.9 27.3 60.5 64.5 0.41 51.0 7.0 10.0 69 12.1 70.0 
2-A x It (M) 18.1 25.7 60.4 66.5 0.40 60.0 1.5 15.0 73 13·3 71.0 
2-A x It (D) 15.8 25.5 60.6 68.8 0.38 59.0 6.0 12.0 67 12·7 69.0 
3-A x It (M) . 21.4 26.5 60.3 68.0 0.37 58.3 6.5 13.0 69 12.8 71·5 
3-A x It (D) 18.9 26.6 61.3 69.5 0.37 60.5 7.0 10.0 70 13·0 69·0 

4-A x It (M) 16.8 25.4 61.2 65.9 0.31 59.0 5.5 12.5 67 12.6 68.0 
4-A x It (D) 21.1 26.9 60.9 69.1 0.36 59.2 6.5 12.0 69 12.3 11.0 
5-A x It (M) 9.6 23.9 60.8 69.4 0.37 60.0 7.0 13·5 11 12.7 12.0 
7-A x It (M) 21.5 26.8 61.1 71.2 0.37 60.2 6.0 1.5 67 12·9 67.5 
1~ x It (D) 25.7 27.6 61.5 66.7 0.35 58.8 6.0 8.5 66 12.6 11·0 .._ ,. ~-, ._.._-~,,_."- __.._.", .._._., ,._ " -"'" - - ,.,.-.. '. -'-' ~_. --.. ~._.~, .-:-.,.-:- ~ _.~_.. ".. "._ _ -_.- _~-_..... ""'~ _ " "".- _.__ ....__ fu I 

. r" . 

1 B x ''It'~~~' ,,··~·O.'·i· ..·•..I')l;\,·..Z· .. "26 2 60 8 66 2 Q 35 1:;9 0 7 0 1 5 68 13 4 69 0 ii;\Jl .- L· .\.; .~.~. {It;;-4;·dJ \'J)CY, ~:;;)~ ...\. . ," • (>T',. ~ ,. .·.~A,,· -.>~. _... ~'\ ......(.......... ~,. • • ", I 

I-B X;{[t,oD: ~.'~. :'{G:n':.,~8~, Ii.:;:'.. g6.1 :.; .... 91.2 '\" ~9. 5,...~. 35 ;'. 6ti.. 8 " 6.0 :;,11.0 ':':". ~'65 :~~.9 J~~ qO.O :: '" 
2-B x, :It", M;},,,,;,. : )..':,,~~3. 4 ;',- ,24.9:,·60.2 (';' 69.2, 0.36 ..' ~. 4 "0"'.6.0 ". ':9. o· ~67 ~:'13· 5 ' 11.0 
2-B x It (D) '. '19~4" .'26.5 ":' l>1.0 ,:.,; 69.9 '('0.33 :,' 59.5,'(;'6.5';" i2.. 0 J:j"069 ('02.5 ::::"70.0 ~~ <; 

3-B x:11it<,n5 .~ 20.8 _ ,. ~.: 26. 4 ~.(., 61. 5 (). :.61.4' 0.34 IV '5,8.0 :'·:r' 7.0 ,·n1.3.0 T t".' 10 ,!2·3 '-", 68~ 5 !,... " 
4-B x'\.t~"\M)- J . 21..8 S~· :.' 21.0 S?· 161. 5\'\' '12.0 tp.38 ;)' '59. 4 ;::,~. :.,.o~;, :~O. 5 "~, () 69 ~:':12. 9 ;~. :.70. 0 ~\V" r~ 
5-B :X;~IJ;~.(M) / h' 18. 7 ~. 26.1 . 60.6 11. 3 0.38 58.1 6·5 1l.0 68' 12.9' 'b9.0 ' 
5-B ~,~ J~~ !~/ 21.0 5 :: ~·26.9 :::~ '61.3 ;~::. ;,61. 1 ~~~: '0.36· ·:~.o t)(;-.:5. 5 C (+1. 0 J,.:;",,66 \~.2 ':~c.69.0 Cc~,.~; 
6-B x? -3!:t )(~ (n) 25. 5 :.::. l~' 21.2 .:: ~.:. :62.0 :;:.. ;67.8 ':::~'. '. 0.34 ?~ ~~7. 4 ~.,~~. ~6. O,~ '12. 0 :i,?' ) be ,.~ ~:L2. 3 r~;, ,68.0 (::;" C 
7-B ~:!':r:t '·(M).' (K\' 21.0 ;;~i';1 28.1 ;':> $2.2 ;:.' . :63.1 ~::~I ,0.35 :,' ·~8.0 :~.,: "6.5,: 1:.1.2. 5 ~<' c 69 ,~U1.8 r::i" .:67.0.~ r" 
I-D ~,:.J:~...Jl~ __ ~ 20.9 ' 27.9 ·'60.8' 1:'68.0"-0.35-'58.5'5.5 .-. (l6.0F~·;:;62 ·\·Ji2.6·:::s·(a>.0(·~: 
I-D x' It (D "-"-2'5-~1;::':"i .:'::e'8'0··-;;,t':02";T-~·--OO~· '\:--o-;~'-57;'4-'-'''50:-5 '7"--~"._"'._.64-.,- _.-.l2-Q.....•._ ..6s...o_.~,_ ..... ~ 

.... " (,.ct'~.T":.<.\ l' ·-'7.~"",: . _.... ~'.... /.~+.. ··"'OM. ··~:C·'. -.. >~. : .(;~ :. {i.~r:r.u): (a~Tr~>; : .~t;:r~: ,~_;~ : r:'"c" 
2-D x It (fij "','" '\. 25:5 c:" 27.3 }"-';'·61.~'Gl1.l6~	 . . Q,.c~tP~. 69"'·" 1~.':l..~.:'~;:'.7Q.(l:1.T'.• 0:t{':'t.·'O.':35·"'.·.:·'~f.':.59;~;,pe·6;5i.('~"T:ll.. ., . • J""L"'~" .J.,	 •• _ •._ .•._-_.-._." ....__..._~I'r".,.- 1;, 6 :r .. 
3-D x-I1;·{f)7-····· ....~·-24-iO···:~, ......~•.2.'::'._-:.::::6J..2r".:.--69...i~' <;_~ :'Q.•:.3.lj...: (.::-:-60;' 'l~"~~L :';:12..~ :'f!' Pi It::' -1~.1:::w 9· 5":::r- . 
4-D ~(J:~,:.(~L· ,-:, .. ', 16.8· 25.6 ·61. '7 61.4 0.34·"'-'60:-0'--'- "g:r- "ltf.'b·----"--7a-"-·-I2~"8"·- "·7i~-o·~·--
4-D x ft'(Ii) '. . ".. ; 20.2 25.3 61.8 68.6 0.35 59.0 8.5 21.0 80 12.8 10.0 

http:7"--~"._"'._.64-.,-_.-.l2-Q.....�


0 

,Tab~~; 2 (cont.) ': , 
---- .... 

-~ --:, ~'fo-~: .KeI'l1el:~n: Test ':" F~our :,~FIOur :' -~inOR1'~Data~ Flour : Sed. 
Va.riety on • wt.·· .'. Y1.eld, .', Ash, .! Abs •.·.,feak .• stab. .• . Prot. Val..0 

"t;" 

e :' 6l/64 ,:.'. mg.,~::=_:--"- wt.,.,:\ ~i\":\';u_u;, . ':, 'rIp_; (m~:f!l:.(min):_Val. 10 : c.c. 
,--;------:-:! ; ..: . 

-~. :"! ,.~ ~. '. , . " 

,-5"'D xIt (M) . 22.4: . 21.3,' 61.&' 61.4 . 0.3~t·_ 60.3 1.0'· 12·5 .' 1:1-' : 12.6.. -- ,68.0
 
:5 -.D x ·~lt (D) '20.4,',' .. . 26.7:',. .61.~~,·.\;. 69.4. -0.39 ,.63.2 8. 5: '. 11.0 .,: 1r:r ': 13. 'r ',·71.0
 

, .6-D, x ,:tt (M) 1·5 24.5 61.161.2 0.37' 61.2 1.5:: ·18.0:' 14 12.6:,69.0
 
.6";D' x,'It (D) ',21.4· 26.6 : 61.4 . 66.1' ,: 0.37:' 58.0, 6.0- 10.0:,' 61' .;.12.5 .. 61.0
 

, \...' ! 
.~'~ !.. 

." . . '. 

.".	 ~K:MC~2.~-1'~~23.0S· '26.6 '59.6,::;' 64.6':.0.38 59.5 5.5,- 9·0.{ 64'",12.e', 11.0 
·lta.na,:,l .? 14.2' ~ 26.1' 63.2;].: 10.5' 0.34·' 61.3 ' 9.Q-·;;. J.8. 5 . 19 : 12. ~:, '- ,12. 5 

'. ,),. I ..; ".... . " 

Gr~4~ean (n=3)'," 20.0;,'..2 26•5 ', 61.~,,\:'68.2 ',', 0.3~,:·· 59.4' 6.1'" 12.0'~ 69 12.7' 69.2 
Mon~~olh1c Mean (n=ll)19.9 . T 26.1 . 60.9': 68.9,' , 0'.36.. 59.6 6.'1- '11.8.' 69 12.9';· 68.6 
D;lsoQ1tl;i:: Mean (n==3:01.) 20.1 , .:: 26.7· 61.3, 68.6.',,0.36 " 59.4 '.' 6.5':" 12.0 69 12.6 69.3 

, ,_. • I '" "" '" ~ \. ' : i· '. ;) .' • (, .. ~, .' ",;' • " _"'~ • 
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,"CHROMesmm STJBS~ LDm"1mR ~8munmG lj;;"\fr~J:~g~;~"J":'.
OF Qt1ALITY"JACmBS t§P;:C'IEMmJE WHEA:T~'" - _--, . . 

. ~' I":', ..' ...... ·::.rL-} "J>; ..• t ~~~ ~~- .'::, .. • .. '. 1". . ~ 

:", (" .:.:.~.:"'''\:'.'>~'''-';: ~'-~.: :~::·~::i. ," ): ,"r ':~ .~:~< ;.:.S ~:;:::~(.;.::jqt"~>::t '::;;'.'>;.~." ~":";.r~:... ,'.:.; .'~~;;.:.!'.~:.j'r..'~.~.:': ..
 
. ;..~,..' ,'\}: Pat1J)'J~.' Matte:rojRos'alindiMorr,1s ,.i.',:1..."W.. :.~~~.cl:tj:\ ~; :v: ~,;~~, .,r9b.P~on,
 

·~·~!:~.ri.. .. ... .:.~,.' ',.....'.,.: . "!;', •.. ,,., ••..••..•.•·;,n., 1-' ,__, ."" ," " ~ , ',:•.,'.',: ',";,',."""",',,:,' ",::.",." .," •
.- ,	 ".,_ _:>.':'~:>\'.. .~. ~:·.:1.4~~J'/:. : !:~.~':.._ ~ ' 
J 

•	 " ,.>A ••', .. ':.:'.;"'" ":::;~': •.C~:: ,.'~ :.~ c\ "," ,";.. ;.l~··<· ~.t~,.:" < ..:·~:)r:u .~~.rfJ :~~ .. ,! \:. .. :":;}-:.;·.::t···,,··...• ·~.:·::ci ..l~; :.t:'7 

Whea~ cytogenet1cists and breeders at ~:.VP~v.~,~tY,.o'f,~~br$.~' 

i~~~~~e:~:~.i~5:~;~:~e:~:~:~:t:.~::~~~~~;.:.:~~~~:;~ot~~;;'....' 
\U'·<:',These :21i ,ubstttl,ltionJline.st have ,n5~ 14enti'c@.J-A~.~po_s1fY~9.l,'1 <+P:,2piJl'1.rs 

... ~6f~ ·cht~~om~s." <Howevelf,Gdiliecr.emaindngY1$1~;:.:~on~~~;t.~ ' of..~d~y:;;~~J.,~" .I 

chrOm~so~, 'pairs: ;trom' :the;,€heyenne-,lthea~'1yp,rle.t~~i.l;,.$1~la~, ~e!~~~"t 
frolltT dl~ff~r_t·;.vh$at,,1Y8.ri1eUes>aret .beina",p~d.'q~~t\;:tn '.~D:~ ~ ,~ • 

.......:~ " .:~,' .. '.:; i"::~, !:;::";'..~<.< .'- ..".:d. ~:;'.'-~;:.~ ~:.~::".". :,::->. b:\.t .... '~ h~:··,~:{~ .. ·r»: /:;.J-~J,~.::~ .:>..; .., '~J~ ;:.<~,;J·3::.;.·;: 

::.c: ~~1gure,1 :Ls' a"pictor:1al,attemp<:t:.,\t~ :.defiU~~~b~' t~~j lW.9C.".$,~; ~9'!cR,r0c4~cing 
•; ,·th~se'·'speclal:se-ed· stocks.· ~Comm()n:f'Qre$.dt:l{h~~ c.Qpta~ns.::J@:':clm9.m,o.~~eJ.5' 

therebY',pr'ddueUig.:s:ex·,cells.o:t' ha'1f,.tht.s~~P~r,Q;r ,?;J;!£l1ro~sOPle~. "..!f.'lese 

. 'are~,r~ct*~~: ;:,1~j' ~;~~l~;~r~"le~~~~:-:~n;~~,~ '.:~':.:;; L';.'~.:: ~_" ~'i ~;; .. ;.:>:')~': .),)".: '; 

Tb6; :.neupJ.btds():t,mu.nese:Bpr1nSus~,<~pp~il1-~q./ ,o~+';?i<,)4.l:.':~~~~_C?mes
so 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.~ ."By,l;lX"~A 
plants With the unpaired Cheyenne chromosomes are identified thrOugh':':' 

··.·m1c~osccipk.c· teG!hittq\$S,;~;:,' Sin.ce :t,q~~@; ~Jl~/:gJ.,,!9.tif~e;e~~;~l?:reD1P~9~..s, 21
 
'Sepa~'te cros.ses"Yere.:made. ue1n:g:t.h~ .~:$.4~nt.i:f'ie4 .8.Ae~~:J.;9!d:: s~.~,qk..s:P!.'1 i
 

':·~(~··'Ch1nesespring~>';:·'·::: ' .," '., :,'.' :.·i.::;~< ','.":':', _. '" .. ' _' ',' '.< . x:
 

The ~irst cross has also resulted in a pairing of the 20 clitJmo~omes 
from the Chinese Spring and the remaining 20 chromosomes from Cheyenne. 
For each of the 21 lines, it is possible to eliminate the 20 no~~~,i~ed 

ebr~s~s fr~m Oheyenne by continually backcrossing the Fl hybrid,· 'anQi 
!. ,"
I' the. r.esu1:~ant·:backcrOS$C!sto,t~'~s)~~it'~~;,qlp.~:s~:~P;'~':Mmul1.~id. This
 

"'-res\i:Lts,1,D f1; ;cont1nued"dtlutionan~, r~Il1Q~l .~:f"}~lile ,no.~q.e~~tElldh~e.y~~e
 
,C.I 1¢hi'Omosdmes·. " •.. The;ceiesired unpai~d' ,sub~titl1tecl~9gel~im~ ..... ¥~JD,.#~9m~.:~# 

t1ot:;atfe¢ted~: Seventee~ of. the' 1.1n~,l:! ~~ecl ~. tl1is,s't;ydy Wf!~ .. ~~ri~.es 
folloWing the 4th backcross or Cns 5 x Cnn. The oiher 'four"st~¢kso;r: 
lines werre as follows:	 . .'" '.' -, 

2A ....	 ensl x Cnn (no backcross) .::.""0.<; '.,r.::;.c;~
1A and 2B ...... ens3 x Coo {second backcrolls ,_.._-"... .." .
 

.. • .... , i :. • ..: ,," , .\ 20,.·~ ...Cns?: x.Cnn .(.t1:rs't.·~~gross) ".; " . - .•' !:', '~cr. f :,,:
 

.;:.f:~'~ ..t.I'<":- ,~...'.' "t;·" ,., -;'".. (,~::.;.:-;.~~;":':~.i'j.:-<J! .:. ~ _' .,': "".-.-t,.,- ,. '.'," 

" '•.. For: the .... :Ilmmediate;,s1i.uq,.i~h~""';s\;lb~t1. tu:t:l:§>~;~iJ.i!1,,~:.~ we~~' .~9.~::~t: i\'t,),+,~~een, 
Idaho in 1963. Plantings were repeated at Fort CpP;1ns".Co.lQ~.d~;.~cl 
Aberdeen, Idaho in 1964. Data eo1lected from the 1964 harve'eted QUit'erial 
sUbstantiate the 1963 data which are the basis for thts repOT't.·'-The- val­
ues showq are~ forc'a' repr~entatiY~;.t$.Ub~tjJ1;.\\$!~~;H·~~e,,o~~r'9;,~Un,WJlber, of 
lines for the same chromosome and not averages for all lines. ':.. 

mailto:14enti'c@.J-A~.~po_s1fY~9.l,'1
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Experimeftiai;;i:M:L:i:itii.::, .. , .' :':'; ':rf'B 
~:~<:',>' ~"i''''l ,.'.~:l·.~·~,~ ~ ~:;; :'; .:-:"" 
t_,.,t",: ...... ,'., 

Samples of tifty and one hundred and fifty grams of each chromosome 
substitution line were tempered 24 hours to 13~ moisture content. Pre­
liml:nart eXperi:fiie£itat1Gn:·indf~at~d.that<·'oth'e,isot:tei'· types'j'D1illeddleA~isfact­
orilyat this moisture; higher temper!ngreduced milling yields with 
milling procedure being used. A constant tempering l.evel was employed 
for"a.:re:Lati;;e.eompa~fsOfli:'i':" " ,f:; . ,- , • "f ,.J 

'.. '. .' ~~m~l !~~~t.·o~ .e~~'~t~~~~ .. '~0i g~;:~~~~~~;'~~;'OP~~xied:' 1lsil1g,~ .....•. 
•.	 E1e¢tto~l~.s~eaL;counter;.~,h ~iWhea. tcwas :fed;,lin'to1:the:, ho.p~r'. :():f'~ tl:(~ ~~'bender 
Q.ua~~.. 11Jr~ .It:. usi'nS'a Synt.i!OQ},v~bra.tory;Lf.ee~er,'atjtbe~te3(ot')'~j)p:rOJt­
iDiatel:Y':3-4': g'.;'.~r. ;iirl.nti~~.~.,The,S'~Bt~·:;re~l ;~C!)i",:the. B~endef .Q.~~1;:, . 

. . .11dF.:I'vasremWedahd:~t-heygrbUJrdi: ima:ter,1al.,}1'rQm~tbe' '5.Q:'8.:'~pl:.Et~, ~s. '.. . 
si.fted ,1t min. using sta.cked 40 and 60 mesh standard brass sieves. Bran 

;i· was"colJfected;faif tne; 40:.m~sh;JS:il!Ve!JY course; .mtl.ddiings,,"outhe ,60.. m~sh 
S;i.eve:,aiia~~·ffbhii.h,·'tli~· collee'tfor/pSn.<below thediO. :U1eftl't):si~Ye.: ,.pa~~om 

.. ':the50gtam"s~ples 'were> eusedin:t;t:8:liculating,:they1eld"P1!,fiQur~~,,::,~, ,
 
150 g. samples were milled ana,'·slftedw1.>th,.the:~1f'te~%."~e];::;;~a.65.: ~T QpeI,l ­

!ngs). suppl~ed~sor1g1naleqUipment with th~Quadrumat "Jr." This
 
addi-ti6~1 ':tlour' WaS'produbEfd; ;"1'oi"J·tbe;:'m±cr.oi,1QtDtfng ;.e$Jiu~.:tiQns ... n; .. ,
 
,.: 'C ..rnJ .;";," . ,.x<, 

, . _." .:~. ',:0,'
 .. ~ .~ '"
 

Ali.aiYses .,	 ,'.-" .....:...i..• ' 

r",;" . :.. , ·.L·l~.... ,~;:~·.~·:t<..!·"'" ,-.,'""_,, ,.'t. ,'. : ·.'~>:)::.i,i,:JJi.~; "'. i "" '~"''':' 

.' ,,' '. ~e;;:tt!bi~tUJ.oe;'aSh.fPrdte1n.P Ji!altbse larid; MSA:~Wli:t:tb:YJ::centrifugEl·Qi.d­
imentat'f'6ti 'methbds'ver~;':pertoriilEtd(accordings;fo'ithe,prGcedures" outl:i:ned 
in Cereal Laboratory Methods (1). All data is reportedon,a:l4,~Dl,Qisture 
basis. , ' :.-, :', . 

... j I 
. ;;,', 

1",. i' .. <.~~) ... .:l3a.k!tiS. ,. ';~	 .~. ,',: 
'~t '~.}	 ) ., ,'-;' :'.: ' ....i.	 . ' ~ ":. ". -:-. ;.f~"':1 \.~ " .... ,,~ . . 

. Tt.1e~·Inf~ro ~~ak:ing -procedure! f'Gr~:25·: g•.' doughs descr.:1bed: by;V~SCQyk (2) 
·wa:~.':iJ~dOwith:thE:!'A;A:C~C.'·ba:s:t6'JfOrmu1a;wath;~"the.suga.r:)~t61J.:,.,;~JBples 
~~:r~~j~k~~>~itli:·a:#d::~:tthout,)li'mg;~'"'~KBr03~''' OnlY',the:Jbake witbii~x.:L~tion 
was 'reported. '. "Absorptions were adJusted,to opt1mum f by an eJtPer1~nc~d 
operator:' '.,':', : '~-', ~.; .[L~· '>or 'c/;, ,:,.';....., 

~,~. )Mixing Curves	 
. 

~'.-, ;.~:' - ':,. ~.) ":':. 'f ,.:)	 . ,;}J 

Mixograms were', reco:Niea:"wl1ih: the Swanson;.;.Working MiXograph (National 
}otanutacturing Co~, Lincoln, Nebraska) using 30~ams of flour. Absorptions .. were identical ~ ·th,ose£usedJ 1'1):) the':bak1:mg1pr9cedure. R.oom tempe~ture was 
c'ohtroiieCito 250 ,c. ' 7 (nT~ .:. .' "": ':' ", '..,:,t:',,:,. ',; 

, ,-. ~ f .•. ;: ')'<·,1'	 ',.. . -', '':" ~:" ,_. {i :;.~:! ; (1" 

; ,".-;
" . .t. ~ -" ,,' ' ..	 .'.:; r',:'

1/ AUd1o~~n~cs, 31 Hop~weWA'\tenue:,,; Ot:ta.wa.,'i'.9ntario,: canada.; . 
'::'," 



Legend 

Figure 1. Pictorial attempt to show production of chromosome substitution 

lines. 





~: ,-' 

Milling Chfita':cter.il3tics· ' :'.~; <,. r • ' ." 

.:. I:... r: ',' .',:: ~.:, ~:',~_: ~, :., ~.:~' < '-~i :c'.. ~., ;.. ~ .. ' ~. ". \;"--',!; 

Milling data are listed in Figure 2. ". Chinese' Spring'and' chey~tWe,i 
the contro+sJor~he se,ries, ,gave mill,i,n,g Y:i.e).,ds of ,61.~ and 71~&h;" i 
respectiivelY.· SlJ.pstitut:!:on line ,Wi,th'iCheyenne' chromosorne,~·5D. ~et'~'\:;ely 
approaches ICheyenne iri ;ltiiUing yj,:eld.' ~ample8 2B",and',2D wer,e~,at; ;t.q.e- - I 
second ~nd; first backcr:oss, respectively, soade':t"inite'coriclUSifn'! con.. 
cerning :theiI' mi:J;lin~,p~~ Dnlstawaii; t'urthe:r't>ackcrossin8~' ..•. ' ',: 
Chromosome Isubsti.tution line: witli Ch~yenn~ ,cl1romo¢oiJi~f;5D'~a:Ei'the'lbnlY : 
sample "tith a vitreousappearingendosperm,similar.t;o "Cheyenne. ." , 

.; '. (-'-""'F ~, . 

Johns.9n,:~nd,: Hartsing (-3)- rece~:tly ,)Q.es~ribed, th,~ ,re.la.tionshi~ ,·~etween 
kernel io~t<~d;m~l~i~g;Yi~J:'~' :N0 

1 
Sti.'Qs~.if.~\i~d:on 'lift~'had' a..,~ern~J! sizr 

as large as the Cheyenne control.Severai;'·'1B, 4Bj" lD,,;D ,and ?PI; bad 
smaller ke;nels than Chinese Spring; aU others were equal or la:r~r ,til 
size. In $eI!eral,mo.st lS8JD.ples had equal or improved milling wh;encom­
pared to tl1e:Chinese::Spring'dontrol, ::e*t¥~~ 6p, ~!~~, }J.ad;a J,ower ddlling 
yield.. Iti bad a large kernel with soft endosperm' characte:t-istids. c, ' 

Plots~: fC}r ke,I't;leJ. (:o,t;mt VB. milling. ·yj.e~d tel).ded:to cluster :tor,th~ 
A genome, While data· for the 'B andD gencJmes were moreirandOmly jdis~r~l)uted. 

The ~igberm111ingyields Were,' in .gen,eral, al:isoc;l.a~ed w.ith harder 
endosperm ',;types •. 'Higher',aialtos~:figures,reflect.inc';rea.sed·uda~ged~tarCh u 
Which accqmpanies "bS.rder" miU:ilig'tyPes.1Jhe ~-:-i:tose, figUres shouldre­
flect relAtive differences in endosperm hardness inasmuch as aU: :samples 
were m~ll~dat t~e ~~e ;~i~~;1ng~ell1per.~ O.3~)- (Ft$tl;e,.,~1•... Aga.in. 5D carri~s 
the maJor;iChey~e faeto,r,O:V factors for kernel hardness, producing a 
ma.ltos~ yijlti.e of 145. .' .~ ,":: ' " " ; c/' 

.~ _...Flour Particle-Size 
~...'- '- . :.J. J' 

.' , .. ~., '''.•. -' ";.. , • ~ ~ " -,. -, ~ • .:~., . ~ _ It ~'. ' ! 
Ai'-th~ugh a simple micro-milling procedure was employed, inFll\d.dtia,l 

Cheyenne chromosome pairs were affecting endosperm breakdown. .The- "D$SS 
median; paJ:ticledi~e!t~I''' (M.MD)o:f;the.1lours ran,ge~,<~o~. 7Bu" to! lOOu.' . 
The MMp point 1f;l thes.i;e.a't which ''j(Jif;Jof:--the flo'(ir. by' weight is finer • 
and 50:~ is more coarse. 'iln genera.l,s. la~ger MMD;·i3i~e. ~,s:ass0'1~a~'ed;,; , 
With harder type wheat with larger milling yields (Figure 2). 10rily 1 
flour ifrQmi~hroWQsome,sub~titut:L0t?line.,51> aPPI'oached the MMD qt" Cheyenne, 
100 u (an4:JIQ3ui\~resi>~cti~~1Y,·. ,.f\.@#n,':~'~('9gu) -ana: 2l)':{91t.u} Wi~h, leSS: ., 
backcross:J.n~ are midway ·til iSizei;betWee:r:£-:'the:l4MD·ts;:'~'of ~he ChineQe:Spripg: . 
and the Cheyenne controls. . ' , "'''', '.' " . . 

j ....~ • ~ • ',' ] ~) : ~ I . ;: i ':.. t:l ~ ;,' ," ~ ~ " . , 
Ind:f,Yidual- Cheyenne chromOsomes 'alte .hating an ,~ff'e.ct_..p~ the particle 

size 4istt~butfbri: of 'tbe ,milled: fa.ours.OnlYl:l,uqE?t,~t;u,.tio:n:i:.1n~lB ('t:8u) 
had a !s~t!er l4MDva\lue·~h8.ft thrCh:;ine~~c ,Springco.ntr9~(e,lu). / :', 

~ . _' ' " " '. • ,-, . _ ,_ I .', • " ~.. 1 

.. ~: s.) ,~ 

'j. : ' 
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Figure 2.~ '. D,-ta for 1963 wheat grown at Aberdee~ IdahO. 
~: .2, If. j~: ~_'! :,:. :;: :~ ~; ,.' 
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Protein,,'.a~¥.Abh;' r" ;;' • i.' ",,:' '~;';.,~:,~.'.' :"""""""" 
• .. _ 

:, :".:.::;:.j 
• ~-:/:- ~; ; ,c . ­

~·>f .. ~ ;.:~} c _,<:, ~ '," '. '" '< . ,.., ...... ': " ..... /." -._:~ .' .~>"'1'(".1' ~_'. ,1 :,' _h~'~':"'~_' '. . .I" 1, ­

." , Wh~t 'pr9te'ln~ ranged', from .,11,~tO%" ,to' ;i4'~P~iJ:;~laat)~9t~i~s, f.r~¢'J;.q~,15~,~to 
13 .20;%:With:'~st's,~lef;l: '~~',',~h~~ ,in~~~dia\r~»¢~~: ',; .:rR~;.;~~o:tei~. l~V;~,!~':?f the 
n~ were gener,$.u.y sati!S-faGtoxy:'f.QZ:~ .the.,'Pa;~p.g ~v,aI1iatIP~. "';~' '; .'" .' 

Theft~~~~~1::~~~:m~t.~4~~a~~,'~~;~~?,r~r:r~;h~~~~~~~~~t(~fb5i~~::~p~;~%·
 
in view ofhsk-driesi:;"ind:LCatlons"(Di8.l"to'se"'values}'and 'm~U"pg·~~ld~.",i,,#~hOUgh 
the milling temper (13%) wa.s quite low, the harder endosi>e'rm'tyPes '1.tere ' not 
necessarily ~igher in ash contents. 

_,i.f. 

Dough Mixing iCbliLe;cter.istics., .,' .' "",,' .'.', ;\" 0 " ", 

One of. ~h~~~iiimp6i;ant,i~~,~.t¥;Jc~~~?~~fi~i~ls..,ora,t.~e~tif~i~¥,~~dough 
mixing t:!,tne#q~;reDl~nt:,',T,1:l;l.f1.ch:rotqO~9,me,:substi~1ll$~otl,,~~r.ies ot;.,,t:J~lJll'~~s,, is 
part~cu~rly !ip~~rE!sting :ipas~~c~: a~. 9bi~~se S~!i.p~!~as ;asp:~~',~PC~?I{;'#- .. 
quir,emen:lJ' ap~iCbeyennE! •. 8r51~9t,lg~:~,i~ing ,,:t;n;Le. ,.\:HC):wety~r,. any modific~t;i9n 'ot" miXing 

ti~:;:dueto'.8r. sing';e 9Q,r"mo.·'.,s?me."..~.,l.,.r,". ~,,:r;-o.m.9~~.Y .. ..:w~E! .c.o .... r,·~~~l~., .i.J1.. '.e..rn: e ... ,a~, ..Uld ... either 
a	 .longer:or,shorter mix,ing, t;l.tne tpa.p;, Chinese" Spring." ~" ' " . .,."-, 

',' 'ReprodUdtj,ollsqf :the .~ograph )1ixing curves, ',~ ..p;ctured itt.F~~:' 3. 
, .. - ,,',,". . "t .~ ....... ';.-" .• ," . ',., ....' ~ "" .. _" ,_;,.,: .•; ,.,": ~. ,; '-"),"." ~ ":\~_' .." '~.:; " ...h:~ ,..;:' '1,'- "
 

Mix;l.ng:'~urve~·. fortbe~\1bs1;ituti9n, line~,.,~re'~s.igna.:t~a: bYa:c~roinO'S9inEf '.' number. 
Althougbtjlezr~';'~~;i~~a.rig~ in' p:r,qte,~~~1)G9nt~i,l~~ a. '~~ti~fact~nr',e'val~t:rPIi;'91' the 
mixing ,t;ime Cha.r.a.eteristic,s, it?:- PQs~ible.'",.; '" ,'>" ...' ", ...." ",.'

,', ','. l:li~1;.lin,lr~t;~s~;;a.,Dle'<L:~ong~9· ,+p~g;~1I.i~':"'c'~~~;'~~'~~sir~b:~,;~, ~is is 
true only because the desired qua.~itYi:9f long ~,~~~:tol~~~~~/,0t:~:J~~!-pil1ty 
of a dough to tolerate overmixing or 'enended mixing, isassobiated:' With" long 
llliXing time.: Substituted,line ,2Ais,charac,t.eristic .Of ~ C'\Jl've e~.cted from a 
hy~r,i~,9f. Q~~y~~pe:~n~;!;¢l,1ine~e' fl:p;';~~'!:eJ;"'fr1~' 'i~~~:ha.~\,~ot;: ~~~!i1, ~~~.k~:.q,~sed to 
Chinese Spri~g at t~e. t~.:o+.this.~,~~~uC&r,. ,;hF;t ~(;,9,~~fi'b):ltio~ .of~tpe,~p "Wilnnot 
be evaluated at this time for it had been Dackcrossed onlY once. 'Dough miXing 
characterlS~~c~ ,of this ,line, wi,U n,qt,get .. e.nys,tronger,~sbl;l.cl.tcrosJ3,ing con­
tinues an9- "C9v.1d' bec9~e;'W:eak~:r,;,.Hci~:ve:r~ ,s,iibst:+tutfi!,~ )i~'.!;:ll;,t~), '8.l;Ld., 51,), 

~;~~:::y·:·=' .. ~~r~~~~t;~~~~:~~:~:~~n(~~~~;~~~~a~f~:~;~~;~'SA~~~tribute 
factors p:rod'll~+l)g lcmg; dg:~lf tn:!-¥,tpg,; ~(~, 99r~~n~!~ p~.l.:P~t~ .. ,~JCP~,f~;: ~J:ly .a; ';'~;tmple 
cross··betwe~tl,:lpng:B.B4:,sl10~.I!li:¥ing':i~~e,,:,~nt,s, Pi04uce,ES"tewise~rega.~je,s which 
have miXing properties equal to the stronger parent •..·.. lD on..,Chi~~se.iu:Mr" be 
carrying some mixing factor because this curve is' representative'of ,8." number 

-. ~( 

.-. " 

f:··,­, .of lD linli!,s ·ii" J',~!:T '" :fi 

The backcrossing program which was discussed earlier removes the non­
desired Chey~nne chromosomes. If a non-desized Cheyenne chromosome is affecting 
a particular characteristic, its removal (by backcrossing) should remove the 
particular effect. This phenomena in regard to mixing characteristic is rea.d.1ly 
apparent from an examination of miXing curves for several Cheyenne SUbstitution 



Major loaf volume, external. crust and internal crumb and- ;gra.iJi:~J ,~', 
factors were located on 4B, 1:8 and 7B giVing above average performance. 
Additional ~~.,~~~~Y~ p:r~sent.· The,con~r1bution ot 2D cannot .. 
be evaluated .at~th1i~t1liie'~>l~:. B2.t}d ::"r:7:. ;:zx;Y;:§2: ?P.J.·:;~:;~':!:~:;?':!'?.::;~;:j;·:. <r-.) .:~:·::}\X:: 
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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 DISEASFS va. W:mTEIUaLLING OF WHEAT 

(Abstract) 

~ ...... 
r .. • .fJ;'~.I~ ;:1,1.rc) .:...-;.:·i~·.'";:>l:~~. '"~ ct. 0L1~>l:.: :r1;:;:;:-: ~;Jl.t·~Lnd'- .. )·:.. ~)Jt\-l 10 i.•J .,; r,..:·i<~;~~.:~~.~~!{'! ~ ~i 

The role of soU...borne plant disea8.'fl(~~ tl1eJcQql~~tO'Qf~IIL0.t 
~1nterkilling tsnot clear. Although' plant pathologists are generally 

., .,.. edsiii'za.n,~ i~oti'~lie 21ilftn:l:hoOdnol'~ difseis.~liI':biW.U;,re1p;t*0~~h:1P.,,; ~ ..,~,ew ..,~ 
data arErt:i.va:iiable,r'tto~~;iUp»on;8uehbypOtlbeae.(;§i !C;' • JJ~) r' L:: r.: .::}:,! . 

In the tall of 1960 soil tumigation with chloropicrin st1"ikingly 
. increasd winter survival. WinterkiUing was not severe in 1962 or 1963 
experiments; consequently,,' no responses were evident. In 1964 chloro... 
picrin again reduced winterkilling. 

Attell1pts to analyze the nature of chloropicrin response have not 
been entirely successful. This fumigant kills fungi, nematodes" bacter:la, 
insects, and weed seeds and also increases soil fertility. Fertilizer 
and insecticide applicationsbave indicated tbat these factors were not 
responsible tor the observed effects. Isolation studies have revealed 
high populations of the fungus Fusarium· roseum in the crowns ot 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 applied to 
fieldwin.te1rkilling" however, is unknown. 

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



TRANSMISSION OF SOIL-BORNE WHEAT MOSAIC VIRUS 
- .-!,,": "1. 

• r. ••.• 

"(Abst~act) 
.~. 

Myron K. Brakke 

Rods of soil-borne wheat mosaip vil\Us were easily detected by electron 
microscopy of root-dip and leaf-dip preparations. Their most.f.requent 

, lengtb was: 1'60 my..Theywere. foundi~ roots",Qf ',w:~at in j~h,e~fa.ll. 2-3 weeks 
~a'tter ,', Planting.:,Therefore, "infection ,..~~ occUrsPOI). "llfte~ ,plaJ;i't.1;ng, Q,lthough 
few 'leaves: have 'symptoms'befor~spr~g~ , ,.In29~wn,waS;pr~~r~4;)Y "so8.1ting 
infected roots or debris 'from itife~1?ed soil·, in ..~r~WheQ.tp~ts Were 
infected by addition of inoc\ll,~·.lo;.pots or,petri ~~~hescOntai~i,ri8;.Yery 
young seedlings. Leaf symptoms appeared in 2 weeks at 20 'or 25 C, in 
3 weeks at; 15 0, al1dL~ft~rlonger,o'inc:;~bationperiod,~ ~t lqwer ~emperatures. 

The leafLSrnptoms were ,Ulorepr9nOYPQEid,at ;15,:t~ ~~.:?O C and :,!~re t~s­
itClryabov~25:C.·<Theopt:tmumtempera1;~e fgr. ~oa~g:,fiS9Urceroots~s 
250 ~f:th¢ soakillg peri04':w~~~'rtl1n•.. ,.~"opt~um temperature for,', ' 
inoeu1atin~ se~d.lings in petri Ai~h~s ~s between: 5.::aIld l() O. Vh~ 1#,OCulum 
was left on them., for 24 ~. ;Seedl~gsin~cu1ated ~., pots in the one- ;or 

,'two-leaf s~age\d1dnot shOW, leaf 13~oms,within'2 months; 'but "irue'rods 
were'foun~ in, their.,roots Qyel~ct~9P. miC!;ros~9PY~'UseQ~ sOU,rc'e p~nts 
from' dry soil Or roots" ot p;l..ant~,tr~tlte~;with d1+ute' :t'oi-ma;lAehyde :or " 
sodium ~ochlorit,e,~ve.l~t't,-le::.or·!?-9 inf~ct10n·•• ' So11'debris was' ~better 
source of',!inQculumij;" tt 'W~~ ~oakedfor a;f~'WCUi.~s befqre use thani! used 
1mmedia~ly aftersepa.:rat~o!1 ,1';"O,~ sOil~, '!'he i~fecting'agent,pa.ssea through 
a 325-meB~ screen and was. in ~e, pei+et, after ~ent~ifuga.tion 'f9:r?m1n at 
3,000' rpm., ",,". . .• ',:', ';,., , ", " . ,,',,',' " ,,"" , 

Debr1Js washed from infested soil was a' good sour~eof inocUlUm of soil ­
borne'whea;t mosaic vt:~s, especially if, it,. ~,s kep:t; wet for one day or more 
before ,be;I;ILg ac]4ed to Wheat seecll1D.gs ~ Wheat ,gl-owi!ln, infested soil did 
not'show;,Jieaf!- sympt~s .~s .,earlY6iO,;in,. ,,' as. hi~,a.'p~r~~nta.ge"of platits'as 
didwheat:!inoCJJ:ta,ited '!l~th debris or,jdth'wa~r'~:WhlCh1nfecteQ. r09~,~ 

,hadsoakeq. ,Debris £'rom soil c,oll:~cted f1"0~ ~!?:~:field froniOc~Q"ber::througb 
MarCh was: I~ gOOd inocul,um" bJJt; debris from soil, collected from April' to 

; Septemberiwas a poor. ~~()C!1lUJll'" , Tllu~<,thew1n1ier wheat 'p~;PY1syOUIlgaM 
suscepti1;>.J.e f3.t a t1melll:l,~ ,the J.nocU1~ .~ the. ,soil "is' als~(highly effective. 

. ""::/Ii-- . .' -: :>~.:i:~·C :(:.. ::' . .' i'l/ .~:~,~.-';... :,., '.' "", -.' . '- ,..~<,'J" 

Sevei'al cultures,p.t;.the v;1rus ,and: .~~~syector are b,eing.~1ntained in
 
a growth 400m' in an effo,rt to selec~e. cu;i:t~e ,that wil;Lpr9~pe~ U1'1de~
 

,these'conq.itions•..ThEtse, c\Y.ture,s:w:·ill ~e 'l1seCl,.:f0r expe,riments, on',' the
 
properties of the vector.' ,,'" , " ,',' ",. ' '.' ,
 

",,' ':"The )rffect;;ot t1me(,;~nd. ~ep1pe~;t!¥eontp.~,:iiAOcula.1?~9nof. ~~eat With 
thisyints 'by:;~po~1ng~eed1ingS to,soil debrisllas been det.~rnii:rlf~4.,., 

" ; '.'. - <. ' " : : -'. :~ - .', ;. '.' 

I ..
 



(Abstract) 
$2r?t~t~'J,:e ..)i ,n(}·J\~:::·r. 

.i·:~"/-f:.t':)~:..!."·:> )'r_~ -, '.• -. 0, ~. ." 
.. ,., :'.' ..'·;.i ·...:.1 '. ": :, ~"'" \r-/i!:. :.ROW1~ ';':.'·.>:.Yh"~ :~,~:-::(",:.'" ...: ,;-: . "'~,:'.' ; 

, :' .~.~;, U{:~ <or J':~1.dl:'~, . ::-~£~~~; .;~ :-!' /3'X-.P{i~·rJ.:r.I <rJ b·· ;,,(F.;/:~ .: ..: .biL~~1. (~;):i::_· .:/.:~)':' " ~..l":>~i.:~. :.~:.) L;'~~ 

...... '.. :; •... ,i::' :,: ~~~·~~rd~i'1;(t1Ji1Efcfi&piEiYs)·:oft.:.ni~~~1 eal't'at~i,plus .i,matieb: ~~tj;Ol'1S 
.J,.",.•..• l:ia\re~'Cortt::ta.11~dxleeJ'f,:andIlet'emttr\t'stfs'Idfc'ilftiat :~1rJ1l~16US .f1e:J1d:.'Jt:est&:<and 

;"'appearCpf'OIrlfif#j' ii%~ff!U1lIcu1W&]r3pf.aet·~de;:;l;'('"Conrt.roL;.,. ach1$1f.ea:~A)y 
~.:~~~lUi~1?-t{t,i!!eci¥!el.~~iit~fJt1ie .~'jf'dtitit" tattie%!.r'tliaa',bY, e:U.milnalling';the 
'.·'dr~ea~,e.l~o'~~:~f}-efJe (H~;::~pplfcat1'6nofsmQ'r~'til<Sl'J:J: ~U L,':'~'jo. ';'):',,:h::.(L ': 

rt.r, I,,:,j ~~~:';' ~~::>, i,,","'~:: J'::. L·;~.[:~!.5'~': :,~ ~:t .f)rY;;~'·.:~lqq.t:) ~~::·L~>.Jr{~~~~~ra ~t~{:::~.I.·, . ~.:"L-:~':_,-J,~: '...;,.~:~.:.:~:,\" 

"',H~'~~:? :";1$~ ~fnt~t;~veneS'. 'laf ~13fir€fi1~rrihealp1i&y"i.~.edttl:e~t· vartous/st&~s 
- '1-!.'ot ep:tdem1:d·'deve:i:O~~ntliiia8Jebeen·tSt1Iat.'Jby9m.e.unot 8Uo~r1ftlental:1:r. 

'?d~sltbvc~ns~stfur~tP~Q6lb1~iaji~ls6xatealJl'1ot8 sejiaratea.S'by\'&;~~iD1Ulll 
,dis~nceF otLil(j()<'1H. q:r!'MilOe.t~geWt()peQQij'etllotheqt".ter.e;,:dr.tibocUl'Ulil;, ,'."tram. bS41Y';Q.l~e$;st!di~p10tij::.t8 ' 8d:1a.cefit·i:fle't8l.\)byCi.90epereent~ .~. Fcb2l',)'jliotb,~:; .
l''''learJ $H(f,:rs~ern8tustiF 13e$iFc6li{iro!£2'fts['{j13&iaid 'thlett()'the~:'first sptJay~;Of 

".b(J~~W:.s6l:i~d~e·#~sc:aijp11earEi.tW'a'!a:ts~8e'1ftetd8tii 61l'il~':1Uted1./cU1m;. goOd 
¢,6#,¥i-?,~I~,1t~~,·J;1,,;;-,.J~~l,).~d," ~'tl~<~j;.}~~Ja.iire,"~~'! ':',~~ !*>O~~J c~r1tliG1r;,:~hen(:iapP'lied . 
at· lOO"ui-ediiZc\UIJl".' 'l' ·Leaf·~t°!';11101tev-er:1G.1tail c-enti-olletlQrnbrer: c-ompl'etely 

7;,!·:thaii. ~~DtfUi~·t· .t.Rs,tes' 61'trtist!.·inorease6.(i8ftinft~Jp~~ft;11mg~r.·~Ond!j:t1.0ns 
.'~:: ;::)~.i flt~f~1;e~t,~gr~L ~~p~iie~~.~y1'::''Pe~:''-i0~~o!a:f~nerH~s.f ~ansecri"·:rom~:.s;" 
.;.~' -'t6'8;J';t6r-l~$;t ~$t~}iblJ! fIoom 4:&,tOl(n~ ;fOr;r.§tem:·7i'ul'~r::SThi$;.'~ruS:t:L;:: 

:; .. ::	 a~"e'ioPitJ.~nti)~t-/be'fOllowed1el'(,s~rwhQ w~t§e~> '1s AV',,",b1e~',for:;rast 
rates of increase to determine the relatively short optimal pertoa"f'Ql' 
,app),,1cation ,9f first sprays. . 

:. ;,," ~ '",r ;",> J.~' .\;:.2,~ ,~,' ·./j~.~..U()~~ ~,D()('~j' ,r; ';j,fr."l" ._. ,~c:>. ~)':'J.Jt'!'~~~r..'·d: i~~~)I"{:r .t.~;.::i~;:~'~" ~.; 1.:,: ',.,;y~: 

. , '.',': ,', ,s-in'li.dciitioni'£ :ttlffl<:Uiw'a~~e'c~1hg"t~~optlmj,'1 t~'tor.f'appMJCIW:ton 
.'9f', ·~:t~~~·~~»l-8:7·.~S ~rro¥e~a 1n'1~~l.!st~m fllsrt'l et>i~~(' <U:~ 1964~'~;)'The 
'·fi:r.e!':t;· ;~p~t '-tit" ~~~'SOi.~li1~:tdHs:tirt'!a1:{,~~·~dei1e~~;~:·I:> ~i~um:/cUlm 
Wfis" aIip'l~~d'>-bh lJ1rtitl: 2',~ ·t~_'iJ cOUh"tetl:) riutrweii:J o:r,trte"W.i1~htJ.Gh'~'!th8.tb .
 

".~)! .. ,\'~~~:.~lf~.~··Pre,~lbli~~ ~tt ~:~Ys'>llS.~er le~t~l~1J8:a1in~ed hv.er
 
.. '·l00'..:ro"1d"'to! ~3jUi-~ai$;/biilih mi·r.:~te~:ot.) i~rea'iel-Jtw:j[ee .as»fas't.~a'B .8l!}r>'
 

.' r "1•• :.~';PFe~:i!p~ 'f.eet1:Qn
.... ;:bl)~ii~tlt>tiif'" 1ii~:~~~~,);Y~a¥~lr. T1'fi!,'~isJ:fi~~a$~dl :t'8.te',''-''Of'·:l:1\i.'
- .• J....' c probably ~13(LdUe-l·td'spOrEfhs~EIrer>in')'Cb!fJUhd~W1thra.lli&'?-tbatl'o~red 

. i'rom. June 16 :to .18. .The omi$sionof a surfactant from the spray mix in 
,1 I' . 'thes'e: ~tl~'M;ar. ~¥~aYs'j ~re!n¢\~d:'J!±i1P§b~' eri&diliat-"toii-'oJ;' :l'U&'t;:. 'tlferefore, 

1t:.~~~a~e·~~piitt~l:J~r :~~~ ~e~y.r~s~%itieduiet'~r~!t1ile':b&tter:thaD'\ that 
dbt8.il'ied"wneh' Inttiait.JlIPHtys Y~ret~;PPIiedLfit', ~tiRase; :1hcldenee ~ot,s1OO 

··"'··1"··~'V ,,-(I,L _. .... ;.uredia/culm•	 ,. "''''' .. • ,r,.... ~ ........~. '''.)\" '.:' _i.~.\.,+."""":<'! ...,,;.;tI.~._. 01 •• j.'
 

:.; J .1:':: .~;;':T&~sej nsult1s~ :ii1d!iCfiHa :iSM' CHfHcu:ttieS1-'b:rF~&mib-iritg·ther.optimal 
t~~tHl'aI;pi;Y rsp~ts"'bf'~ nfaie:r:[s1i1:tate~iiS1\iS:)tiHle1)(~a.ttcmsr!to ~:r!J .' 
wheat field for the control of leaf or stem rust epidemics. 
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Exten~.1ve experiments have been cond:uct~(rdUrl:ng'the'tast' 5';~ars 
on treating wheat seed directly in the drill-box. 'Applications,with 
formulatio~Ef:1~;;t~e:'fgrm:9.t/;powde~~~Y~ub~n.:,~r:~T~fteot~ve,~~ when 
they were ~pplied as liquids. Powders have been applied at the rates 
of 1, 2, and 3 ounces per busheJ,.;pf~e~~. Effective coverage of the seed 
was not obtained at the rate of' one ounce. Good coverage of the wheat 
seed was oqtained at 2 ounces per bushel and there was little excess 
fungicide.'"" 

QUANTITATIVE ANALYSIS OF RUST SPORE DEPOSITION 
,'.,1 :,' .,",',':'. -;:(A~~~~~lr:~~:'.' "L -j,,' 

R. W. Romig 

Air s~mpling for rust spores was conducted·during the 1964 crop 
season at 25 weather observation stations using simple impactor traps. 
A trap consisted of a microscope slide mounted in a near-verticle 
position, ~pproximately 1000 , on a weather vane device. The slide was 
labelled, coated with a thin layer of vaseline, and had an effective de­
position surace of 2.5 square inches. Slides were changed dai:J,.y at 
approximat+ly 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, and it gives a measure of spore deposition rather than of 
concentrat~on. The disadvantages are, that only counts for a 24-hour 
period are: obtained, there is no selectivity {dirt, pollen, and other 
spores o~n obscure rust spores}, the efficiency is low, and the 
efficiency varies directly with the wind velocity_ Despite these' 'lim­
itations, spore counts correlated well with local rust development. 

Regrersion analyses of the logaritbmic transtormatiOl).s of the cum­
ulative s~re counts were high1ysignificantstatistically. 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 
logaritbm1~ transformations, cumulative spore count curves were S-shaped. 
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..~-
Thus .. slopes ot'the'JfWeeitdd!:":'!itiiDrea-~~"~to be tlatter than 
those Wb1C,h would be de:rived..b~(~~,.,,~4..re.nge values or by using some 
other manipulation, such aBo ,the ·fo . ~sformation. 

The objective of these a~+~s~s. i~ ~o ~valuate ,correlations between 
spore count data and certa1ni~tJ.J8f fttctoflS. as a basis tor predicting 
o~'j.{~~ga~~~g;~s~N<!!!:~lo~~~tb·".' ..J • , " • ..• 
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H. C. Young, Jr. 

There was BODle discuSE,J10I:1, c..ongern~g the advisability ot continuing 
the Uniform Regional Bunt Nurs~'!~'\ it was ultimately decided to retain 
it in its present form. 
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THE UNIFORM RUST NURSERIES 

... ' 

L.·E. Browder .-: 

There are two Uniform Wheat'RustNurseries--one for winter wheat'
 
and the,o~l1er for,liJpring wheat. These overlap to, some, extent in the
 
locationslat which, they are ,planted Bb~h have the !3ame ob'jective '
 

, Thatobjectivets' to provilie 'as broad a '~amPieas 'posfr;Lb'le oftbe rust 
causing ozrgMisms for testing certain host varieties. In"these':'nux:series, 
this objective is approached in two ways. The first is observat1oIl"of 
rust:·rasponse. and seyerity in 'the ~i,~ld,.at the varioUS locati0n.£;. These 
obse~1"~dnsare collected and s:l.UllIll8.ri~e-o..8Jldmad~availableto'cooperators 
and other linterested parties., ;The$¢: 4B..tapr~~ide'someinfprlm!;t1~tl~S. to 
the distribution of virulence to the, included materials. Thes'e materials 
include mqstlyhost,l1nes;of w~ic~~ome~hing is known of their resistance
capabilities. ". .- ., .' ,.,.,.. . ..• ." 

The other 'approach taken to sampling the pathogenic Potential of the 
pathogen population is greenhouse studies of cultures from desigiiated 
varieties. A completely adequate sampling for these pathogenicity tests 
is probably never attained. Undoubtedly, the Uniform Rust Nursery col­
lections lJIake up the best sample available on a practical basis. Obviously, 
we must cansider the time and f'unds available for use in taking samples 
and in making tests. 

A comparison of race data of Puccinia. recondita f. sp. tritici trom 
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 
collectio~ are made in the central United States while races show a marked 
differenc~ in frequency in different areas of the United States. Should 
there be a greater portion of the sample from the central U.S. t Prob­
ably so, but the point is that the Widest possible, yet a practical sample 
is that for which we strive. 'rhe Uniform Rust Nurseries provide that 
sample. We should consider the type of sampling used when we look at 
race freq~ency 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, while the collections from differentially
 
resistantivarieties yield the more rare races. In breeding for reSistance,
 
we should, consider both the prevalent and the rare races. We should look
 
at the ra~e 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 incorpbrating those resistances into commercial varieties. That tOO,
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. ,THE; UNIFORM SOIL·B01WE':MO$.(UQ~~ 

(Abstract) 
. ';" 

w. H. Sill, Jr. 

The ~oil;;borne wheat mosaic' vi;ru$. regi~pal plo:t was planted', in . 
infested: s-oilat Powhattan,: Ka1lt3ac.son 'Pc~f:j)~+5',n;L96~. O~ hundred and 
'tWenty-on~ entries,were planted ,plus,~~ver~l'hundre~.~re~dinglines from 
K~sas. These 'tests ,have been very succes,sfu1. in the· past and we expect 
tl1emto. c~ntinueto·be, most· useful. "'; Resistapce, ·f~datEbwh,8.ttanhas 
been eq\18.UY outstanding. in, other areas ;1ntheG~eat Plains. '" Since, " 
9n1y, one ~train ;:of' the virus has ,,'beep.,·j,den:t1,fied ,,~ .•,:this. regio.n~, we . 
expect the 'response to·, the' virus, :tQ be verj cppsisten:t in a given variety 
When' the· env-ironment is 'favorable, fordis~ase.develp~~~~ .. 

. " .. . , 
," 

.~ . -. -~. . "'-' . 

, THE REGIONAL WHEAT ,a~:MOSI\IC NURSERY, 
.....:q­

(Abstract) 

R. C. Bellingham 
'I' ,; 

In ~hreeyears testing, Scout has been ::uniform1Ytolerant throughout 
the region.' Witholie exception, ,the sUf!ceptible check, CI 12851, has 
been unif9rmly susceptible in five years t tests. The trend fo~most 
varieties ~ however, has been a mixed reaction, both for year to year 

',. tests':atany, one ,stationan~ for, oneye~t,s test 1s:crossthe region. 
, Whilegen~ral trends' for typeot reacti,61i,~.be:pick~do\1t, it is not 

pOssible ~opredict a varietytsper:f,'cirmailc~ ~()m ,:yearto year. or location 
to location. ", " ,.., . , 

The "data "available would :bemqre ,V'alua'ble if reports could. be 
, obtained every year from every stat;Lon. 

,'; .. 

',' 
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~:ilNN-<~!lIQNA1;)ausm}1VUBSEUI!S 

w. ~. Loegering and L. P. Reitz 

. T,hree nurseries for making rust tests on Winter wheat are coordinated 
frojh' Belt$v:f.l.t~':F' i.'heyji'te··tlIe~.Itite~td.<mai W:I;n1ierc:, l~hea-tL Rust;"}Nursery1


"...~!te· ;U!iftO~':Wl.nt€r:)\Wheeit ~e~ ~1'8.nd,;;~e·'l Inte~0naJ..sSt.~1~.\ Wtn.tJ.!!!:r:.
 
;.~ Whe.ati·RilSt: NUi'jery~~:'J:~~efo'S{1fli1ig lWh~a-e)nUr~l":f;ea>are:J.~ oQnduc.ted. ,that
 
'. : ·ai-~:. ~h!! $~oU!i-terp8!~~ of: ttiet1f~etf: wl1~a,t .unttawJ;.~~rmt.ilico, ie8't~g
 
;pto~:·jt$· a pEtrt~··o-f>\liEf'l:IMfe1'n~tion~L ,tt;st.tq·! r:rs.Pe:e.t ',fl:t the/wb.e.a"l'~'··; 
prO$t"m6::' &pd'; ;p%io~d~&":!ot,rte$t~ 'ttnf"e;! lal!~\ nuinb~r:: foi!Jsr.ly \gen'e~tlOn.(' 

. ma.ter1:al.s:!.W1t~~ili:tiuNS) iOft~ttaUY':"-diufgerous').rNbtlth ~~cPu~;1n1a
," ~E8in1nr-sqtd, ti:c:ltP:'::W1irit~ whe8lt er-emaiixrsi 1nr t~ r.oS~~cPuEt1'JtoiJiPQ, 

but we believeHiiore ':W1iiter: i\fliliat ·:$h'"oUl~Lbl!i··sUbmi1tt:e&l)tor~ lbbis 4est":,,, t/ ;:: 

The International Rust Nursery program bas as its objectives the 
finding of new YSiesi ~br' .f~(fni"8!l~iit-:t~iiJ :rGt.~geu8rtlitm:h ~w);ll protect the crop 
against rust and to test on an international basis new varieties and 
promising selections developed·~~·~tibreeders and p$thologists for 
resistance to rust. The 1963 winter wheat nursery was grown at 31 loca­
tions in 18 countries. 

. Considerable information comes in on all three rusts but in order 
:.' rJ'" 'tl:iicscr.e~#,esli~8:ft%~ny;:tOr tlsWiperinist-:)r.es.1i&__ee a'!Spe..c1aJ:[~ery was 

set: up;~fQr. thi8)i~os-ei:··:iWes1e·m~b~edei:s:1.$%'e'1>:c1Dlar.1'1y· conc.erned4,;Jl·th 
tHfs i n,fr4ery.'1:·: ':',::'.' \.';:.r,:;'~,( :x\:·I .:'. ". d.; ;~::;> ': ....:.<: \:~::Y~ c2.C::i.f r:.'· .. :i 

..'..&.'"< .....:.,:.-:. :, _ .~-=-J,: ",fj:~;·j"<".;~··J~!;r:-,;' . ,,',,'; ~·~:~r:;d' ~··..-/[f ~ ..f..o'\r:;.i"v!:;':> <{S..7::.~,.;;.~~~)1:··'.~:~;/· 

·..~ij:1Ui:i£foJ;tIfW~ter;;:Whea.iSl~ut£lNurserY(::tsc8.tsma11eD'Ul"Qery:lO:f:)ea~,tullY' 
. -'.selected ad:van(!~(jPstrii!ns··:and0]§8m(!d."VAPietteS~t)·±The!1ma;:tnlabjeGltiW.tbf¥re 

;~~j d	 hito':Iie:tDut ui S~~'iSai6Bolo~s'tie·;·t1ie·:;op'briUit'tyto+S'tiidy'::fthe lI,;i$tas~1!ue.tion 
in greater depth, to keep track of what is going on in the!'\:f1eld~here 

rustspr.eads. with respect to types of resistance involved, races" new 
cultUre.x/8t hlStFiind·(to·i getLmor@':(aetaili4':ruatJ mtoWlattonhon:·ffiew 
varieties as they come into proa.u.6i!<5n.'t·tMal1y"q)t1tbe:!~n'tr1esare: seJll1­
permanent 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 all who have contributed to these 
nurseries for your promptness and cooperativeness in responding. These 
nurseries are sent to many- parts ot the world and one or another 1s being 
seeded someWhere practically every month of the year. Hence1 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 pe:rs1st. 'One'irivolvesprope:r ·~aend;:l.fication of entries. 
We urge you to be caretul;·'to;g1Ve:tlili~;exact)pe'd1geeand correct identify­
ing number. Often the numbers are a miXture of row numbers, years, selec­
tion numbets, other station designations, etc., Without any clue as to 
which is which. BesiCies beingwrong>in;ma.tiY·C8ses,':,our indexing and 
cross reference work is thrown into utter chaos by sloppy pedigrees and 
en~ils ,a, lot '~fcorresPOM~nce that l~hould n~t.,.~e;necessary.,. 

-'.' Anoth~rpro1:>lem is loose' 6inut'~m th~ ~El~~ :::!l,~:':"'~:!1~i~:tyoureffort·s 
to, redu~ethisstill further' ," . _~." - -. ";;J'" ');i 
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," '" ,. ~ L_.. ~D ~~~~ .....:;·~'"'f!t~~:~"::G"',;"·f':.f ' .,~~~~~)~..;1np.ao.n

=~~<.i~.::~·: '~..';;~ ;..~ l~sm.'1'Eb:lrJIt~I~;,?'I..G~; :,~i;,: ~Y'; '} , ,.,~.;'/.,.:.~.: :',:.<.'1:~,.~ ~'::~:':"'j~~~.::.r-'::1 ~)~.:~.:I4fr :}.:,r ;;<;;-: 
~ ~'--"'''''- '3.~~ :Y:r.)J'~r)~lZ;:i L~ 9".r:~: ;~r!$6'Hr.].rr s~~:j [~(:j':<.:~ <>·J:~:~.:';·..',,';~·f,'.; .~;.:~ 

'.~:: ,':;.1' C.:;.. :~<,,:r~~ :~.~::lli:;L': ~ :.~)~f\?._ •. <'lfrQij·.£.i;'l~i~I.n~D G.:..~j';:>J,? "':'~'~':::[.}'(': ~;:.y~,._~.:-,:~~t~.;.l; .:::..... ) 
.. ~::: 3' .. '>.-.d.U ,.Lal"W"Bi:.·RQb.ezts.OIl;\~-/B.¥t.~..,e.;,~~ ri,_ ;"". , >.' ; ...

h'li:~ ~:L ·:::-':l(,rO.[;;; -y;d ao.B:.'{') ''::)J~~'1J '(,;J';rl r~.;;:,;·;'ft ";1 ;"";.~::>., :,:~;:::.:j:',. .;.,. :....'.;,:: 
Two st1,1d:l'e$'~ ODi;h.v¥r:l41~td$~i;1p P.~QQ-~;,;i~;&9i9;.a~.~S#~.~r); pp:;yers­

ity. One of these is an attempt to locate by monosomic analysis the genes 
derived. .~QtIl ~Lt1mo_eev.a.;)~MaJ'q\ltS;~~rJl)et9.~L:t:~;r~~~.MiY'f:fe'Y.9~t,ion of ' 
the cyto-steril&sderived from!. ~moRheeY1::.;~.r9§.@J~@J! a,:.... t~~t~h.er,.,~l1S. 
study of allelism in five varieties (Lancer, Gage, BlackhaWk, Crockett 
and Relief) that have been shown by Livers (2) to give partial restoration 
in F1 hybrids of crosses with the cyto-sterile !. timopheevi x Bison7. 

In the monosomic study the 21 Chinese Spring monosomics have been 
crossed to!. tim0Rheevi x Marquis3. The Fl's from these crosses should 
be of two types, containing either 41 or 42 chromosomes. The 42-chromosome 
type will be discarded. The plants of the 41-chromosome type will be 
crossed to male-sterile !. timopheevi x Bison8 plants. Assuming there 
are two genes on separate chrOO1OsomeS tor fertility restoration (1) I the 
genotypes for this cross would be I'llrflrf2rf2 x Rf1rflRf2...- ~r r~lr:t'lrf21-"f2 
x Rf~f2rf2 or rflrf1rf2r~ Rf1rflRf2rf21 the latter involving non­
crit~l monosomic families. Progenies trom crosses involving non-critical 
families should have a 1:2:1 segregation ratio for fertile: part fertile: 
sterile. The s&gregation ratio. for the critical families Should be 48:~:2 
for fertile: part fertile: sterile. At the present time the Fl p~ts for 
the restorer x the 21 monosomics are growing in the greenhouse. '.: 

The purpose of the aUelic study is to'determine Whether the genes 
for partial restoration are at the same loci in the varieties being studied 
and Whether a line can be developed from them that will Sive fllll,'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 282687) 

Wichita3 

Cnn x PI 178383-a2 

Tmp x T. -Ae2 (CI 13523)-
Gaines3 

Co10row3 

Avon2 

Kaw3 

Q.uivi~ Cross 8e1o. K62l3@! 

Bezost&ja 12 '(PI 282687) 

Wichita2 

Coo x PI l78383-a2 

Tmp x T. -!:!!- (CI 13523) 
Ga1nes2 

color0w2 

Avon2 

Kaw2 
Q.uivira Cross Se1o. K62l362 
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HlBRID WHEAT RESEARCH IN KMSAS 

::>.~~::'~~.~.i·.~>I""!.·::, ';;::- '~·"f···· ~''''''''':'' lo ":':on' ~,,'- '/0. { , 

"<:,,/'" ",,: ;> {c'.":~: ~,,: ;:' ;)~ ~i;.:~~· >;", .... ~R.~.~.'.,~·~.S;.:~~.I...~...~:.:i~...v.'~.'~~,·~.~::,·:.~.:'~""""" :,'.'~ .... ~.~:.~.:.'.:-.~t.}. ~~~; '~'::';.; ':::;;::'~ '.~'Tb::" ,,;; 
. '.. ;::'.C'~ ~}~).1;t ~1.;~~ ,::..;..;~ ..
 

. :~'~~; ~:>':~l~':_I'~' .~~'.) "~.r~ .:,,<!::):{:';"~<'~ f::j' ';~"'.:'.!::' ".. :' .~:~,:_~ ~'~',~ L,i-.{ "':~:'...<i. :...... '-\~:,~~:; ,.>:~S :'~ ~:L~~>~::, - <~.:"';;J ~~/:<.:,,,·.~Jo···c~~
I .: 

.·coli~~~{~i!~~~~~::~~~:~s~:~~~~~~:~j:~:~:;=;:t~~U:lon.
 
;..... :~~~~~~~;.:tp.~~~io,~.·:#l :w~a~ :a''',s1fj:t'¢li;'6t'~lEt:;S:ter:fility··.eomil&rabi1e':;tp.~ithe


"'" one 'W'11fch '138d;iiiad€ 'llYbrld"sorgbUrn ~~ iear!ty~·! FOllOW1ng;;tlie:,~l'ed~'b1"J the
 

'",' .::~ ::~;;~~~:~~t.~~~t~~~~d::n~=~s~Gi~~~(:~~::;;~:;,~=on 
" .. ··ba,crIt~r.'611,~~~:,~Jnll,tli~ _~rlety ':B!S'o»:~a&~'the-' rreC\itT.n't~];:tt1a:t'or~~ci ;; ~''.i 

.:'..' - ~." "'."-' j,J ..7'.;"!~'; .. ,. '. ,~.' )~'.L~~ .... '. .v:e: ~;:'.f,:.;" : ,;~:.,-,~, .j LP"::~::\t:;;:r~i .:~;..-'\;".'., ': •.~ " ':::;'.~~'.,."'; ':~"I}":,~~ 

". '",'):ri:l~i,~ ".~t#!,~~;£~~~', ,the ::c~~s;'~~'~:fi't1e_,;,t!91Mwvt:xl'B:llson5.~, 
;1.!r~~ (~9ne;l;;~~~d "~'t :~., .'tilnoplieev!·~yfo:[)]ism:1.n~Combina;t101i i'WlthrSBisOn 
~t\¢~t'::~~o.~~ .had're&;lUlted"in "ti; Itew:'4nd: prouii~Wt kind Qf:lIl&le.ster*:le 

-wlie~~:' ,,~/~~~~i#EL ~bf~':d1sc6vetY ''Wf~s~6n:ttoOk ;eli1Pl~1ment wtth..,De1(alb C'·~O 
.. "d~,.~ote.'. fUll.f!tl~·!ti?CI.~Velol'Dient' of ;:liYbrid~-'W1ieati,;.:·~.A.t·tb1sttmer;the;:un1­

. ··'.~~~*~y·',q~:'~~~~liaJ.'*~~u~iit~c1')(~)fe'W"s~eas;::of~;tl1§ ney;'male sterileL.·..;A:; 
, ,jr~Q.r~ ~ater :In' Octob~~' 1962 NebrajIta iDiiounce~FtMt-'after' crosS1rlg' .. the~' 

.,'. ," Lp.~~; ~:l.~"st!,r~lfr:~1!h,,~,'!~' t:lDi0Eh~eijl',:deri:vatlve,c"'N542~37, -a 'few ::, 
ferlilenybridpl8nts"resUltea.:.'-" '.' ~; ..:. q'C.",.' , <.: ..'; 

'. ;'}Us8::i1n:~ ~to~~t'11962:! Jl ':A.'~Wil;JCi1"gaveato';;theeltlys-..Ex.per:lment 
~ta;t.i~~.·..•~ With:the.~\ped1gree;!.251m0J!!leevi.. ""'. ·t~r..'tili~Y resto:H~g_-{~'ter1a~ 

'" .*,j~9.Ui~~h1c~ .be bad .' a.-e'veI6pea.i:aurib.glb!iI'~ 1'il'st .yearJ:with::DeKalbco'r:)A 

,·j~~~.:S~1.9~.~ I~~: t~..! ,JM.:t~r~a.lcroj'~ea:ll,?h B-1soh Dlale,lst/trile':,produ;c::ea.,,;, tully 
,tei'~l+e'':fi.. j;)~~'lf:lnIt#~~SteenhbilSe.:~ ';'1Yo~ dQini:tiaut'> f_til:1tv·;·tes~1ng 
'tac;t.91'.'. ~.:riJ:U~~"~t2:'·:¥eite: lndi~ieai;'in'F2'·ahtt.rba~kCr¢8si 8eneR. tiobS.,,-;; 

,.~sl'4-Y.·,te~t~+el'i:~te~~~:;~;~111s:,)er~t~bAs:bein distf:ibuted~.,b.y:·the 
. K$D.S8.s. E:ItIlerJ1ment'Station:i:t·cf8.bbut :80.'V~d~s:;to a&te-',i.:'),;-'SinCe::iMaNh·:
196'3 :~C!f:~'if~~~;~~~$on'Jfal~;'ster11e bas:r.b~11:fd1sti'1buted·,virtual~7;'.-" 
wo+la-WidEfto:~ apout' ''12$ b~eaetsi':: mEm~:~G:r·wh:om.,Mve; made 'act1ve:useLot 

!':z~J:r~~~,~;~~.·~L:~;~~~~~:i:b2;l;,;L.:
 
',' t1)::' ...a.i!i.ye:Jip~nt / .ol>S~rVi~di:i!· Qd'~r~e'Or ma;Q.e..s:tetile" stot:kaij.L,(2) 

: 4e.yei.op~~tl itl~~·9b~fta'tldnY'·b:r,' :terfl.lit"1.;.restofding;swek8;:(3) :stuUes 
'rfjJA~~lftd;"eed', !ifOductlb'if'!n;. -ehlt'!' fteldon uale;;.':Stet~le;'.Wheats:'sub'i1eeted 

to ~tbj~;~~±'~~~~~?~?'~~~~::$~r.~~rlbn1lli!iC~..~t~~e~:~~~~~~; wh~;~.._~.'.".y 
, '-j(iiii$~'s11alFaboutJ~.:l dozetl·: ·wello;aevel.btkar: ~'l&.r'~~~;;~~:~rlI:~t~~a;;:~1D
",!!~ .. ~i)_t~( :~~b~liij!A ..~ :'.).!ii~ lill"'cas~s: lthe iA-l;1m!SJ:"re;·d¢fl.rrlrtelyi' la~:'1n
 
• tl.1rl~~ '~ •ti&n :the Bj.}1tu!tf;,;' 'ti1S.1t!iig ;these8ter!1l:elJ<d1m'e1d1i ,to pro~te•
 

.'. ,: MaJ9r' .. e;:PbaS1~~~1S,~"brl:,;ci~e.1bpaieii't':rOfjj~.rieties'"v.tioh~;the.timOph~.i",~
 
: o~ st'erUity/' ;'Kahsa:s 'has ':;0: nebled~wr;te't1&s. ,and; abOut! :15 ,eie;pe:r4.mentail


.•~/\ . "'''-''~ r:y'.~,..,'" ~" t " i -., :.;"' .-."'...... ~ ......, ,,'., '" . . '.. .-' -::..·s~~ips.~a':.F~r 1!It-~u~t:l.6~~:ft\, '~r-~ous··&-~es!-b£. 'A"l~e; develo:Pment. 
N:1he'ster~le'"'V&r1etiesare' now> -In .siD8aa.f1e:ld.liner~_-blo<Uts:. l'lr;omcthis 
experienc~ it 1,8 clear that most of these common wheat strains. c~~1!t 
to good s1l'erile lines. Several, including Relief and Blackhawk, eVidently 
possess dqminant fertility factors which prevent full sterilization. A 
few, inclUding Cheyenne,appear to have a recessive factor Which con­
ditions ~rtial fertility When homozygous in ~ tirDopheev:l. ~p18str¢.!:cBo :....... :.:­
'ob3e«:'tJ.-o~.1e:;.~1'JamCte1'S .have yet been associated With t:1mopheevi type of 
cytoplasm, in common ft1'1et1es. 

1 
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Fertility restorer development in Kansas to date has been entirely 
based on !- timopheevi x Ma~~i.~~f~t~~i~~*.,:pf Jim Wilson_ Currently 28
 
varieties are being coDverted to restorers. Of these Itana has twice
 
produced one-gene segregation for high fertility in backcrosses, and no
 

, .:male, st~1l~. baye:J)~,tm:"l~c.Q~~~~~d~*, ~~! P.'l.-!H~.ts~~';jet~her Rtl 
, or"Rt~., ~~dre~:;tor~r ~~~JwJ'O§~~Q,' ~~~~~~:ml!~tSJ>~~ w,E)' ;~~~;Y~(,)~,.) 

~:it,::eJq1ectednQt1:~a,'~r:lie:\iY,lf~~~~Cje.~~'Y,i1,~~g'~~~9;~J t,firt,il 4x)':,·;\ ,Go~_¢~~~qllP 
;,;on Qther'?~'e.ristie,s ,wA:tc~ r~~e:..s~,q ~~iJ?;t~r.ii*~~ed, ':~fl\.lmaPi~~t i,e~$p' ~~:Ched. 

i>: ",'j'. :';'(:":':', j'c; j,~n:2'c;':(::Z','}b~('1fW:Lfr},:';:,:i! iXf§l$, "'{~;\,L;;\'i /',., :"",;,,) 
;·\.iS~·!prPdU~~~;'Qnf.•QXPQI!l..:tl~,a.~~%~~~~r~Jr~i~f~~jya~t,~'l~{t;J;J.e:<~+rld 

has been,.lmde~T~~ifiii~1~";;i~{~~~(l¥,~C~·~;J.9q;[.;;,'<s~4~~~~8,A«·,.*~it;:f~!:¥lures 
have been observea several times, and can be large!y a't~:ribute(rt6fa..:tlure 
of1S.t~If11e,"~~?~1~lli~~~S~~01!;O~s~se !:;~ ~~<19J8~~~~<?: ~:,~'9~;.seasons
 

[..to .. the:rfail~,£Q,f;p.O,l;Tfi;lal.qf,fF:{~9,{~ex!~~~>;~l?:tt;r .¥l~fis:~~H:~n~ ~~~,d/,;:
 
, ,:po.Uen:.'~fael~ 1tJ,to.. ;~,.;4~r:i'; ~~t~~s;"4e'j~~~~ ,.(Wt,~~ ~J;;::~~~~~J~T,;-'
 

tW~¢n,.,pa2!ent$.,! 'bb~u~~\l.\l~n~()9fit9g~.l¥.l)V~~i..qF~::1l?~t~'f:tt ~9.i.~~.£Zq'1o ()f'jJ~­

":=~::~::::e ~i~~~rOd~~j}~~~~Cj'~~i~.,.-..~~fn:;'~V~h~~f:m~~t :'~~~~15~'\o1n­
ing:;r~1ath~ely:sMJ;l~=;Qti~~~ ,::~t4~~;.!r~!t~~~~~~i~T~~;~~~~ce 
~=e:~=~;l:~:~~~~~:~~¥~:i~e;:'?l~~~J*Ii:~ti~f%a~~i~a~~i!ij: tion. 

~ ,.~ ",,~ t.;"";·~4.~.f"·:" . ,,'-, ,t.,,; '.' .: .,.~~>-,.~ .;'J,. 



The follo",ing strains are now ..The fOllowing strains 
being grown in Kansas to are now being grown in 
develop sterile forms: Kansas to develop 

,	 fertility-restoring forms. 
mst	 x Ace 2 :. maO x Amer.Banner5 The source of restoration 

x American ~er4 x Bison7 in all cases traces to 
x (Atlas..66"'f' •.; x Bl8;ckhu,1~6, ..>',!. ,:timopheevi x Marquis3•

4x Austin x Cimarron 
x Avon2 x Kanred6 R x Atlas-662 
x Aztec6 x'll(noi7 . : .' x Aztec3 
x Baart2 x Orienta6 x Bison4 
x Bezostaja-12 x Pa'Wllee1 x BlackhaW~ 
x Bisonll ,,',.' .• " " 'x'Purplestraw7 x"',Brevo.r2
 
x Blackhawk4 x Burt2
 . ~ R~d GhA-~r6 .
x Blackhul14	 x··'l'rarts . x·C&ddo2. '.......... - ". 6"
 
x Breto4r4 x Wichita X'''Ciieyeime~ 
x Burt ' ix'C! 1328~ .'. x Clarka.n3 
x Cadd.o4 x ColuDml;'3 

x Comanehe2 
: g::t~hne3: 

x conch63 
x ~~:r.~()fl4 x Crockett2 
x'Clarkai14 .xGage?· .' 
x Colbbia.4 ,. " msc x'I'ascosa6 .,' , 'Xi, Itana~;.,xComLiche5 , .. ,t,:: !'x Bit:fon2; .x·.Kaw3, 
x 'Cropkett4:,,;; .. ' ,',x Knox2 . 
'x Dua 2 ., . ' ." ': ,xi ·Lance:r2 ,. . 
x Ga.i es2 ' ". ", , x Ottawa2..·... ·· 

..··x po~ea.2.:.· "t
.' .~ i~~f:~~T~ ",''' .. 

')C..R~l:1ef~(~ 
'x Ioturk4. , . ,,' x Scout?· ' . .~. =tea4 ./ . x·T.ascosaJ . . 

. '.", "':"1 . 

x Orienta?:." . 
x Kawvale3 x Wichita2 ' ' .. 
x Knox4 x 'Cr"12lKY~h' . 

." ;'x Monog2	 x .CI .1328.5:4 ;: 
x omar x eI 135482 ... 
x Orienta4 
x ottawa5 
x Pa'Wllee4 
x PurPlestraw4
 
x Quadrat4
 
x Red Bobs2
 
'x.RedFCl1iet3'..
 
'x Red'c '£2 ;. " '. '. - ,: . ;
 

x Sc~u~::· y, : :,t,:::: timopheevi
 
xStelinliijdelJ.a. .... o =ovata·;·
 
'x Taseosa5' .' :c:;;< caudate.
 
x Tendoy2····
 
x·Todd3
 
x Triumph5
 
x Westar3
 
x'White"RedChietei; ;.. , 

~; ", . :; t
 

x W1chita;lf..· '. . ..
 
. . x:.CI 124064 .
 

X''-CI'132856 , '.' .....; ',' .
 
'CI·':1~51.o4.:J .. "..... '".
 

x 14 :'Eitbel'lml:!rital:s2;i.; \\ ... ...
 

x::Scout4Bx:: 35 seout(sel.~~ ,.' ;G: ::+ ,~. " .;.
 

x "te.. .' . .~ .} . 

• J .. ~	 ,.....

' .. x Ottawa:3 x 3 otselC.2" -.. \. ,. ;; .
 
x 20 plant introductions2
 



·····::H ;~i."i.rS"i:J·~ ;:j..~~l~,;-~~:.,t~ r·,:~'t : :-:""f' 
~;:, :::~. ~-'. ,:.;:!~ Ii: ,c, i ;"f"'. .~":.~ •.; .:' .' ~'. ,'-< ~. " ~!-48• 

. ~:il'~ :"o'} t;.rtl·.~ .,: .. :' i.'. ~lf'l'''' Yt lJ 1. J~t~~l.l· 

.1:)X,.:;<·"~~¥<.J;'~'·:,<): ·~>·.·.'·)8::;j~)? .:~~~-:,-;.. ~ ,.-~." ... ~~:: ~ ,-.. ...p. 

:3~'.' ,>;n~"'~~;~~9~~ ~~~ ~~~m~~ih'L':;::::.~,~~\ " ",'.1 

~,.,--:f~;J~ ~~ ;';. ()..i,.. .:-.~t:;'.d)r¥;:..,~ . "'\'"- .. ~ .. 
,-, '- --.:"':C;\ ,:. . 
.r:.. ~).;.: ..... ·:~'i:~- 'i .. Earl C Gr~e Jr'.. 1'- , . (:)~):!. ::;;,

';.h.F·...~:.(~ '.:,,~ .. ~ . 
"'-I-- • : ::) ~'!~ ~ ..~ ~ I .l. f·r . ~ '.~. .'{ 

":;=-:'.-.'~,ir1.~·~.J.+:.~.• \.ii .... " . ~.'" ~ '.,........ . . .' .' . . - ,-. c.., ..-, "- .', ;::>J _ pi' " .' ,. ,'. 

Thest~tus:jo1' our mal:&.rst.e:r11~,,[p.:rogramis as folio~srL';;,;;".
\.. . ..'< '3 '.~jJe ,;~~ . . '.. ->rb ;~;;.~.,: b$>~ ~: . .~)~ \·{.t,'~l:- ... .:"-' .'. <". 

GE:ne":tion Re~et:l'~'3if.1'§nt .;' ~ti'i·.·' : .. , ..
 
-l·!.··?~r!':n~:::~·) x :.:'~:;:c;.~~ .L.':~~'.~~.~i :.:. '~' .. , .~:'~~.~~'~~~',:~.~~;<:.~:.~ ..
 

'.: ~:~Fi:~;'·:Ct :c. .That:~~s ~1na, SeIkirk', Justili,}.:.:"-,: ~,
 
~::.r.i:fJHHJ~.G~;~ ~'{ . ~ '. erim, Lee, Marquis . . . . '.~:~.~'.J. ;.-....~; , 

.':'Bj,~J!~ ;':.:,'. :< •. 4ental strains~-:t·5. 5.:.tJ:;~J:~~.·~~~i~~.. :." ExlJe.rim
, .... ('-<-;tj::::':.) :: . II 55 1 • . . .·;,LJr,':; . 

...~~..~:..·..:t~;.{.:',.:·y{~! ,., : "·1" . 
, ..' ; " ·t-'r;:G·:£'t!.:<~~·.::.) .,' 

. . Our.~:~at:Otten; program has .!!let with diff1culties. .,Wel~~.~y ~.1~·f~~ 5 
sources o!·::~r.t"l:ttty restoratf~:asc.:tPJ;J.OWl~~ Nel)raska'_~~~~~31\ Station 
-,Kansas·~»i.lbent Station .. Dr4GtC~b.ell at W1nnipe~(~:-~£+:Ir.."~OfShe­
beski •. ~(l:ol.ll!iown crosses to ~ timo;eheevi. At. thEt p~»~·t~.9t~ssor 

.. Shebe~lti ".;;rna'ber:1al appears to bE! the most promis~g.·l1e lia;V;~.:~s.~d the 
same l1nes:~lg1~~ :above in crosses with these sources"'of te.~t2E:e.rs~ but
 
our main ~~1'0l1l:~ ~bas been finding germpla.sm that -gives :.lr~~A~·,:fl': s
 
before b~or.on:tng. It appeat's that. more is invo~vedt~\::tl{~:<)~inant
 
restor~~~esvr;I suspect modifiers, perhaps recessiy,d mij~~~~r~ are
 
an 1mpo~.utl;p1Jrt-~of at least some of the genetic systEaJii$-{fQ,t,,~toc.ks we
 

haveus~~:~;.~~~~es. . "'r) ~:- ;i::~\::~~: :~f
 
.:::(rj·i,.\.i~J: ,.tt) ~~~
 

1/. A ·~~:to'i1 Tof;a letter received from Earl Gilmo~e. .'. s~.~~;~~.~t; .:' 
' .. : ··':'t~~J~f·~ '18 / . . P:.:.r~~'(~ ,',: 

·(.:·L'~' ~~5·~ ~ . ;; 

MONTANA HYBRID WHEAT PROGRAM 
.. t • 

:-~ ;;;£,~.:j'~::~~~':; ~',~; : 
J. R. Welsh and F. H. McNeal.... ..,.:,,' -0-;': ~i 

,,' .: ~'. :<.cj'cliI· X)~::ii. ~": 

The current activities of the hybrid wheat progrq;,~~~ are
 
centered primarily around the production of standard.: WU1'j~~~~ ''pring
 
varietal lines of male-steril~S'~:ar!d;;?mlJ.t0re1"s. Th:L$ .p'rq~()~~ Qeing
 
conducted by Mr. Leonard Joppa; who-r:l:s-owerking towarell@,1;~t~.d~-,-genetics.
 

At present, it is anticipated th!..~E!li2lines, wbf;ln' c·o~pl'i.l~g~(::¥i*l be
 
used as tools in basic research studies with little ~~hlt~I~~~ed on
 
hybrid variety production. The lines are currently in thet§!.A9,1l4 and
 
third backcross.' . .( :L;'11l!~7'1' ;.;
 

. .. . .. ~, .' ·t~~~i~;iS~~V :'~ 

A heterosis study involving three crosses bitwe§.Obf~l."·IlJ.~J!dxred 
spring wheat varieties wa.s carried out by F. H. McNealEl.D.iHl~~i in the :' 
summer of 1964 (Tables 1 and 2) •. The Pl1 and F2, and.~j;.:pgp~ations 
were grown in five replications at each of two locat10~~:"~~:~l~~tions 
were made for heading date, plant height, numb~r of.~~f~rr§r!a, 
number of spikes per head, kernel 'Weight~ numb'i.rr.otalktRti,3'P~.r~ead, 
yield, protein per cent, sediDlentat:L,on, alub<th.$I:f~4Ws.rajAJ~~tcter. 
istics of absorption,peak,stabilityan~vilO%'.1metEt./ ,w.~~~~,thr:~e exceptions, 

.~. 

mailto:towarell@,1;~t~.d~-,-genetics
http:ir1.~�~.J.+:.~.�


the Pi. and F2 were intermediate between the two parents aDd in no case 
did tpey ~ceed the high parent b,yasign1fican.t amount., . ~e qua11:ty_ 
cmractE!t1st1ceV'Of:-ehe 'Ii anaF2'Pop\il&t1di1Ei':'wer~f~o': ~o~~:'~~ ::tli~,;,;f:;,' 
poorest parent and in some cases, tended towarc1t!1e, 'bet1er''JR,rent. 

""'., ' .. ' , 

~:,iabi~::i:,:::§Ji~ij~~~_~~~,:ii~,:.:f,2i~~~oii:9:· "studY"'at-Boz;man~&;d~'iuntley~ 
" . . Montana·;':·'lg64. . .. .< .; ',) 

" ~Dt'~,;',.·:, .> , _,," :~h\;," ,J";.~l':::"_::~.::l, .::,)J::?<~·T~·;·""· ;'.'}t._•• 

. ,,"np-"-"'V '511'" 'ts··"r""p .,: 5'"*; ute' EXPI;~~srori"of&brl(r~PGpuiationd 

Plant : Low : Inter-. : :., lBi::gw'j.' 
- character : :p!rent : mediate : l!rent 

t Fl 4 :'2' 
4 :"2F2 

Spikelets/head: 
", .···r 

'1
."! . ; 

4
 
F2 2 3
 

Kernel weight: ,.
:. ~ , 

Fl 3 
F2 

Kernels/head: 

Fl 4 
:1F2 4 

Bushels/acre: 
. "". ., .'~" 

.k .,." ~, ••• "~.' ',.-,_ • ~.,:_~• .;..:....~ ~',_ . .. "$"'-"~ ..."••--- ­ _.,-_. -_ ····2.' 5."'_ _ ·5'$ ·.4.: . 

4 2 
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.'1'" • : 

Sedimentation: 
~Fl 
,:F2 

Absorption: 
Fl 
"Po·2 

Peak	 (min.): 
Fl 
F2 

( 

Stability (min.): ~; 

~ 

2
3 

3
3

6
6 

4
2 

2
2 

>.f '".' ~'f. ~ 

:-~ .. 
-; .; ;",.' .":.: 

1
 
..1
 

2
 
33

3 

Velo:t:;Lmeter: 
Fl 1 1 
F2 1 1 



• ;''.;)~tc')·~:) r~StJMMARY~()F:BYBRn)'lolHEA1rWORK ", ,. ~ 

UNIVERSITY OF NEBRASKA 

John W. Schmidt and V. A. J,~bnson . 
•• ;.: _ :". ~'j "~(1it.f.: -:.,:i!. :'.~ ::) : 

Cytoplasmic male sxerl1~Y (Nebraska-ARB sour~lcj~iS being trans­
ferred into about 40 var!.$,tifEis and experimental ~st~S1iis. Additional 
promising experimental.':·i:iii'es.\;~illbe included in·thtaUprogram this 
winter. The most advanced sterile lines are with varieties such as 
Scout I Wich1ta-,"Dii'1cer;'Otu\w~/}!lrtd;.:J tLlW!~ossl1t1~t ~:hi*,Ql ving such var­
ieties is proceeding in both the greenhouse' aildf'1eld cODcurrentq. . Most 
of the work is with winter wheats. 

'; ..... : 

Male tertiUty restoration (Nebraska-ARB source) is beingtrms­

terred to some varieties and.:!es~ciIDi·wpromising experiment&lS.
 
From. such crosses promising F lines homozygous for restoration and
 
othel':'impO~liaht·cbata¢'~r1st-ias;i1aYYbe "t~stea ':as:"po'tebt1~$!:}lblittnator

!fnes;."··: ,.>r­;~\:~.~,.'·::.):r:'~_,·'··:'_·:··f'~, 

Fertility restoration bas bfferf cfSmPareCJ):'bhirai: ~ilt.·:scal~:'tuiderj!:····.· 
growth chamber greenhouse and field conditions. It appears to be . 
~e~t :unCle,¥j'?-ie~aJ :ana:' 'groWth .ce·hainb~conQ.1~ti'OiiS ahd.'~~oi"es~;\U1ae.r;'8reen­
house f :c6ndi-trons'/L1'gltt' inter1.fti~,a~ai*'):toL1ifFll1voiiyed~~;'''f "_'~;<'1i.u~:.:J 

~-J~>~~'"J.~' .-J'.g;~::\:r \~J.::'l·:·'·· ~,!:.; .~).:: ., ':;~;J.~< ..~~.~~:.) ~~)tJT' .~\it""T.. J!.;~ .bl.G.t:·;~.;·.~;~.~~·J" '~':.~.' E·;':>'~"·;'~'.J.i~;, 

, '. ; <;;We>nOw~:'liB&i 1rif'o1ii1atlon:iilcU~t1hgl"tba;Ui.some ~:f'!,~ut"':~n:wheat:'~'~( '. 
: 'varietiesL amctl faa Che:yebne h&ve:jotentl.1fbr:J&~i. re!lt&%ta'tion; , .. 

'!bis 1s both good and bad. 1bese additional factors for res'tbrat1t>n>,:··. 

canta.~~ ~~~_,'tt~C;oboe':;tS;~r: ~~~~e, ••;~~~r~~~~~i~~~~.t.~~11~~tr.1 va i ves.A w:&""' Saw.. ·. .loW _. 'J; ~ .:1...... ·UUY;1,0_ ,,~~ ,. '"0 " .. a'.IMIo' '" "iW . ."."'.-D'· 1tlier ze 
1t.ll-~' : ; r:.fj.~.. :':<'~"l: .- :~.·.>t~r ~.,;" ,: ::(:",' >\:. ~:.:.~·i". ~'J,:.: :':.'.:< '. ' ..1 'ij·:·,:,:-·;f.. ':iJ) .L!~;;-J··: .<1'.r~:"':' ", 

. >':l~~/.~:}':·:··'~~ ~-f.t::J· ,~~,~_, "~;/).i7~>~ ~· ..:.;.::r ~'./-'< :"... lr.. ~. ··;"':",::-;:.,T 

.'. ... . .:"Pre'11MM.'tYc:i'b~s;'pollinit-1oh' ·&tudtelli 'lllsltJ:year 1ridl~ate<r.t'se"edset:,'·. 
on···sterileiM~.s~:i-"riging.;,'nom'4~5 f per cent );'.l tt'heBe}l,nVolYea~\-8eM~;'ae't"'t 
on3~ter1:le;)t1aiit:~·poll1ba~ea~~bY'a<lJaoent)1»U1natot!l1neB.~;':'Wht:l.ttld.,j,-; .. 
gaveitlO.'-indlcat100.o~.\ tpe d!stBnce')overJ*l<:h e'ftee'tivec; lJC}l11mi.tton, wCri!ld 
have occurred),ftttl8 cdid :ind:icaie"itb8.'t.~ieNSs~pon1M:ti()J11~'~':f'a1r.1y'gb9d-' 
in a non-favorable year.. since weathercond1t1ons at poll1nation time were 
not ~.'c'6Dsldel'ea.rlto:-be.favorable.;·. f'Oi-; er6Itii;'poWnatiOil;; ':,j' ~,.'"' S' 'c. '.. ., '.·f, 

",:·~/'.(.f·}.6~:!'!:)' ~'1{~. ~.".:.," "~:!~~~·,,:..:.c~·~ .~':\J "r" 



Studies in progress (plant~d in the field in the fall of 1964 for 
1965 season) inc:jJ,.,\1d,~1f.P,~~$:rr&~~J sj;}i,l~~~~~);'~~~!!i{+9P~tions,a replicated 
cross-pollination studlJ,~1i~,;~~p:q!p+.y,;t,~~~:\)~V:p'"r~ieties"anda crossing block 
of seven male sterile or A lines with an apparent homozygo~ restorer 
line. TIl~i:~1t~~.9"ud,provideFl seed in quantity f~:rr n~J.c1,,~~~~,~g~n 
1965-66 :'''~n~' 'I:~ no';">'expected that these will result in"C'ommer'C'1ld','hybrids. 
They are beirig:!i@9,~'})lP to learn more about restoration statii~;tY,.•f:!, 

.::--~ d' .:~' -:-." ;,: t. . <.. 'r 
Varietie~'ii..q~~ngiconverted to A lines (NebrasJ,ta steriler;:J 

Hume2 

'.;', , 
l •. 

Gaines2 

Warrior2 
Aztec2 
Winalta2 
CI 132853 
CI 12406 

Varieties crossed to Nebraska R line: 

~~.~. ·-t:~/3·.~:- ~:.>:~:yi f1.J .~.·,i>j·j-~·~ F:'~:'i:"t('"f~:r-;;/h11 f:~t~:r <.";', ('" > 

, / "'fJ(~r~').~~~~~f.m~~n!IlO&~qf:,'+r~t::d:',!J.~s.,.; ':,': ).,! '; , :,:: 

WORK WITH MALE STERILE AND RESTORER LINES AT CLOVIS, mw MEXICO 

""',,',',':;::":;. ~ ;~~k::i';l.,)~;f:·~;i~·~~~.r~~'~',;::~:"~·~<: :'~::.~(:" ·,.:i ~:\ "J. 

. .-~ ~,:- ./~.. ·r~:::-:;~". ~,,,,·,"'l~ i2UC'}~r},~{<;'-:-~'; :;J':){::::J'., .... :~: /lrr.t;} .'.:. :'>',~.;.\~,;,:':J:~~ i·~'·'-;,;·.: :~~(., f.~. 

·Y.:~~J.1 'tLt;1,~ ;p.;r<>gre§l.l ,Mtct~~ ~e,8{j;J;>:t\ lp:r;:p4uci.PB:l'~~ ~~-k~~l! !!Ul~~,.;:; (. 
restorer lines has been' made at thisY station. The encount'er1ng 0;(..t-~ 
primary disease problems, one a cool weather problem and the other a hot 
weatb.~:r.:PItO'Pl~,L~§;;: i,1oi1~~1:)jtt.~9-'i$~:'W:CP,~~j t:i;L{ ,l.o': ;j,Yu<r (; ~nt J;t':<.: 

:~)',,:, _<i:~:,;>·_::t~ ,-~ I ,,;.>."" (J . .r)o~~L>:~··l J:":";fj ~~~UJ';,tLd~;;~')~X:b t_~~~t~::.(.,:·,-;::/r,'" ,:,i.j""\,/(f':.::-.; 

;'. ; Wh~,1it!~1l~t~e.,,1t~;lAp~~~t(ML.~~~",1pt~~~l1p ~,&"t;\.~:tmtl)l~?!~s~~\i9-~j,n8 
the summer pem~~)\· ;V~l]1..J.+~e,~:,;P~1iS{,."1!~~:l,r~~.~:, fro~1iJ!~J' c:;QpJ~Ih;~9:~ 
planted in the field in June. The disease hit so severely that these 
plants. ~:r~)<9.~&j;1"~y~:t.9:>·t~",~i~n1'i:;tb..t;l.t.:,,~a4ting,M~§} ,n.9t"':~.Yt~n,;,~cC9.JJlplished. 
The o~y;',~J~J.u~iot!-~~t:: s~n,!pe Qife:rE!p.:,:~t .'~~iS,,1'.~~bc:1,:.l? ~ ~;Y;.~idJ~Pi@i·period 
of.the:YE!,ar·",',!c:, 'J:':)!":' .'f(,.L';\~L.s<'·'>:idi' ,,;<:':.. f'., ;}' .... ,~: .. :; ·e' .' 

": ... ' ~;~',:,"~.·-:i,~··~,~~I~>~i·.J !\:)r't.i~::,.Ji(~ .~~<:'('1~:' .::ft ~~~;,.,~.}.:,,- "l<3:j' r<;K~ I-" .•_ '~\',:' .~:.'.:,' /'H;'· 

, , ;:,Damp!P;g;;&ff:,:>§l'j~~~pl,I~Pi~S;t~lJri,P&I' ~~:' y~;roaUZil:ti9t!.l..per~¢ !l~~; I 

added a great deal of destruction to the young plants. Theaddition. 9;f 
panogen in small but effective dosages controlled the soil organizms. 
TP1. ..~ .~QI1:tZ:P~,,1;I,9M'~e:r;J'; ~~:: .cpup.;J.AA:¥i~~;\~j'~9X;l;~' :~f~e~1i:j ~§A',fitl1~.".p~ogen 
or,~ l;I.t:~,~~s~r1{~\fM~p:j.g4¢pedt~sw: b~,~* i'-ffec:t" '. Qt.,.t-l\1ea~g1c,~4~:~ '" . At:; 
t~§j t~~)iTvTWe. $-r~ ',j;reyingi~; Mff~x.'en;tL,tpn~cii~e;,~9!.c:pDtraJ,c;~e:)~ping;:.) 

,', p{$,: ·:Wi"tl:1:· ~p~eJ]:~~:,; iQedr.el~t:~h :<}()Cap~~Fol~t;;, (~taJifi.'~~~)Cb~e$.l};·f';'\ 
luis" a!'low:,toxiici~j.inQ.{lXtElllCi;c,e.pJ>earfJif:to:::,])e·;giving·control~j,,'''1::''')'.' :;. ;',:1 

.,';':~~~ - :.~t.~·,: :' r.:_(:' ~~,J3 ~~r~.:.\.:'- '~j :··..:··fc.:..,·:·.·)rij;;..~;. ,: .....: ;.';...c:: :,:;::1,r~.()" .~t) ...·, .~ ... ~.J'; '":~ ;'t ...
 

We are now baclJ..:;P';\:tQj·j;pe~JBub~1d ,p~graDc·tllanks;,' tOc;;l)he~,good;offieeJi
 
of Dr. Porter and Dr. Craddock. '. .
 

.,' .. ;,: . 

•':.' :.:: 'r .!.: J ('0' ci' ,J ~-. \1­ .~~ j: )':0--:.: (: ;.,. ~/(L~ .:." ) 



mRID WHEAT.. -NORTH DAKOTA 
Ka.rl-LJ~kk~,.hd S. S. Maan .~~::~:.';_'~ 

~l;_::.;.ji)(Pr:~~t:ed:bY JK. L. LebSock)' ['" 'Ci;)"; 
,:.. ).. ~; •. ",~, ,f :'~:>i:".(~) 

The hybrid·:wh~..t'iprogram:'at North Dakota was initiated(1ni~uary, 
1964t with two,fullti.'tiine persOnnel, Karl Lucken and S. S. Maai'l.J'C,/lhis 

.... 't·,· I." (.:0', I • rr ~r '->r . 

report presentif' a: review of the various studies planned or..un4e-,r.'·DiaY. 

Breeding Program. Advanced lines from the hard red;::,~J1,ngri..nd 
durum wheat projects in the area and several foreign sprin8pwb@.~s are 
being converted to A and R line status using both the Kansa8:._4~JNe.. 
braska sourcesot. cyt0l>lasmic sterility and restoration. F~r most .. 
one or two backcl-osses chaV~Jbeen·;CQlllpleted~· Th.ese,::;lIhea~s~Wd.ll;(~e 
tested in the J~eld···this':'summer·)to,;:detiil1telyest&1bYUhtheirs;tatus 
as A and R 11ties'·)ina.'~to deteiitiiiEP,turtberc~the;·id·f'ects_Lot,.eny,1rQJment 
on the expression ot sterility and fertility. "",'..U.h;.';' 

Genetics and 9Y'!'0aenetics. Both the Kansas and Nebraska restorer 
sources are g1ving-t1ta~faet6r.1segTegat:L:01!l ..~J.:l~''')il Exceptions (partic.. 
)l1arly with,the Nebraska restorer) apparently represent cumulative 
:r$~t()t'8:t:ion: ~eri~iJ·riariar(jr.~re'O~sSl17enEfss';ori,~te,d0Jt1~~j,pf 
-cet;t~,±nl,restora~foii;,::ra:.ctors~., ThesE!' .are bew'g;!I:budied; ~n~~~)i:U ::l;:'c; 

:'.~.~':.:.J.. '.·~·~t. \:' :···.•. k.~._~ ".~;.~.' ... ·::::.,::··2:,} " '<"~' .. .-,' ,.' . " •• 

. . ,i, ~: --.::,~: ~~.~) J \} J?Jrj ·~C) I it ...: ;(~ iLl' :": /: ;:~~. ~.~',:.' 

The final cross of a monosomic analyl!Us to locate' the' .~~~)" .) 
somes carrying the fertility restoration factors of the !. tim0eeevi 
x Marqu.is3 line obtained from Kansas now is being grown in the greenhouse. 

~~:f.t~~r)·.}(.>.~':.;' ", ,\" <J :. " ::'~ ;i: 
.. • A C~inese Spring mo~o-;omic- 'set"bB.Vilig

•• 

1'. timopheev1 cytoplasm 1s 
. abput'bal.f ;cOirlpleted',(w:1'1ih'jthree"dosesof :~esE}~Spf;ing!.:;:1{~:~p-lan 

:to" cOJl1plet:~ ~,tli!e"~e:'f~;;~'ext:.:"".:_::~.,~t:~;':, .. "'.. ,,<~ ',,;:.;', ;,:',," .... :"':·~'::i:: "'::~.'.::.,C. • 

.::.' " •. ~'~'~-",,';': . '~'''-:'''~':1~~ ~." , ~ .• _ .... ,~ .. _: •.J..:.\\.. _. ,'. :.~" c, ;~~.' ~d.· ~:' ..' ·'(,i.l':l',:.::·,..
 

.. . For .his. Ph~~~:.!.tm\t~isi:p:t.obleDl;'iJObn: Er1ckso:nJ:·ilh$j~~:1~:;~,fr..;,,:::'.
 
, biochemicalbasi8' ot:'Gytop~sDii<! male ster1,;U;t~tl(';;y:)\;''':.:j)i',:, '<>:::.(.1; c.".
 

....._-- .,.~ .....".." ........ -, -..........._....... , ..­
···.~,.~,~~·~~f.r~..:~.r~:L~~ 'l'o"). :':'.: j·.f ··:.'.{::i.7·~,,:,~·~,,:~ "'~"{"'~/'J"> ""r. .• ~~",.- .• ,.~ . "0',' ... r:·r"" ", 

".cro~s."~O~15~~i~.",·Cl'O~S"pcJll~nat1o;,~.~~~t~:~~~~'~~4~i~ 
this Ji~st·, sUlIIIIIer ;.us1¥1g ~t ,:iJt\JSe.lk.1rk3•. 'A1thougl)r,:se~4 s~~";wa8,:cA\Jtte, <' 

good, 'in~erpre~Eiti«i::~:r t'lieJ:data":1s :diff'1cUl"t\:Oocause ,:..~t5~_ ~:e.lf,"'G;:\ 
fertilit'y;·'d::;, ,";:",, ". ,. "'.' ,,',.-, -~.; ;.. ,... ,f,[ ..... 'J·.",:U' " ...,.' 

,;]{t'.)l~j.~:L.,.r~:.:.., ,:\r...:,);.:~:.. L~tl ..(.:. ~)8;..<·;'~~:·:- .-..':~~:.~.~ ~"::'~~~':: ....I~ 

Simulated crossing blocks involving four or five varieties will 
be grown at several locations in the state this summer. 

:::::':"~ :)::'.:~:.: ~~...:~:;.::..;;;;~: ...;.f./::::L~;~L~~.:~~<..•. L~: '. £~'.~ ;.~ J~, .•...• '::l:'~ 

, '.' ...' Htbr14·::Vi$Or,,J"rA!:i:::efghtJ.variety dt~Uel ~c~oasjjW~;1;l beJ gY;'~by 
'.' .. :';Asron~!;:4a,'J;{ilo;1,,;l~1c.::Pablo Larrt!a'for:-)hrB';l.9ter,~si;.thestsJ~esea.rcb.


be taken but primary emphasis is on the milling and baking characteristics.
 

mailto:sprin8pwb@.~s
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J)f;a. ~;~:!J<';' 

North Dakota--A and R Lines 

A Lines* 

g~~y3 1>, " )::~(~.fh:';F;~q~~r~~~~y2"(,,'.U 

..,~~~li: ,,'.," "'it',.,. (~>; ;~*~'~~';'i:~~~";:'; '. 
';:\~Pemt:d;na5 ,';'~",:'!_';;'i'; ':C',.:,':,'. -- .. ' '" --.Pe,ufl;>,.i~~-:< ,:Y:(rf . ,,'J

Selkirk5
 
'Tbateher3;-" . ,'''';
 ," ~, 

<.....'" :::.~~: ••,~: •."o .... ,.<.~". -'. •• ." ":,I.a;kcita?::i ;';;~);: ,,~.', ','" 
.~: ,) :...:: ~ ':::;

, :'.WellsS,; ';;:;:,-<,,' ,L>" . ~ ... r .~: : 
; ~.. :_:.,.,." '.Yei .', ,,, '''::<:'-.>.~-f):j.-1: }){:r' .; . ';.-,;,.~ .. -.~.':} ··;·'.. r···~,,",,:Cf': ". :V' "'-. ­

*Th.s~WlineSrfliave~'Ifbtbeen;t~~~~d.'iP~t~.;K1~i~;1;Q',. ":",
 
::;1:TB;determi1'le:11fltbe-ir B,cterilttY0iif$j'~lt.~E]~e~ 1 ~fThe, r~ , ".'
 
'" :'; "exeept1ono isJSelk1rk iWhic,h:, SPl!le~~~S;;~§~9m!:~!e;L~,~~; .
 

fertility. ' h,.. :". ,U,i:"::-JJ2 \~~C<::L'.':
 

.. -,,'.-; 

"))\'Y!__ ,.i~;';': ~'<", i...;;~~; ~L::~:":!'c,;,~; ,';'tit\ ,i;'..?1~~~;I-1~Y'''C,j:/':,:2L,..::: '." 
" , ."', :,:;\ .,' .;."<-",,Ben,IU.c.;,J'aC~SCl>Jilr:arts'h·:fs;-,~9:·z:s..P1\:~n.~pr.,,:,: ' 

,- \ -, >,' "-".~ ","; :";.' ','~ t·4\):.i.'~/E:··{,:''';': '':,(,:.: ~J_:'j'~'::-J"': (.0(1.;(~i5;'<J EJf~f.T·.~o~L:t;:,~~~j· ';~' ..:': ';: :,.- ; ;.~~ 

1ma,Hyb.r-id 
1
tWh-e.,.&'t ~1hv.e.,tj;~tons.;. ;:to..l:Pa.,,t,.~;l. ~V.'.~. '~.'.~... '.'...~. ..t. ~ea.,1.' " ..p.'.r. '.. '..... ,J:':.f.1Y-,' ;~~~~,'.' rn., __

With incr~~ge-ett>;sbpP'}:i~a,:':tni ..~~t'1~~;lon P'1,r(~s*~~~~~),~~;r.;o~~~}
obtaining information on the degree of cross-pollination under field 

, " -~ , 
, '. ~ _J_ 

, ,: f"; 

, , 

Backcrossing Prosram 

condi~:!Ot1~~ ~):'i:J 5:, ") !I.,t ()j' 

)·;:....r•• ~.•.~. . ",~. .r'~";:.~~~·.~:.~;~~:~g.~E~;2 ~,:'~~:. >:;~·L.~" \',' .. ~'~;:. ':~" ,:.i_jt·;a(?.a.;)n~; .. ::. ';'~';:~:t ~>e::; . " , 
;~~;. 'TWenty-tll~L~t;;~-et:iles cand1iSe~eIltiq~~\,~r~;~1pV;o!y~-,Cl ill ... th;e .. 't?~ck-

crossing program for the production Qf;~~~"'«il~~r~;L~;,:$tpUD.,tlerpart,s!":":~"i 
majority, of :the lines underdevelopment contain the Triticum timopheevi 
cytopla:Sinf:' bolieve:r;1railfe~ :~.Jl±rieSjrfc~1(ainj,n-g(.ftli~ ,4!li;r:SI'Pvate, "an..~ 
Aegilops caudata cytoplas-niS '.rs;re als'O: be1ng':p~Q~\lceQ;· ,~,~~ ::se~~;t~ ,:J::~~:t) • 

The Kansas source o£ fertility restoration (T. timopheevi x
 
Me."iq\¥:t-s3l fil ~be:i:l1a;1_a;nltferred,::into ;:: ,:~ee
J:he:nt~'l~:r.r+et:f.~:Qt:'rM~~t~

sel~~tioliS'\;ffem ~EF1febrasm '5424~11p:o})1J;l~iCi>~ ~~7a~~r~;d'~/t'¢':)i~~~,:
 
good,( restora:.tion~f;])1~yj;liav~Ftbeen;t~rQ~A~~,tQ,~~gt\:~J:4i~~~~~:9.'ffi't~.,;;,
';,. 
lines. Further evaluat1cm of the restorer selections are being ,uia4e ' 
under greenhouse and field conditions. ", . - -, ... 

,.:~(.~~:~~' . ...: ... :":...."'.:~,;>'t ( ..·../-:·7~ .~ ~\ -~('.;.~ ~ ...t ··'(;"·/~~"·.J.~·;X .:··:t~;<;.L.j .";,:"'4~" ~:'.. ~" ...~ -. '., " 

~':~'~~.>"~'.,.:-" , .. ,~'::..,.:J~;: ;-.. :" ..:" _" .. ~. a~~_ .. :.,· f/:. _..- ~"" .., 
Evaluation of Nebraska Lot 1 and Lot 2 Restorer 

'C', __ Detailed £1e1d;:\observations were';JIl8;ded~~329,;pJ4;n~st,frqI{l;~t.1, and 
, 28,(plants· 'freIll':)oot ';2/-in .196~,;'Plantsdin;:Lot+2;;$v~r.~~~~'Clb.~:1nC:h jJh~~er, 

·:· .. ·"X4r.~';.,.> ~'." ;,~.:i; '..:/In -.}~':..;'. ~. -;, '';::; ~:~" ",', "._~::',,:". ",._) .....;,0'j . 
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~"~:l~' .' .' :" .:~' .~ ~,~ ", .;::"-... . a)'n~.J '~-':i ;~.~ c..r ""', ':' !: .. '~ :~; .'~, .. :, .) ~::~~. i;;9tH . ! ,a:' .#~ ~. ~.:.: '" ; 

one aitJ.Y·:earlfei~·· eigb-e'pef~'centr mdre seecFset ,(Uhbage4"heab):and" appox­
1mately 60 per cent tiiOr~: ;.eillers,f··15p1keljit&1a.hd:.;i5~Eids'·.per,;plant·:'than 
plants in Lot 1. 

All p~t:s'i~'b~~h;io~~;'~ib'i~~d eL~~~··f6~~~~f1Jii·:t6"ifiai':~tj 
however, four plants in Lot 2 and two plants in Lot l:dlfidt .~.Q',:':~.r,": 

reaction to stem rust while all other plants were'""t~~'~:~~9r~2, c9#~ed 
three dwarf plants (24 to 27 inches in he~~;iQ~~:.Wh~~~e,;s:~~:llLot· J.; Plei1ts 
were of normal height.	 .~ "_,,,'./. .. ' 

'-.. '..~'~.- .. '. .". ~ ,. . 

Visual estimates of per cent seed set agI:~~g.·<tui.~e,wel1wi~h actual 
seed set except for spikes with less than 70 per'c~1t'~f~rtUity!<1n Which 
case visual estimates were generally lower than,·a~~~,X ~"Ounts. nFert11ity 
ranged from 60 to 100 per cent for Lot 1 and 45~9.:~1()() ~er centllfor Lot 2. 
In Lot 1, 50 per cent of the plants had 100 pe~rr~~~~.}l:e~d set wllereas 
Lot 2 had only 18 per cent ~~.tb+l? c1.a~s•.;:; '·'·r,:~.~, ,:

'. ',,~, ..,). _'.".,•., ~ ,. r'i .... ' ," ~J ..".... 

,-;,!,-)c:,~, i' ~~"';-, •. 

Scree~!S&Cfor1o~ner.0Ferti1i~iyJtestQ.t~t~ :~ 
..	 -" ,> .. ,. ',.. ~ _.J .... __,. '." .'. .t. <' 

o .... :_~ ~ q ., ,; .-;:.;.~ ~:, .,.,:;:~ .~. ¥q'it.~ B' 

Thirty-three Sando wheat seie~~~pris,:,: con~\I1~n$:,wEi ticUlll t1J!10eevi 
in their parentage were test cr~s.s~~:J~o.'~~9nf~~+~~s~r~leplants. The'1 hybrids are presently $t~~!1". ~ll' ~~e ~~~td.!I!'~~::r~sults w;l.ll not 
be available until late sp~·~n~~.:! .:'. ;;' j '/; • .!" :'1 . ~{ " 

{.--l ~ ,,"-/~-.~<.;'~ t';: 'i'"	 ~~ 

Cross Polli~t;i6ri st~~ .. ·;,~ :.:: ',. ,,-, ",;::;;,,!" /' ":':. 

:~.,":[.f_,(,!" .• l"', '~_~- ";"~"",'''-'''-'"'''''l;:'' ,','I . 

Approximately 24 per cent seed set wa8~,8~~tpe~ ~~et..:'t~e~~;, C?tl~ .. 
dit10ns in 1964 using a male ISterlle, "W,h,ea,,~,',',';,~,i~n,;~,I,i, ,~1p,.'~2,{~",~~,~ri l~um~' ­
pheevi cytoplasm. Wheat strains c~!1~..~~~r ~~.M~P·E)RJ·., ' 1i'a, ~l!i9 ',. sm 
produced seed set ranging from four to seven p,e,~,,:.~e~t.·· 114$ , . g -a.a'ti 'B'~ of 
the pollinator parents coincided with the ~.)~.~~eVi ster.~le whereas 
the !!. ~ male sterile lines' flowered f'r~\.eyep to four,teen day8 
later than the pollinator.	 .'" . '" 

.• -,.; 1_" '"' __!. 

" ..,"! l~_ T ".: ~"'S;"~, .. , .' '~' " 
r: "r.", :.:~ (~~~;:~~~":~:~':~">' '0-'f>	 •~:_"'-.. ,,', 

Present and. Future PltUlwl:.:n:;>'l .... " 
~:P'i\:j~· ..;" ,~,;,)-,~,:, ..~<,:"~~.:.:.t_ ·T~-~-'~:,.f .nJ:·ro~;I )( j'i 

Studies to compare the inheritance-~;ot;r~~tor:e?:Jffactorsof II 
Nebraska 542437 unde~ .~e~house~d. field;:condi't1ons usitia 
both seed set and pOHen".gtairiabi~1ty; as' a>bUi.8: for :, 

classification. . "(~~:;t,·:.i,J·~~:;~,~ .~. '~. ,J.,o'.:; ':~;.:,/;, ~ :: 

2.	 Extended studies on the amount of cross pol11~tton involV1ng 
different climatic cdncfi:lt'fbilS,'.:rr,?') d' "",~.: .:~ ,:[,/:';; 

<fr'",\;:,	 ~.~~. (~{r'\l ~.f'-:·.':,~(: )::' 'i ~t·:?:.:~-, 4 

3- Studies ot the influence of the d1fflren't .cytop1al.sms, iot !!~,. ,'. 
ovata, ~. caudate. and 1. tiD1OPl1~C!Vt>bn:lch8racters of ecbnomic 
importance ( in male-sterile lines of s1m13i4r igenotypes) ;' 

f' ::: .:"~.~t\.] .. : :",rr~:~' : ~ ~~ 
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4. As a possible means of iden'ti:t'y1ng promising hybrid combinations 
., ;.: '·~··:F' at ,a ~imum.:,~~~",~, ffi31tY,~ W';~J;ki %~a..~,,:Pft;~~l z:e~t;ipJlsb:iJ): 

::-'between'.:Jlat~ofts,'dJ:t;;tlle.;~~g,;,J~.t!d:~l:~g~~t~.p~§1",;,t:~,,:' "'.'" 

.'.f. 

" 
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HYBRID WHEAT--SOUTH DAKOTA 

D. G. Wells, 

~~elds ,~of:t~~: Fl hyb;i,4i i'~"Js(!:v~n~;Y"9I;L,~,.~r,~~s,,~~..~;:e ,be~ng, determined 
in sprin~. w~eat .iI). fie].d, a~d:. ;gr~:.n:qo¥~~\A~ti. ~h~~dt~};~ave.. not '1:>~en . f'll~ly 
analyzed. Parents of some of the obv1.ously better' hybrids,' however, , 
were P~bina"Sp1nkcota, 1153-661,,9113654, Lathrop,;.~938, CII3296, 
ND264, II;~':'733, and some SouthDakota~s~iectionS';;;':·~:t$:s't 'of: this kind 
in winter.wheat was seriously damaged by barley yellow d~l'f., Another 
test in winter wheat is being made. ., 

; .-: , :... . 

In winter wheat, no clear distinctions were obse~ed between the 
survivai'9f .:parents and their Fl hybrids at Brookings wh~r,e·.St1rvival was 
almost perfect and Watertovn where" killing was almost complete• 

.'. ,":.':' • t '....1".• ,.,. '.:: -:' ", _.' ' ,:' .:. :;;:' ." <'~ ',; ._.,.,.~ _,' • ':.' ,',: :0 _, "":.: .. _ • " 

. ,A flp3.cings s,tildy' in spri~·.whea;t·was'madeu$ing'the .cro~sL~e x 
II5Q..17. 'Spacings were lit'2nd. 6",~it,t-\:x' 12','; 3" X:,6~, "adel 3" x.12"" 
for hills arid rows respectively. " AtlalyS1s o:t'the:~ta' is not comple1:;e. 

. ,,:,.,... ,' ',:' " '>..-$ <:~ ~:',' -. .~,:::' ::~ 

,Tratl~f~r thro~bac;kcr()ss+ng of tw,o +~storer factors to Ne:bre.d is 
being made on a;' background ot genes't()r'~prihg grOWthh8.bit. ·111e 'donor 
parent had spring habit genes from Marquis and Leei" 'Eleven seeds of, 
FlBCl prod'Uce~; 11 p~~tf:il in, the greenhouse from September 4 seeding. 
AlJ.headed:without;'verna1iza;&ibri'but-,·tw~..of them were too late for 
crossing•. ,H~a4ing9,f tq.~, backcross plants corresponded With that of 
vernalized Nebr~d~' :~~g, heads on 7 of the 9 plants studied produced 
no seed'.'; The, other,;;twb·,pl.ants -yielded l~ apd 6610 s,eed sets from self­
ing corresponding with an expectancY:'Q:t:,~~ fert,~~e:,plant in 4. Spring 

.babit-'genes" in Lee:·are strong.· In-..:the"F2 of.Lee',x:Nebred,'s,11_39..,plants 
headed in the greenhouse a+~ho~¢l tw.9,.w~r,e late~ .... +no FlBel in ~. ~,rlier 
.greenhouse crop of N!>2 x Lee;'ij: rati:R;"Q~" 6:5:6Wa~Jobtained' for.spr~g, 
intermediate" . and wi!l~~r typeplap.ts -.~~out vei'na~ization. Not having, 
to vernalize Be progenies may save tIme'in some p~ograms when a· sprilig 
wheat donor can be used and a continuing supply of the vernalized 
recurrent winter wheat parent is maintained• 

.­
The fertility of the ~,sas. :R lines was 92~ over 9 bagged heads 

from September 4 seedings 1i1the greenhouse. '.' The: fertili'ty'of the 
Neb~aska R line was., 84~ over 5 bagged heac1s .\Ulder similar conditions. 
The diff.et"enc~ may not be significant. . c~· :", , 

. -...~. '" 

The fertility of the Fl[ of R line x ~iety was mucb high~r'~: ' 
numerous crosses in spring wheat ,'than in winter wheat in the greenhouse. 
The Kansas R line parent was used in each instance. . 

\ , ".
Ten crosses onto A lines' in winter Wheat are being attempted<to. 

obtain enough seed for ba.rd1n~ss tests at two locations in the ,'field•. 
, . "1 {f.! 
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In the winter wheat field nursery, Lancer heads were tweezer emas­
culated at Brookings in two differel1t rows and allowed to be open­
pollinated. 

Distance to pollinator No.. heads Total florets Seed set 

2 ft.
 
4 ft.
 

Winter Wheat 



II 
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PROGRESS OF HIBRID 'WHEAT RESFARCH IN TEXAS 

K. ·l£'::~r.terl O.IG•.,Merkle;~t;·~:" Atkins, 
_0, ':. :::"'..L':,n: ':·~M.;'·ldiird~l& Kel'i1li~ !#br':" '>:\Z:J;(3 

. . i!1J: "!~) :L ~,'~_:'- ~., ,':,) tl 
t',' t. tl:)\; .;~d ..tri.st;"J" r~.>=::::~J?::'1 

,: Hybrid wheat ~~se8rchbk~;~~&n conduc~ed for several 'yearg\W:ihi~:! 
(.;". ~ f .. , (. , ' ..~ 0( ," ~ ... ':-- ..... t'", ; f' 

~. eaudata and~. ova~ tlP~"~t~riles. ~pnopheevi type steril~~,;~r,~ 
inclUded In ~~l~~~~i~W~a.~~~'t..~t two yee,rs. Seed set studies:.~~.'~' 
been given the primarY effort,' 'out researclt on vigor of sterile .li#,~@ 
and ,pollen-r~~~p~~iqfl.;.,M-sb~,(~pnduc~ed q~ initiated duriJ:1g 194~:.~~~~· 
1964:." ".., -\ ,-~"" ··~t~·.~ ("';~:~ I! . . .tt:: ~";;' 

~. ''':'~~. '" (';? T i tl' is ; 
.J. 

ISeed Set Studies: 
;" . 

.11 •.•.•.•.•.•. , .... 

Seed set on male-sterile wheat, 1961-W64.. has ranged frOIil);:~:§~ 
percent depending on type of sterile.. location and pollinator. 'f:l~~;,~:;.~ 
set on caudata and ovata type st.eriles (sDll\;n crossing blocks in"~p~b~ 
west Texas, 1962 and 1963) varied from 3 tqf 18 percent. Seed set··:en'.!)~: 
male-steriles in small 4-row nursery plotslPf 45 different pollf~~t~~: 
averaged 9.. 30 and 31 percent. for ovata, ca).ldata and t1moPheev1':~"~~;'; 
respectively.. at College Station in 1964. lSeed set on timoPheevt-:~~~: 
steriles grown in plots of Supremo and Den1:;pn was 60 percent• ..~t~~.: 
Aegilops, timopheevi and AgroR8on derivat:lrwes also appeared to '~~:;':>~;,; 
relatively good poUinators. \Thesepoll~itors also gave some Of. ~tt,,:~ 
higher seed set on o'Y8!ta and caudata type ~;teriles. MeasuremeAt:s:;>?"~::'. 
indicated. the different pollinators ditter~~ considerably in lerl~:~:B't.:; 
anthers. Whether or not larger anthers alQP indicate more pollen~:.-;"':,~;;; 
produced is not known. 0' ;"., ".,e.I 

,'- -"..,: '''', 

Seed set on MS Bison (timoPheevi) at Bushlan~~.. ,!,~ere ,~i~8~~~,,~p.e 
World Wheat Collection were used as pollinators.. wiif"27 ana 1j;() per'cfeht, 
respectively, and 49 percent on MS "!J,.cpi~ p*"nits placed in a firel~.P~r
Wich1ta.".1.;...,. ..':., ..,l!" .1.' ...,'." ,.n 

Hybrid Vigor: 

Forage production of sterile hybrids involving essentially MS Tascosa 
:having either ovata or caudata cytopJ,asm and the pollen parents Crockett .. 
Knox, C.I. 13523, Concho and a composite of the World Wheat Collection 
was measured in a clipping test at CoUege Station in 1964. Only (MS 
Crockett x Tascosa2) x W.W.C produced significantly more torage than 
either parent while the forage yield of the other hybrids were equal to 
or less tban that of the mean of the parents. MB Tascosa5 produced ~O~ 
less forage than fertile ~scosa. 
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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. timop~eevi 
x Marquis3 restorer obtained from Kansas appeared to be quite fertile 
in the greenhouse and F1 ' s of crosses of these with Warrior and C. I. 
13285 were also highly rertile in the ~enhouse. Fl plants of the 
cross of Lot 1 x 1:. timopheevi x Marquis 3 were highly fertile and the 
anthers were plumper than those of either parent. It is believed that 
selected lines from this cross may haye 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, f!1!J.ve different 
expressions of fertility in the greenhouse 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 aliticipated in fall of 1965 and proposed studies: 

One to two bushels of MS BisonlO, 2 to 3 pounds of MS Wichita4, 1 
to 3 pounds of MS Lee5 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 
species crosses With male-sterile Wheat is planned Within the limits of 
available funds and personnel. 

A Lines 
Ks T. timopheeV1A x B1son9 

Ii x Conch03 
" x Imp. Triumph3 
II x Tascosa3 
" x Wichita3 
l' x Knox3
 
" x Kaw3
 
" x C. I. 136843
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amID WBEA~ WORK IN WASHINGTON 

R. E. Allan '~d O.A. Vogel . "", .' 

1. The pe~f'o~ce, 01':iJ(~1 hybrids waji"eompa;r~ ,:to~tl1e:ir':'::' ' 
parents and the vari~ty''GalHes'dUrihg the 1964 crop year. TlJ,ts·',.'·' ,'/ 
nursery was sown at a seed1ng·;ra~~;:.comparable to 25 pbund&: pel"' ,acre," ,;;, " 
in rod-:row plots subJect~d .tC?:1tlm~1.um,and high fertilitY'level~.: ,The,i.; 
trial consisted of a late':bc'tobe1' ;'~eed1ng made under unfavorable soil 
moisture conditions. For the most part, medium to poor stands were 

~~c:~:~SjI; ~n::t:ilf.~~l~;~~~~~~~:u::~f~;~~o t~i::e~:~:~t , 
averaging 14 to 81~ heaVier. All hybrids exceeded the stands of 
Gaines and averaged 3 to 74~ heavier. 

1 :~... • ,i , ~. :. ~ ~ <:::: 

",' ,<' ,~. ~J.,hybri<h} ,pr~uced grain yields superior to ,Gaines. " 
" When'hel:di Qf"tb,e t~rtiliflec1';&hd nbnfert:Ll!fzed(~:ntcmS'""ere,lcotnb:lned, 

,'h~ri«g:.e~~ei'lf~d?'ti1~~toaities~Y~eld{bY:3 te 5O~J4:,of'j:',the btbr.1ds \exceeded 
the' 4y1eldLiOfi:1M1ttes ;:'byc:~,:to"" 5O%~; :, ;,;Tl1e ~'iIveX'agey1eld;<Of':,Qa11'1es ~:"waac . ',',' ' 
about 64 bushels at both levels of :f'ertility~::",!:Most;0f'"the:bYbrids;:'a180 
exceeded the yie1d.of the~r better yielding parent. In 5 of the hybri~ 

the increase in yielc1"'was) t:t".iILJi..:__}~O 74~ greater. Much of the:~-1ncr_'e 
in yield of the hybrids over Gaines' or the better parent could·bi.··~~~"-~:" 
attributed to heavier stan<1s;';anajtir to more tillers pet,.plo.t.,:c'"iNeverthe­
less, in several instances after:d.1fferences in stand or tillerdn\Ul1ber .' 
were taken into account, rcons1derable (20 to 45%) yield increa8:~;ove:r; 
the better parent ...... s ",not~..:J;.:·,:' c, .L 'j" , !,'JI"'" 'lilt ... " .. ~'. ~. 1'"1 

. .: \ .:' tf r-:" ~ ." ~":... :.~ ~" 

3. Llke~: yleld~,,~-etn.w,weights were generally greater for the 
hybrids than for the parents or Gaines. Furthe1'lJlore, the, increase in 
straw weight otthe' hjbtlds" overtbe<-' pal·.eti\s:Ol' ,Gaines ·wa$"gr.ea~er :than 
the corresponding increase observed in grain yield. Of' the 11 hybrids 
studied in~~nS~~+Y:k ~L&bz.:i~ were:from 11 to ~ taller t~:Gait1es, 
Whereas only a were~; cbmpa~bieltd';:Ga1liei;;- tn:r l1e:1ightI'ilEtha~::iJ; Hybrids taller 
than Gaines may be at a disadvantage under conditions conducive to 
lodging. 

" :, .- . :.~~ . 

if.: ';'! ,; ,_r;4,~ ~_.<~,~~~!!',~1~1: :~~~t. ,~~iJ#lt~, ,!ere, fO~d, to be lower than the' '
 
.~h:$:gb~:,_,~%.rt' . 'bu'tmost,' :t'e:.s,t~:we'fghtif;'ot;~hy1)Mas! ek'~eedet1":br-:trer-e:'equal '
 
'. tc)},1h~~ ~~;; t;.,:~ 0'~;j':': ",;:;':::_';~:S;_'), j():~; '~: ~i.~ !:;,,:: :~~'J ,~~~,:~;,; ;~;;:';;c';;' ::,":' :<l';?'~ :·c::~~~,~:':." 

,; 0' ,,:' >'5-:';'~'(Dit:a 'b1>~ln~-> h icrdjit1.~i:1tf&tiBrit~: ,seoured;;,tr'omd~j P.i: ' 
:c:l:oss1H~"biodiS ·':t.hV61\rlitf il.rn'&Sf,'" selecitl~n(lm.,·: *r~f.eet) i,Nlit' \the 'world- ' 
wheat-bulk colle<:tion serv:lng as pol1enl:"but~in~l\-!.;~gheev.lcy.top-l.alilD1c 

,st~~:1;le (coJDDlOnwheat background) served as temale plants. Seed set 
"., '()'b~~1h~¢lJ;~e~p:'W~ 36";:',\31i:~ ]~'!t.or ,\tbe (jal:n.s,~/~tea;,,· and 'Selection 

,. ,1()~);1~¢Jdt~~'~~~~.e:'t.iV,~lY:' 'Y':M:! yi~ld- ott cytO'p'J.:as'~ ater1'le ·plartts.<pol- ., 
, ~: J!;i18.;t,~a ~t,~t¥.; .wo~(f ~#' 'c,~Ile"cti~n :wa&: a15M tl:.3' ;l.?ullhels>per<Bere,,::,:;. ",' 
""Y1e~d8 ·'cSti."byt'8:plaiDiid"~~,te,t!1.~;,pJlthtis-PoJ]r:l.rlAtte<l~ tsyY Gatnes,V'Marfedj ;and," ' 

SelectionlOlvere estimated at 38.6, 45.7, and 9.2 bushEfl2a;,;per.acre,. 
respe<:tively. 



Development of..A Lines andR Lines in Washington 

A Lines R Lines 

~. ',v.: .. ! " ;:~ 

:, ", ~ ",!''-I ~ ...1.~ ',;:;.. ~.)'rr ;:I,t'/:['li: /< ~ r 

, ."C:. ( .Rll3R:tP i\'·l~'P,,~CH.,~.~~G ':':" 
:'t ' ~ :. ~ " ..," .:i.; <:.~ " ;;;,~) -.:-,:, . ".r: ;Y, ,'.. ;~' "e"'_ ••A, ..:~:>~; ~: v.;',::.>.: J":'~.~ :"; 

t. W. Briggle 
~~~;;. :., _:....:~.:'.. ',j.~. :":'<:~ J. " ""'~"""j". ;"'<' .. ~' ',' -:"1 \~ ··t':1t~:_~.'- ·.. ,..i'~ ....,,,,: "',::" ,- ,') .,,:. 

'~d;'t:e s;=:tt;~:::\~~~tf:~~~:~~tbi9~~~~~r£l~~~fe.i~f~)
 
were chosen as parents for production of whea.t hybrids. Each;::Of'·;the4 
is cbnSj;dere(i'ja.~b.igb,~y~~;l,.4~J"{~p'ie~*:..H1 ;~~~1;~:r~~c(9f i~MPta.~;l.on. Each 

'Cl'Oss(,spring x,sPlJ:t.t;lg.~~d;l{1.nteA~:w1p.~~li.b~~,r..~:~~:qt;s,:f:a~:.'~rP~~~~a;1;~pn 
. >, "'·,of·the' ,twow.t~e.a~ diffe.~eJ1~;~he~t,~.:i.....<,.. ,- ,'" ,;'... ., 

~r""'_"'''«''''''_'~'_''''''''_'''' _<'. ',.' '.. .0' ',".> ",,,,~ _',,"." ,.: .. _:" 

'" ' - '''''- , ::~J".;::;.::~~'t·· n..-~ L, .r>·~ ;~~"fE-: ~·l~·j;':.<;·;':3. :·X::.: ';' ;': }">'.'< '~t ::,; ,_. '..., 1 , "_0, : 

:. ( ;~,; '·Beed,:x" G$ln~a:;:f1,,'R~:e4) ,,Mld ':P~~D:~~ .1?;t;~nt!J,weJ;~t~~:· f.~,:a::"c~P~f~:rtPlot 
~. experi.mentat:AbercleM~:l~9 .. :l~. ~9q3;~\, ,.~h }>lp~,; },~;R~~0~t,~~, ,~,~~~:, 

consistedpf3.;':;t'oQ}'S ~;. !3 ;(~e~:t ·J.9~g·.:~, .~,ic:.ell~~~~~:~tCf9:t;i: ~r~~·l·0t:c}1t~J~i,.~e 
;row ~s, harv;~ste4':fO:r1:: y1.~d;;8iS:: :W:~J.:;L·;~~ ..P~~~,~~d ,f,9F;~~pm.pPpe~t §~t·y.l;eld 
determ1nat1o.ne.,, . '.' ,> ' •• ;',: ,:/':,; ". " ••," ... '., • '. 

,., '", , .. « 
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<:~e '2~f'odt'(~ei,'ot!'jth~ pl()tbatves~e.d··was'b¢~er~a::"DY·Oiie:pUent::1D.2 . 
"'reps~'and 'bYlt~e;·~ther·'p&rei1t·'1n· 2·:,~eps~·"Ea~h~:'of·'~e':3"~trles·C·Fiand 

. '.:the2 :parerits}tra~ planted at5 different ra~es,..;rangtn.$=from·'33.seeds 
'.per'fobt to.aliout 4~;~ee4s·perfoo1? .: ... 1.:" ". CU': ;;. i..• ':' :.:.' . 

. '>~'. ", ......-~: ....) }.),:.. ,.... ·,1 . '''J;.:'';.:~.''.' '-v '.,~ ..LC;" 

The same d~si~wa~ use~ for t~e spring wheat eJtl)eriment with Henry 
x Lemhi 53 Fl' :Henry, Land LemhiC~'·;3.· ;.: .' ''':-.':,' "; 

.:~ "'>The ;'two :~~er1m~n1's.f'were repeated'r1n"1:96~j·: The6nlYi cha.nge:',10­
. 'vo~:ved·:"add:H~ion ~ of:anF' ':'entry'iri ee.Ch~· . lri'-i965; F:': p6pjiJ.at16ns i·wili .
 

be included also. .:~ : ::', c'),: .,' ;:,,;;,.::~.,;<::.:')"." ..~. 

. ..... ;.J1:h' ~e w1nterwheat;'exper!meilt 'the F< Yielaed33.~:::m6reth&n the 
. .'f-higher ~reh.t· :ln~1963?~and.:i·28·~'~rii6f'tf;thal tl1e.\hlgherparentl1n',1964'.' 
. The F2 produced less grain than anyLother)'entry in rl964•. ,.~,,-:: . 

In the spring w¥at.eJ(pe.~~~~t~lle!'l~~!d~~.. 19~5 and 19.2% 
more than the higher·'parentilF;·1963·and'·:1964/·:::respectively. The F2, 
grown only in 1964, was midway in yield between the two parents. 

~ r ... ':. ~ .".' . 

All yield data reported are based on m,eans over all 5 rates of 
.• P~~1ng~; The: ~l. popU1t\tion~'i:Jb6wev~r{':sh6wed:' sul1!r10rity~. over' the 
parents at. each'rate~ . - :. '.:!' :)':. '.' :.C; ..•. .'.:2 . . '.:'" '. ..' .' 

.... ·:·.C~;}.'· .~ •.. j... I:·.'. ·c •. .<: :."," ···;T J'I;·· 

. ;~' .. ' :.'~ . : ;~i~:·'·· 

'. ' :" f EXpertmentsUn(lerWaY' at Puraue<un:t",ersity< .:-:': ]., '.' 
'.. :-- .. ,....: .:~~{:.(..:.. .. : .. , .... ;...:: ..~.:-.... ,~J::..~: ;: ..~':':.': ..;'.-.~ .. ,~:.: .•,.:~.>~ ::,-' ~."';"':";:'~".',"::. _.: .... ,.: 

. ,,:.:. Heterosls 'aiio:':-geneactioll ar&·be·ingstudied"·bY~·Mr:. S:~ ;Fons~ea, 
Under the direction of Dr. F. L. Patterson. An experiment'i'involving" . 
a 1-parent diallel cross was grown 10 1963. Hill plots at 3 rates 

. . :,':. ('3'j~; ~ ~i-:'9 plantsy~~. 'l ~e~li~~t1Gns':we~e:::u8ed.·L~perforntaiice·.of'~l' s 
. ','ranged'from 24% less/to 72~)nWre:than~'theh1ghest:r~ent.:·..: ,':: ., 

;",.'.: .' ·.·~h':;seeona d1a:llel:C~Cli;'s;:;;;"~:~:": :J:B1~z:::r,~dni-~F~¥.~L;"Patt~~on 
used single 6-foot long rows (Without borders) replicated 3 ttmes·tO\'3 
tes~ F1 's .~~" ~r.E!nts., ' <>x:e.ra~~, that ot 15 seeds per ~O?t,. ,was used. 
Fl'S produced:-"f'i'oln 31~ ·lee'&" t'(Y·1 :51'/J iOOre'!n' t'htsT series~: ,thB.n: the·higher 

'yielding parent> '·In·no caser'howeve.',;;was,:the F!'Yield:much';gr._1ierr . 

'. than' tha't! of the best'parent 'Ul the·ent'ire 'experiment.".; .·'.:;L~~-:.<..; 
j '. .. \',0.; .... :, • . ' ~, 

." ~ . 

Bitzer and Patterson tested crosses of 11 soft red Winter;' var1et,ies 
with the common parent I<i1ox 62. Plots used were identical with the 

.experimen~ Just' "a:escrIbedr' -riPl' ;Yields~::va.ri:edi ::f'romj'l,%' belo!t'the 'better 
~ent: t'O'·.l~~above'.·"· .?.;,.,;:: .. ,.:" .... >":..... '" '/':'" . .•.. J;,}"., 

. ;' ,.' ';: . ~: :·i·..>~ .: .:, .-':.",~ ~:.:;~.::,J.' i·.">L;·.:'·f ,'~.:i"~.,.~; .1·.< :.:'-" .:L·';::":."y 

Bitzer and Patterson conducted an expei.iineation .w1nd,pollinat1on 
of Wheat. Pollinators were grown in large blocks (310 ft x 140 ft) With 
the'·:femS.'le ~~1et:ies[ 1~i-Jc 3~,1I00t.·rOW${ in::.th.e·tcente:r.;~or; the.: bloek,,'3 feet 
from. the:'pol1.1nator;:';'P6'llen:rsupp'ly:Was:assumed·uottorbe:..a ·11ird:.,.ing:r·· 
factorl.'Spike'S'!·()n"'th~ femaie-·,·var1et1.ies:;were:·,bandJ .emasculatedyand. left 
.exposeo:. .Concur.rent· heading dates prC?vedf to;' be very CI'1tleal, '; ~1ay 

, :f.:. ).. i . ; ... , .;rij' ,'.... :',; ~.~f.,'.,.".,:, .,'. -~. : ..•~ ; . . '. ,. . I .. '. f.: :.~~,... ~ . '~-j': ~,» '.,. ~ ..; .. 
'.... • ... t'·... 
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Of. the.f~§t*e"tr~sw."t~~·AJ;'l.,;~dU9~d:~~~gvE;l.~.R of"~·~~~~HUs\~.,,yhich:.wquf.~.,:be 
cr;J.tiC~1;c,:l,ngQt,!1m~r~~li~e~4:,.:l>,r04l:1qtj;01'l.i: rS~~4~~t',;AAge;d~r91,li 39 t to :,9.+i . 
wl1en·· fema:J;tjI,. ~p~lte.~ .,:~e,r, i?~~cu*l!;t;;~d()~ .th~ t~~::liM;t; j~~~f.:i.~~t, .llollen ,was 
shed by the pollinator. Emasculati(;lD~uia4~i"late.rc>il1relEition:tOthe:time 
of first pollen .production resulted in genetaiiY-iower s'eed set.·" . 

....... " .	 "':';'~<. Lr:,',:-..",," ,,'".{./ ~t. :,.'1, ,:.:;:;:-·~.;~t ~~t:~7 .. '.:.: , .: .~~ 

Elcperiment at the Uni;V'er~:l,tY', <;)f.IllinQis'· " 
',,, '" ."",'.'..•.. ;,., . ",,,. . ".,.....~ .-'~., -", ':. ,- . ;. . '. . .. .	 . , 

.. ;.:tJ:1 aj:Q...r~Plic~#t;l h+l~,)~xp'~r~Ille~~"E1~ TJ~l:>.~~T.,,~ .•~(),.:)Weib~+ ,t~~ted i6 
Win1'erl1e!~~cc~o.sses 1Py.l?lv;Lng T;~~e~ts',;:c:JXteldl; ;,91' ,F,i .~ :,v~~ed:from Ai 
less to 31% more than yield of the higher parent . 

. . ' . More de:t,a~~ed i!1fg~~iC?n Qna~"J.~:t!~§~x~p~;~qlen.11~;:i~ illcluded in the 
Proceed;i,ng~ of· ~he ..~s.;te;p ,S9;e~)WQ~~;tWp:rlt~rs,r:gonf~:r«;,nc:¢,,¥hich ~s h~ld at 
Wooster, Ohio" OCtQb~r 22\~d:?3119(54 ...".' i:,' . 

•• ; J ~. ; • " ; I ," '" • 1 • <. 1" 

.~ ", .'
 

~:~: : i
 imP0~!l',:~QM;~ SPRING,:"WHEAT CONFER_CE, '., 

K.'L. Lebsock 
,,':' ";:, .i,i·);;;:;;'} : '.. .•. ..::.:j , 

,Nin~· st~t'?s. ~~~;r:tS~;t9,~kSP:t:*\1g_;~e~~c!!l~~9p..1)10wev~.Jt;~- .nd~urum 
variety improvement and production are major ente~pr~~es,in'QnlY.tour .. 
About 1,* million acres of HRS and durum were harve~ted 'in Minnesota.,'" 
Montana, North Dakota and South Dakota in each of the years, 1963 and 1964. 
Whe~t researchers in(,1ib~~;.o:!ftler;;,5. S:tat~~h,~,e.act~v~r. in,,£~nference affairs 
and. dores~arch in proportion to importance of the crop. Close ties with 
sdentis~,s{i~:iCan~da.~ianQ.;.k1!!~~CO,'g;,~at!y l.?;r;"oad~n.::~ppr9a,9h~s.towarq. spring 

,.w~~at,'1mprovement. _.'rX:1 I":'; .~,.'	 <"~" :'~ -,"<.;",_.".l..'r:" 

~~c'::: ~,;~ _. ," -, ·.i O::f-i/,~_. :~.C.~~{ ~>'~~'~'" ,'", :"/l ::"'[. ~ • . '". :_,.:" '.'" '~£!'<"': "',t 

.Federali!!nd' S:te.te .ae,ientlsts:·,~!! .@~I,1.;~~);)O~>~pp~i.ed, and:ba..si?,~)r;esearch 

to malte production ~f; sp"~ng Whea;tpp~o;f'.~.~.~b:+~~ ,:aY1?~i<; :Whea.,~::,~~v:e~ptnlmt 
receiv~s .some emphasis at most stations. North Dakota Msa vigorUs hybrid 

,,;'wheat spring. wheat program~<All·lDllJo:r!s~~i.~s:~+~wo.~Jg,~g,wi:tJ:?:'dwarfism
 
genes.:.'. ::. '. I' .. ,.,'. .: .'; • • ..,., :.:i; :.' ;J',"( ':; .' .;,;, ..' •
 .' .	 .' . 

• ,; ..,~}:t: "'",' ., ';C'::~i :.~:. :. ( '-~:"". J,: :;~.,. f. ~~~1'.B(.z>.. efi<_" ..J'. .••,,~ __..:.-.<.' :::_~ ..." .~_, f _ •• 

..r.eaf,and:i$tem.:'rust:H~ont:-~nu~~ A§; .ao:r:rp~bl~s·,.,~-!Specji.'ally in the: 
easte-rnq~ectton of' the:spting,;wh¢a.t·;/Wegion,,,:and: tn.vestigators·se~rQh; 90n­
tinually for new s.ources.: 0:t,re$1s.tan.~e;to );l§!J;)r~dj,into pew, varieties. ~;' Be­
searches into diseases/3uch as root rot, blackp01ni, Scab, alid,the smuts 

. ,are'more'limited. ,f ';";". ,..::".,.;. 

The .maJor·:f.'ns~ct ;~~, .ot·:Bas.,~~,~,~; ~p~ l"h~~~::;·:~.~~. s~wj'a.Y~ ..;~eCrops 
Research and Entomology Research Divisions, U.S ..D!A.cQQpere.tewi:th'" :' 
Montana and North Dakota AgricultlU'al Elcperiment 'Stations' in the d~veiop-
ment' of resis.'tahtvareteties',>:Ti"'· ':,.., .;;',,'j'" .; '. 

Matntaining.: high m1.J:ltrig':·~d·,~aki~g::\~~l:.iti,f~:·~.·~j9f·9~j;~ctive-. 
Only under unuaual·circums,tances is:; q~UtYi." ~9JP.pr~EI~q,· ,'fpr ,,~ny: otb,e:r. 
characterj'stic ~:. ,State and Federal.!,:r~~eareb,er.c9Qpe~~t.~{wit11 it1d,t,lS~>;t'Y in 
final evaluation. ofpoterttial varj~¢ti~,s.';A:l9D.g:wit:Q,~alyses 9~. 1>reeg,er 's 
lines, cereal chemists are investigating the properties of starch, protein, 
and lipid components of BBS and durum wheat. Cereal chemists have cooper­
ated in genetic studies of quality in BRa and durum. 
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Results reported by workers using the above sources of pollen 
restorati.on suggest that these restorers may not be completely adequate 
under all environments and that more information is needed concerning their 
inheritance • Fortunately, restorat!on factors have been found in other 
varieties and a search is being made for additional sources. Studies 
initiated concerning allelism, monosomic analysis 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 remain, 
it appears that adequate restoration lines can be developed even if factors 
for restoration itl lines now available prove to be inadequate. 

Results of at least 12 recently conducted experiments concerning 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 a.s the primary obstacle to commercial production of high yielding 
wheat hybrids. Seed set obtained on male-sterile wheat, as reported by a 
number of workers, ranged from about 20 to 70 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 as well as anticipated hig~~i<y:t¢ids make it necessary that even 
greater attention be given quality characteristics of hybrids than in pure 
line varieites. 

,'It wasO'Qvious aso\tr ,discussions, closed ~hat ;we ,had only scratched 
the surface. 'Many;question~,.tP'll\~nt.ion only one; "Wil.1,'J.oosel:1,~U:'t'all:d 
ergot be more serious in 'mai~~i,ning;:~teri~eiinesa:ncrproduc.~nghyb:t'j,li. 
seed than in pure line breeding?", are ~tiii to be .answered. 'The aftswers 
will come frooLqasic studies.j:.g 'W~iqh ~e as .pu,blic I'esearc.b work~r~ can 
and'mustinake our ,greatest contri:t>u~ion...;'· '.~" 

Progress made in the last few years is reason for ',uJ to,e~tiect signi­
ficant progress·in tbe immed.i~tef~t1lTe aJ;1d optimiRm co~~~from the fact 
that we bavecleareg. our mi~ds ofsome'p:tE:!conceived: ideas.thatmaihave 
been the greatestdeter:r.ent to' the~aii ~;,'of·hYb,rid.wh~t.· .A:r:th9ughnone 
of us were able to answer with a,resoun4illgyes.the,~uestionnI~·.·lly~rid . 
wheat a certainty? II , many were still asking,wiihvery few its, "When?" 

:t, 

;~. . 

J"' ' 

: ._. ".- .' 

;;.: 
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E. A. Wood, Jr. ' -:'.<:: ~:, ,,~'" ,:;:~: ,J. 

::,i:~)J~e 'tI-erf~ ,:In;;,~~pret1rrili ~'r:g}eenb~~C'6n:W61'~~B tt'or.,;m8ny.years ~fb:een
 
cQhce%itra'ted"¢f):, ria:ttiI'al ~6bn:bra1!. ,~(otfWes~ aGg~cti1s1,'~,:tbe:':develoPltt~t of.
 

,;~~~l!~;iu)~~:Va~t~~~~~~p~~a~1'TI';'~~;;~L~f~'i!~~~~:~i~~~:.:c·:'~.",':-:..:) ~~" ~,!:,;":- ':'~:~, . 
<, 

• :I:;:, Irt$'~~trctd:~s""a:reOUrd~'Biet msang·l.dr 6-en"tf"ol,,;ltt t'hE!BPresent~but are"
 
generally considered unsatisfactory l:"6e'S,use:·(j)'f', the"~lJe andi~azard;;':"
 

.}:?~~e~~,~~~;"a,?Pl~ea~t?:n;:":::;"&':ic:.r.':':·;.$;;)"\<.,,:/t ':,.::1:, :',i; ", :c;"'",, ,.,Ci""'::':<;' 
': ,,:.': '. :Gt~eri~~~ ;~~Wl@~h1i.:g~~~1asmI1i~$ j:b~~n·:fOW1d b1.r'stJrelH'ling"the,;w.orld 

.' "', co4~~j;,~9:~:(: of'" ",~~~f ~4 )ujsJ3een::' filuee~s$,fui.3jf,icr08sea9tot'lt'onca: ELnd,"'back.. 
, .'cro:~$e.d.w::~~. ~~:":~i~~.J t)sK~#d'act8ry agrofiOtbic"cbai'tLcter1:stids ~e; 

s~,JJ.,'<1aciq.J;l~;'b~"~'.tlie~g~~t')is~jmua1i:jn~~rer.JI'v"""'ii",;', ':;,; :"'::'!' '.'(')~ \:,i~(; 
,},;. ';·c,.. ~"'~~;,l \.~t~;,j ~'L' ..'" tTr:~ >,..,:_.L":-:,r~ ~~/·f~~·" ',~).x<.. ~:~ t ' ..>.~';~':::::-:')~~' .. '" .Y.-~>.:.~::.:, 

The greenbug bas produced a mutant within the greenhouse capable of
 
destroying these selections; bowever, 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. :S. Ferguson 

~e 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 charaetersis:,
 
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 be'tween appearance
 
and the cbaracters shattering, lodging, and head attitude suggest elimina­

tion of appearance indeXing and the summing of the other indexed characters
 
to obtain an overall value of anatomical features. Phenotypic distribution
 
curves suggest that relative ease $hould be experienced in selecting for
 
heading date, height, and kernel weight in early generations.
 

mailto:Wl@~h1i.:g~~~1asmI1i
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PROGRliES REPORT ON RESEARCH TOWARD A UNIFORM SYSTEM FOR REPORTING 
AND COMPUTER PROCESSmG CEREAL TEST DATA 

C. F. Konzak,F.1t. McNeal and C.A~Watsqn·j· ,
'. ., ~ 

Fj.tti,ng ~ Godetodataalready ,?oUe~:ted is r~lativ;ly smple if the 
,met~od qf;r~co~ding cap' be inte~rete~. .:Num,~~?~,method~'",~,~,recq~~,ngdata
 
have beenu,sed,9ver theyears,~dr,edU:9i~t~e<lata to co~paz.:a~i~:ttY,iS
 
sometmes diff~c"l1t. Al~o, t.he pz.:op~t'·iil~er.Pre~tion of'previous:l;¥',?ol.
 
lected data. is'often difficUl.twhe:rE!..dift'erel1t recording systems'have been
 
.' .. '. '._'. ""',, X-:-'·,"."· ~~.t.: -, ' . : '" ":- " _ .. ~ . " 

\lsed!, lvtostl'!,oblems, ofinte~:fe~~1:;~9ri.Ci:irl,be9vez:~oIllE!,,by ~Q~tion, of'~
 
'unifo:rm'~ystem' of recording fi~ld,and 'laboratory data.', '4 unif~11Jl cOding
 
, system, is:'proposed. The. procedure +:9:trecord.i:-ng and arialyZingdata will be
 
discl.lSsed~ , " ,," 

S~\ldiesare ~ontinl.lingat,Wash1ri¢t.on an.d,Mon~ for deve~~ping a' 
system for ~eportingand process,ing~~.,fi'~mcer~~ly~r,iety trials ~ ,"i.e 
are" conviinc'ed 'that me:¢hanicaLdata'sorlirig :and an~lysil? can ~ked.lyin­
crease' efti'c'iency'in' ~'erea.i :programs ':'-'::Results of" ~he 'd~v~pDient ofuni­
form. procedures and the translation of data into computer" codes' suggest that 
standardi~ed,descript:LonS"anc1, codes ,lqr.:r,~po~ting:datamightbe,ian exceed. 
ingly,effective means for' communicati,qn. b'etw.een),ci~ntistfl •stUdyibg ,~spects 
ot' thes~e or similar materia.ls. .' F:'u;-thertQbre~, ,t,~e 'co()rdi~tionot,-~rstems 
tha,t have ~standard procedure.EJ, for r,~c6r9ing,agf~J;1,o¥;~,:,~tholOgic,al,"physio;" 
logical, q~lity,and other, types <?f. cerealaropqat~"p<>'P-d' incre~s~ the 
effectiveness q,!, the variouSpro~~ .and vafltlY,br~ad~tl ..~qe:.sc9P~ ,of', this 
form of' commWl:Lcation. . The system being, develope~in'WashiDgtonand .~Montana 
allows foraut6I\18.ticc:omput~ranal.Y:sis or hand' an~J.;Y'SiS''6fdata.,automatic 
prin13ing,o,f data table~); ~ct"the ies~t,s ofs~t.i.stica'l analysis.', ,variety 
Dl,aste:r;- caJ;ds , ,prepared onlypp-ce,areb~~ic to. th~ ,.syst~~~ Thefle.cards 

,,consti:t~~e ,~'~rmanent', 'reao,:l.1Y retri~va1:>;Leso~ce~l:~fper'tinent infoX:ma.tion 
. abOut, a' vari.ety. Experimen,t 'desc;Hpt~oq,' c.ar4~":rE!C'0~ddat~ ,~bout eacli:,~xper1­
ment, sucll as design, rainfallor;1llQist~eavaiJ;aole" hatVe'st data, treat. 
ments',soiltype and otherimp9r~~:rr~,},~c?~ation.':~evar~etymaster cards
 
are ,l.lSe~l" to, prepare seed stOra:~e ;Llst;s,,",B:S ye~:L a~.,;~tahaI'ds~ Tl!,~ .data
 
cards c~~, be uSed to printfie;Ld, recor4 ):ioc)ks,~1)~lir;seed,b~gs",'etc. in
 
'the desited arrangement; 'thW3 saVing time ~nd :I.8.~P:t~,,)lheri·the ~per'i.mental
 
data are add~tl:t() these pre';punched r~t~,card~dj,~~$t~fromr~h~field
 
record book. ,,' Information from the experiment description 'cards'ahddata 
summary cards (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
 
p~ consistent insofar as possible~th a uniform set of principles; (2) Use
 
o.f. a single format wherev~ 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 possibie so that the data from different 
programs 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 
~aving the lowest percentage of injury or ~e lowest coded reaction types 
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A. M. Schlehuber
 
. ..."... x- \' . '.. ,: ~-: ,:-; ::.'.' .. ".: :;: -"! ".:., ~ '. :~J .. .;" ~:"
 

,T"AU;:of the,:rese~hwh~th~:r,ba;$ic 01rJ,appl:1i,~ ~(\ r.~@~ess,o:f',;~~~, 
discipline,be;!1J" br.e,ed:1ng" igenet1i::f;lj cytQg~~tics .;rq~~ ty;" ,pt;~PoJ.,()gy I 
'nutr.1:tioniet~ •.:,:sbould,ultiMtely"be':Q.i,r~cte,d:;tOli~d(,:t;a;~;to:rs",;~ef,!~d,';te? 

,:, :quant±ty:and'::quality oftbe,product. ,>In·:v~~a:~~j)rQ4uct,i;on;:,QnE!,Qt the ';:
 
chief' fac:tors,crelatedtoeffici,enc.y1n :procl\i9:'t.$@ ~is, re~a;t~~, :to p,eJAper
 
acre. Obviously highestyi:elds pos~j,bl~·ru.~t. :be (pr~~~d,ie,Conom1~El.lJ:¥"in
 
order to aid the producer. However, even noW: yields are produced which
 
only a few short years ago were considered uneconomical;. ' "....
 

,I!1 'v1~w' :ot..the:,~treJlle~, high,5lffiea1;: yie),.cl,Ek1n "~Q~~,:PEW-t.s,of" the .Un1ted 
States','along With tbe,pUbllcizingLQ:! th~:.~tq~~i'O~'~~a.t,wwera".and: 
otters interested in efficient' Whe~;t:;prO,d;u,ct.;f.,Qn~i-~a;liJk1n.gques't.ions w~b 
pertain to pOssible yield barriers in this area. ' 

Do we have drastic yield barriers? If so, are they of" 'a, 'g~i'iOtyp:tc 

or:environme.ntal ,nature?, SOJ:!le.-, 0,:( q1pj,,;w1'J~·kgenot~s~..prQ4ul;:~; 100+ bus/ 
acre under more favorable groWing c6nditions. "On the oih~;t'.,:~~¥':QtJ;¥lr 
genotypes have produced higher yields than the typical hard red winters and 

",'. "h8.rd ,red spr1ngs:." Sti.U it wQU+d.;~PP.el=\~."~Pat,~h.e,~or,.:yi~1d:,~iersare 
"of .:an envlronmen'ta-l: M1;.~~:~:, ,Btit:wpicp:" ~R"~)1: :"Q~ ;~e.:, :i:~n,ti.ty ·<,~~e~~ a~cJr 
spearatet~,'intc>.,tbolit~:"~Q,~.QtPl:c.andA~l:¥:>~:r'W~c~JF~o:tib.e;res.<:)~ved 1", Is 
it not time that we attempt to comQ:l,~~.9,w;',: l'~~9Ul?,Ces.,:s~)tbatcr~t+-ealexperi.. 
menta can be devised to resolve at least the major factors? ," ", 
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SOUTHERN REGIONAL PERFORMANCE NURSERY 

Byrd C. Curtis 

Prior to the conference a number of state wheat research personnel-were 
asked toeV'altia;te tne: SRfth; /'1'l1ey ~ere asked :'110 ;;be:,:';f.rankfn their i comments 
on the D1aXimumriwi:iDe~'61' :r-en"tries; chedkvaI'i~t1eSb'eing' Jusea, ·;nature·of 
materialcbeing,,1ente:red·,',,requirementsi 'f'or:entering a variety"'( such:aspU2'ity, 
amount of previ<)1;fste~t"ihg:,requ1~edije·t~';)'and!. ,any other:ll1attertlia.t'migbt
 

; improve. the SRPN ~, .. A ':re&p011S'e)~wBis~eceived .' from ,each,:person,contacted. My
 
remarkS are based:onilbe 'c0ntents ,·6fthes'firespo11Bei$:~:
 

I' 

Number of Entries" .... : . , 1.;:." 

"There:wasqgene'ral'~agreement·t'lla't ''tb~ max-11ll.unbnum'tSer,o·f' entries should 
be about 25 ahd··ilbt·l.arger';tchari.·;'3(),fandtruit .the :s1,z'Ef of ~the: ntirserY in 

.;, t'ecent Yef1:ts" has·inot\ been ·tdd :b'llrdensome .' : ,:, :',. ',., 
" .'. :.".,	 . ','" ':.: 

Check Varieties 
.-. . ":~, ...~ ~~ 

, . There was )general 'agreemel'i-t 'tba:t Khar-kot', should':1De 'reta1:ned as a
 
Iong':'time 'check'.- . . i ;;'. ' "', ;",,, .<' , : ;,'. .: ' .:"
 

1 .i~ .' '".. ,.'-: '.~. :~i;.j':f·.I'.i':' ;/:.. ' 

'·Three::i>'edpJ..e< 'suggested t.fia;t:110 (:bB.ng'es' ill cheelf vari'eties bemade"since 
the' varietf~s>::~ko:r :·COmandtie"!eatid:,LmrlyBlacElhillr U'~!W'd~lya.daptedand 

. ." . . ,., 

encompass a 'It.I.de"range"hi:inatur:i:'~yr'wintethlil!Mness:' iancl :qua];1;ty 'whi'&l :should 
. bracKet most· >en'ttfes'Th; this; n\ltseryJ;'::·:J"'·:· :L:,';";" \, ::. ,.__ 

,.i<.i:'~ ··~~t ..,~tJif;Y ··.T;,:' .; .:~ ~ ...~ .\~ ...r . { ,.,<. " ,. :r", 

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

The conference voted to continue Kbarkof, Comanche and Early Blackhull 
as 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 satisfactor,y to most. 
The material falls into two general classes: 

a.	 Strains that have Eotential as varieties. 

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

Ex8mples - Isogenic lines such as the Kanred x Clarklan strains 
(awned vs. awnless) and Bison5 xC. I. 9058 (greenbug 
resistant gene). 
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A potential third class now exists, i.e., hybrid wheat. 

Requirements for Entry; 

',_ " It 'Wa~,geri'er~lJ.Y!agreed that.8, strainbemgi,ent~r,ede~L1i)r'potential 
v&,:t-1e£y 'fihould .'undergO 'considerabl,¢p!6call ;"s~creen1ng,befor.e,,~~try into the 

'SRm:,o''''Orle ,response'was that we were all<.alittle' 'guilty in e,entering mater­
ial.betot~'i"bbas:been ·properlY/screened'" ",Another ;:pers;oXl,§~ested that 
earliertestfng onfa.re'giorral bas:ts"rc'oUildbe;.a~et~mpli$h~d,tbJ\oughthe use of
 
a regional observation nursery like the one used for semi-dwarf' wheats in
 
1966 -arid: 1963> ., ';,.', ..
 

....,.'": 

It; was: suggested that new:entriesshouldbe free of).oose ,sxnui;. 

,Purity:" 
'r-;" 

, ", ,~e:, general cdfisensus·'was that new: strainsrfbeing ent¢;red·~filllolJiti,--,pe reason­
'sbly':pure but not :necessarily' pUr'e')eIiQugh- for ihcrea~e.. as' Ya:riet;L~s,~,)Kenny 
Porler'made,the statement, "Get them p'Urer'than,·a:t1.east one of::~~~El"t 
recent entries"befo:re entering theIhU~" , ;'. '" ' , 

.. - ~ .J' 

, Description, 

" On~'~particulariy' go&a::'sugges:tionwas that;:~:'1brli,efo,~rietaJ.; Mscr;Lption 
, shouid.~ accompany each .' new entry.·' 'IDhis mi:ght,' inc1.udein:fQrr:nat:i.on,: ,Q~l.~turi ty, 
chaif co'lor,'awedness,'quality, ,kernel texture, Jete. '\ ., 

'; 

Role Of. the Coordinator 

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

2.	 He should spend more time on planning 01' 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. 

4.	 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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J 

:L CJf1~j-(Yrman,J:8~,pJ~~,'.tn(Ow.tLregiOP"fY~JA-AA,~:jt\~~%'~\1.~'t:As~j,: Still 
~); ~;i .' ~,;t Ci ," ·'Ci::'atro~".:_~'d;:thel:~~en1r,tr~_qfMI.~;,pQ.~AA~t~~';J~. Jj:r~~e) 

. 'f: ' :,!",.",:';, ,':jt,"" '·':.i'::11ls :'l1lOjfe-,t:Jid~321y ',Situa't:ed to·;io 9\Ul¢.Ql:Im:l$.9.J.¥:'A:~;~~~~()wo~lf:
',. .:, .. ',c:'~:' ./,:',::,c:::.~a~s~n~~~:L:S '~ot·':s;tati,~e&se.:h,;a\~s~~;r~~t~~ ~:~a~,i,~!;~a:,;~d 
I,'. ••• ',> ;~d·, ;;;;,"~'diJite~tI4S"gmmentt,..e:o·,')b;re.~£:and,y~J.eA4ie Fne~ y%~:Let1e~., 1-" _, '. 

j,~J: ',j' ::>i,h J:·.J:,~~;d),,,1,:~;~,,;:<:<t f,SchfJ :)no~~[U "\",;:;~;,;;,;;;' !fc.:;':!';;'~~;~;;;;i~ "-~:'~'«((·::;:;:\l:'~,1'·~~ 
Dr. L. P. Reitz made several comments in response t9f~~ iHnS~\~~ on 

the role of the coordina.tor. Several of thes.e comments 'Were summarized in 
a fo!!E6w:;;ilp'le:etet>::'tdDr. Jj]3yrd:;;C .··)~t~s",:)!t~~~J;'p:§~h·~~r:~h;.~},l~~ter 
appear below. . 

IfI pointed out tMt for many years (at least 25) the regionil::~cig6rdina­
. t>:: i:i;'n . ::'to-i"-~Y:1Q§,i'!tf1:Vltt~SbaVedbeen'::pa.tJt~tJl;meJ3a~s1gn~J}~1!!)a§8;\.~,c:'i~!Bn.s,.r~ore than 

.p,~:;:';' ~?~"O;~;j:~i.itlf1n t s:.:'t11lle~·~')We~'te~~~beft;1U1lf.r ~~t~~~;>it~1ie(fe~9" J~p;~!&~nt 
ba~i~, and 8iPPJj,~d,$.rese~chj'res~s;J;~~l1~$.~s ~~~1inJ1('~q..B~jcP,!l~t+1?t~.;,pth 
the needs of the region, and Statel\,:t~ri:Wb:~~b(;t;~~)C9t?e~Ha~gf£'1i!'~ }Rg~~!d. 
This latter has varied considerably but 'We discourage work that might be 
construed to be purely state oriented. We have not 1m.posed".:19Q.S;.Qp~p+1at1ce. 
However, the aSSignments are, in my judganent, as truly reg±oni-o'H,ented, as 

1~),~ J·Itbe;:avera.ge.i.·~deta.l1;~m,p16Y'ee whG i1.sJ:.N>~'\:~J~q~~~~~d;pr.:t:~e~+e, patho­
,1'\:d,'.J:':J.i6g1'lJ11so.8nd·rgebetieils.lts(,in:t~ny to;s~tes,w9r:!t:,;ap,':,j~~)J9Bnvt,,~~HrY~:)H1~~B~:J.r

state projects) •. ~perm.O~e;j ,y.e:;:t:.Q;(It~e.+~~n~,;p.:!-:9P5~flJ}'o;t'~,:..fY'lq: ,~,~~~ions 
Which appear to be solely or largely state limited. ' 

-.r{},).;:tJl.r:'''{(:;~;:,·~ ~)d~r :~'?) '·0,rC~·: 
"I detected a reaction of surpise to the above-'ta:l:rts'<and-pb:11:.-oSophy, 

,~, :sO:i'~if: lia\p.e,'<fa;iile.):;tO:;igdv.e::: ~u.at~;1'1I1t.o~t19P.:J~,~()gW~YO~":-> ~ut our 
~~::-~;:'~~0!i~:t!tte~&'t-Sr~£,:I'i'nl/sorI!)!.:ab~utl~~1i~l.Jall~)~j;~~)~!l~~,,!.4t f ~aM ,~H- ~\l!;tp 
')H~i 'e·Wi~.~'prelleIrtl:pll1S:f:tion:;;.and",:a.-ea~'W ~l'l~l}Y~~~ ';~hfr 'f'; i.:;;e"1:~,c.i:r. 

~:}f~~j~ .'1:() SL:', :.~;,~r:;: H :,.~,J /,., ;'".':·CiY;:~:···:I.',:.· '~..)..:~~rl~. !,j~.-,,;~:..',~:,I" ~~"""""'"!' '.'.", - ". ~~ ~ . ... - :'.;." ,J ;gn.t

:>::' >,~,( .;d,:/l.'l":~,l. at ,;: oJ.cr> ~ ":~o'<J .:'" ;': ..'-~':.' ~.>".·,!,·,'.r ',:: l·,i.-;/'.~,'.'~."'~.'t .. ,..~_ .~,:.,,','.,','..". ~ ,
 

' ­ "' -. " . ~ . ~. ~_ 1,': ­ rfC:.;~,J~.~,'..i., ~.\ 

I ,~'~ : ......- , 
L, ;,..1,'" A.~" 

, ~ . 0.:' ";" :::: :-') .' rF~j 2.. j',~':~," ~.'. ~ :' >;~f.i -; ,::-(I ,>:.~ :':!,::"L:t ,J ,": ~.. :r(L:'::r ::"~·lt~;n';l '; :~.J~}:,l ~,~:.;' ,t,.!~· 

··;2::,·~:';<;',C" '0:f~:~ ()J'i):,; ..;;. '·}~.~;:.!rI J:, nn'..;; r:~:·a -~·(':1LL·l LZ':('~: :,,':1;~r;~ .....·),;··(t j-J..~~'.;"_.0 

.. , .; "-~ 

.( 

rtl. r!:~'~·:;:1 ~: ;.., n.'::: ,:.'Y,~'~t'!.} J../i()G~,I, .. ·. ~.~.,{{;, ~j-;'~f:j~ \:;.c:;.; JL:~;'·:":~::'}".::;'<i :~}crl;:rr~f~'!::~~~~::.7: r!J\ 

£j;.~:rj1"_;~:J':~~,::) ~),}." '::('~~} '."(.) f"~/> '?)[f;:'; .l~I ~:·~L~«~··o ::~:~'.! ...,)]:) ~ ;.:.:::~t::::!'.>:) ~:~'7:,r i.:~..f :',~·i.r.::; 
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THE NORTHERN REGIONAL PERFORMANCE NURSERY 
~, " 

. (?eyer~~ '9.~es,1{J.onswe;re .s:qR~i~t~d:to .cP9l)?~f"to~~·groWing the. Northern 
Regiollal Per~9~Ilce Nurser;yprJ.,prpp..,the .con.te.renee:.Only a few: people 
responded, proba.bly indicating~'generalVsatisfa:ctioJiw:ith'~h~ nursery as 
it is now ~ndl~. The'9.uest~lls ,tOgeth.~r 'With responsesre~eived are
listed. ..	 . " 

.' ",Wo~d :I,~; h~lp' :y'q}1:lnre~di~gtliex:eporl{)i;tl,1e 'va,r,iet1~B, and parents 
were listedaloIlg wii}h, C. I. n~mbers in, table :5 ,(1963 report) ? 

~ , ".; .-,'. ~:< ./', ,~i',~,'';<'';,' ' . _' 

1.	 yes. . 
2. Leave them in 'the same" order In all ~1>les. 

.', .3-: . I do, not think it would rP~;J.p, to listtJ;le~r:l,~~iesandq. 1. 
.	 numbers on page 5. As 'you' know, these'a.r~·li$ted on page 41, 
..and, J: thillk t:h1s is ad~qUE:l.tefor r~d~g th,e report.

-,	 -- .. .. " , ..,; -, ., , ; ..... , ---~, , "' '., ,.-' . . . ~ . ,.. 

Would the report be e,afFierto read;ifohly, op.~cha~,cterist:l"c was
 
reported in a table such asy:leld or test weight or winter .survival,
 
etc.	 ' , 

1.	 Not necessarily. 
2.	 Yes and no. 
3.	 I don It think there should De any change in the way these 

,.tables'1areset...up•. PersoIlally,Iw0ul:d rather look ata,ll 
"',~~~' d8.ta, fro~on~ s~ticin '''Iv.the(J~h.ai{'l1aVe,to,p:i:qk·out'the 

data.'fromseparateta.bles fora.:Pi:J.rticUlar location: .. 
-' -~.	 -. :' ~:'.. ,~ ." , ,.. .. ':,.! ' 

In table 6 (1963 report) are' the';sta:t~~verages mean:lngfll11 

1.	 No. 
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. 

Can we send punch-cards to Virgil 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 
cod1ngsystem. .,' '_: 

3.	 I think ~t' 1s 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 a much more efficient manner. I was glad to see 
that you brought up this point. 



-78­
.,. . 
t­ '-'."1. 

Should we take a long, hard look at the locations, years and rep­
lications now being used in the.,N,,:,¥.~.N.,;by the method outlined by 
Rasmusson and La~bert, Variety 'x Eilv1ronment inter-actions in Barley 
Variety Tests. Crop Science I: 261..262. 1961. 

.,:" ,/,:;., ,~~-,.~f'1'Pi~::'~n jr~i>:~lis:!t~fevpeit1c11rtf~~, ~ur:·:ae.~8i:'bn~llfmoti;·~a~ds 
". ,,: :~~:: .. :r:li~~. ~~9r:.~~~J1m~i'Ys$? "~si5e~~~!ryJ:~ '1:()9lf!'~a-tt 'c~rte:in> ),: 
.,-~ ".~.: ',:',"" '~···;';·1r.i~_f!~~&ctidti8~~"-.·: .,)"c:-J ·_d".L7~.)_;':1 _-i.~\~~r:~~!I0,~~ ~:_;':'lL:rl.~:Jr;·_·;·i.:~ ~(J ,~.'r!;\~11.:>·~·>':~ . '. '.~'-;',,',,.~ ';.:'.,'-';:: 

,'LS '3:'/'; "tftilesEi' '~~"gt{teP1,t:hcifP.!~iirC{)j'siStehr 1!JJi18,ttieli- ddUb!ij)~tha. t'::1te, ;~~ ;,i t 
should try to obtain the variety x environment interactiohi;~,:; 

"j',::,:"q true; ,r,~~~r-~~'l~}(;~~~~~¢,~,,;j~~~,',~~~ ~~,~f.~~~1,t~~d. w~,,~m
~1S';' HO~e~, "if' lig'MV'e 'ine"jpuncli'-'C"ri:f·rs5rstH~ttFtIierir;these'-:'\T 
interactions can be computed rather easily and would, be , 
worth whi:l:e~h~~~c~U~~:~oe!~ll'~, ~~~~\ ~~h :~i~~:'it;O;~~:"~h~. 

,~,';' ~~':if~, '?~izit:':Eb.'QjfiWn>:I;:,nb~<'e~~ghI}6t) 'th;tt :tf~t/ cl1Efbt:"v8!rie-ties"l 
,., "',..:~~~ -': . .;t....;.-!". ~,~....~ ..{, ::1:.. ;::1;".-..:. -~~~""::<'" ;...Y.J'(. Si~ ~< .:,,~:>.".; ;;.0- 84:r::'<~-.rr:tL:.t~ 

1. R~~!n·'.tklrftJ~lflJoWei-,)¢h~oitil8:~; f~qlles~d·by. J~lites Who 

"::~ J,"~~ .",';:~;;~~~f;~i·'~~~.2i~~~~,~~hor~d::t~~t~~~;'-r:.~~ ,;,c, t., J, .t;~~i.:'::~~;~'\I~:'''~ 

r··. ;', .' '; It ...;.,
" ......~ ~••. ,,-~ .i \.' 

.. " 

.~,. 

: ~.., (~.,,; " ..-<~ ... iJ. J)i.r~~~r-': :/~.: ~-l.i.J.;
 

r)rTr-.~j f::() b').r{~::{l'.f:~~ r!1>')G ~>;.~1" ':~'.~ .t.~b ~~.cJ:.t
 

-, 
:..• ;.~.:;- ;;l t" j: .:j :J~.i.' c;'j<~: ~ ~~i.",: .. ; 

r .;.~*~ 

. .'. ; ..~,.~! 
\' 

_' ..4,. 
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RESOLUTIONS 

Thef6~1~{tirig re6oliitiori~ 'wer~ adS.PtJa:::tina111mOU:~iY'by'the· conference: 

The BRWW. Improvernent Commi.ttee recognizes the desir,a1?ility of close 
cooperati6n.'amo~g,fea~ral,''st:~te,'and commerciaJ,researcp' groups,: ''therefore: 

. . . . , . J.' '. . "", . '," )., "., . ..... 'f,'" .' • ," .~'~" .••... ~ '., t:" . :­

Whereas'~~er~are .o.cc~si~ns when reports.and":ci1~'CUS~£ons :df:a.ll inter­
ested wheat research workers are made a.t open sessions~- ,.. ,. 

• • r.:~J,\ _.:' ,.-1 
.. ;.; "; .:':,7~ ....' "."-', . ~.. ~ ..!-. .- .,". ,.- ,-, ::.. , . rl' ,f·~ 

Where$6 therea~e' o.ccasioris where stat'eSr1d federal wheat "research 
workers can best ~oriauct pianning and discuss' their nnitual problems among 
themselves,·and-":,, 

.~ .. : 

" "Vlhe'rea~,9~;'~O~:trQ~cas':ions, to reducetrS;vel::~~';othef'expense, open 
and closed conferences can be arranged at thes~e1ji':tinee.ndpIa:cie-­

Be 'it resoived·:·tlia~.;~pell;,;fUtut~HRWWW c6tit~r~n~~s:'1ftr~:,pi.~~ned~ open 
sessions be or.gani~ed e~ce~.where it be deemed.exp~dient·torestrict 
participation 'to dUly 'recogni'Zed cooperators.. "" , '.'.' ~--' . 

,,"; . 

. .,: :. .l..~, 

Be' it resolved; , 

That the Hard Re.d W1nte~Whea~ Workers~ress thef~ appreci~tion 
to the adn\in:l.~~tiQn,of:Co..:r~db·S'tateUniversity, its :Conferehc~ Plan­
ning Service,1;ij.e' Natlonal"SeE!';i Storage Facility, th~ Depar1?JIlent of 
Agronomy, and especia1.lyDt.:B. C. C~is fqr .providing the: ~xd~J;len1i : 
planning and facilities for thi~con:f'erence'" " ' " ' .' " 

:F1Jrthet.,:t~t:th~ cdpteten.ce members cC:>P.JIllend,;the ~ograD'l committee 
E. G. Heyne ,·cnaiIiDa.i:i·,'H~" C; Young, K. F. "Finney'a:.hd »;; :;'d!r1!Curt±sro'r' 
formulating interest:\.ng'i~c1,inst1'1l,ctivesession-s/";' ,';;}y;., 

.' '1 ;,.••. ,'_ '.'.:'... .t· " ':;', ; .•':.. . f--;': ':: ',' ; J. .'" .. :"~ 

Also thal'~~~(~~b~ts,;~JcP~esstheir appreciation to ,Dr. ,~~ ~.,JJc~e­
huber for his work as Chairman of the Har~ :Red Winter Whe~:tImPrQVeaient 
Committee. ' '~.J ( 

'" ~L....·~ , 
F1naliy t~i;, the ·,$e,¢.re~ty be instructed to write a lett~r of , 

appreciation to tneColOrado'Seed. Grow~rs Asso.c1at~onfq:r1;ll'ovl<!ing:' '; ,,' 
refreshments at coffee breaks" , " ,,' ", ",' ,,: " ,'.' 

:.~ j ,r; 
, ','., 

Respect:tUlik:~il~mi~ted;:..·The Resolutions Committee' • 

,"Bernard, ;K.9~1-p. 
. . :-~. :'.

"'Darrell Wells, 
, John Sc~idt:' ' " 

" .," 

~.;' .:. '"
 

'"., ..;
 . . - / , <".: 
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