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FOREWARD

This conference marked the first regional meeting of hard red
winter wheat research workers since the inauguration of the' coordin-
ated program in 1930. Preliminary meetings had besn held in 1929 and
1930 to plan and initiatg;the program. The meoting was sponsored joint-
ly by the cooperating State Exporiment Stations -and the Division of Cer=-
eal Crops and Disecascs, United States Department of Lgriculture. Its
purposg was to exchange information, review what had been accampllshed
in four years, and make plans for the future.

The confercnce was organized on a subject-matter basis with Agron-
omists, Plant Breeders, Cercal Chemists, Zntomologists, and Plant Pathol-
ogists each having.a part in the program. Abstracts of the several
papers presonted appear hercin, together with a brief dlgest of the ensu-
ing discussions. ZFroe group participation was always solicited, even
though the discussions were opened in some 1nstancos by'members desig-~

nated by the program chairman. : : =

Those w1sh1ng ﬁddltlonai COplu% of this rvport may sccure them

:ffom K. S. Qulgenberry, Division of Cereal Crops and Diseases, U. S. Dept.

of Agriculture, Washington, D. C., o from C. A. Suneson, Agronomy De-~
partment, Agr. Exp. Station, Lincoln, Nebraska.




PROGRAM

Dr. F. D. Keim .- Chairman .
Mr. C, A. Suneson - Secrctary -

April 11

9:30 AM. _RbSOdrCh in. Quallty of Hurd Rcd Wlntur Whoat
: : Prof. H. H. Laudp, Chalrman. :

_1 1:30 P.M. AgronomiC'ROSGarch Work on Wintcr’Whedt.i- i-’>i;f. |
Dr. D. W. Robprt on, Chalrman. : '

63130 P.M..vDinner:in‘Chlnese Room,fLincqln.Hotel. ,Talk--PWhenée
4 ©: And Whither in Crops Research." Dr. T. 4. Kigsselbach.

H

April 12

8:30 A.M. Phytopathology of Winter Wheats.
Dr. G. L. Peltier, Chairman.

1:30 PoM. TFuture Plang.
: Dr. P. C. Mangelsdorf, Chairman.




HARD RED WINTER WHEAT IMPROVEMENT CONFERENCE

~

April 11, 1935

11ho confercnce was called o order at 9: 40 A.M. by Dr. Keim who

‘called on Dr. b elmon for 1ntrodu0ucrv remarks.

BALMON: T feel ‘that a’ conference such as this is extremely worth

“while. It costs the states and the fedoral government o considerable
- sum of money-to send the men, and this meney would not be spcnt if the
administrotors 4id hot feel that it was thoroughly worth while. The in-

formation we get at confercnces is important as is the inspirstion, new
ideas and interchange of ideas.  Bach of us gets @ very much bedter un-
dcrsbandlng of* the problems of the other fellow and also of his own

probléms and goes away--1 know I do--with not only great mony new i-

" deas but with a d1 ‘ferent slant on his own problems.' I think if T hed

time to' I could: b*lng ‘to mind a’ numbeér of cascs where somc of us have
beenl: prevented from going off on & tangent, which Would have cost a ;
great deal of time and money, becguse of attending a ‘conference of this

‘kind -and getting new ideas and finding out what had becn done along the

same linc. - I fecl for -that reason they arc tremcndously worth while.
This is the first onc for five yoars in this territory. It is high time
we did have a -confercnce with respect to winter wheat problems and.I am
surc the authoritics in Washington and thosc 1n various states feel that
this will be e¢xtremely worth while. :

- Dr. Quisenborry read the foklowing letter from Dr. McCall who was

unzble to bo pr«scnt




April 9, 1935

TO THE MiBiRS OF THE
: HLRD RED 7 INT:R THIAT co“m‘*RLNcE.

Dector Qulsenbcrry hdS klndlf consehtea t0 convey to you my re-
grets at being unabloe tco atteud dnd to take pirt in your coqforcncc.

, I have felt this conforencc tc bc a very real, personsl responsi-
bility, and heve looked forward teo attending it with a groat deal of in-
torest and pleasure. Unfortunately, however, I cannot be prcsent be-
-cause ‘of . illness. in ny fdnlly.,:I Wwigh, however, to extend to all of you,
--1nd1v1duully and COllCCulVGly, nny well-wishes and tho slncore hope that
. " the confurcace Wlll yleld in., tonglble results all that 'each of us would
: dGSLre. -

o _ In,Jy ovinlon tqls confcre ned ls tgnglble ev1dence of a v1ewp01nt
- .which is going to do a great: dedl torard the. adVancernt of our ‘erop in-
provencnt reseurch.  The State ag rlcultural Sxperinent Statlonu and the
;Dowurtnﬁnt of Abrlculture carry a hoavy TuS?OHSlbillty 1n a331st1ng ‘o
SOlVb the problems of- Imerican. ugrlculturu, and’ to plqce our farmers a-

ain on thulr fecte. afflclency of productlon is a2 factor Whlch must
novhr be lost sight of in any proposud solution, and, likewise, effic-
iency in rus scurch is of pararount 1mportanue."'Tho uhiqnﬂof forces which
kthlu conference typlflew is one. cf the most effective means of insuring
vbfflClLﬂcy in-our cfforts, and I want to pledge. o all of you in the
State sgricultural Experinent Stutlbﬁs our - fullest cooperatlon in work--
1ng_put an uffectlve, JOlnt propr&u.j" e . .

_nlth klndgst nersonal rebhris to all of. you 1nd1v1dually,

,Sincorelyhyours,

(M, A, McCall)
Prlnclpal Agronomist in Chargu
- and
dss1stunt Chief of Bureuu.

- KEIM:  Since the days of ilendel, rcesecrch has been nore or less
here and thoro with no onc knowing too nuch ubout what was going on.
Progress is now rwmde becaouse reésearch nen are getting together and co-
operating throughout the country and over the world and overybody knows
proetty largely what the other fellow is doing. For that . reason I would
like tc second the letter and the remarks Dr. Salmon nade. The nodern
systen of progress, of which these regional conferences arc a part, has

"had gquite an effect on the folfa, corn, and spring and winter wheat
worke. I will now turn the moetlnh over to Profcusor Laude who will act

as chﬁlmmzl of the nornln( session.

(R
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RESEARCH ON QUALITY OF WINTER WHEATS.

Prof. H. g;{Lé&do, Chairman

LAUDE: . In this oonforonCo we huvo brought togothor resoorch
workers 1ntorostod in two major phases: Production of wheat and pro-
cessing 'of wheat. Although they have screwhat different -viewpoints
they are by no nmcans 1ndopondont because it is of :vital interest to thc
producer to know somothlng about the success with- Whlch his wheet can
be’ processed. The precessor is-also intercsted 1in the success with

. which the,producer can grow wheat and particularly with eny pheses which

tend to reduce bushel cost. . A confercnce of -this: kind: should lead to a

" botter understanding of. cach cther's problems.' It scems:tome it should
i be.-of particular valuc to thosc interested in rescarch work in produc-

tion to know sorn,thlncr of the problens’ of the processor: and the. kind of
wheat. that will neet his roqulroHOﬁts. Tt will- then be casier for the
breeder 1o go £ rwtrd w1th rescurch 'on production and. improvenent. of
wheat to ricet these require monbs. Likewisc the: processor.of: wheat will

-~ be more faniliar with the problems of production and will know the dif-
wfieulties the growoer of thut onCLuntors in prodicing the: kind of wheat

desired by the tradc. For thesc recsens a conference.of this kind can

- be only bencficial. I cortalnly want to cxpress’ thanks to- Doctors
- MeCall, Salmon, and Oulsonborry who hod ourt 1n ﬂuklng thlu«conforenco

poss1blo.

. ‘There are thrce Llaborctories reprcsented on tho proéromuthis
morning. - These threc men might'bo tlought ‘of as the  three kingfishes

Ain this ficld of rescarch. Thore will be dlscussion ot - the close of
_each talk as you will notoc on "the progrem.” ‘We will stort with the man
: ho has dono riuch w1bh the stuﬁy of ouallty, - Dr. Bligh.

Tho Baklng lest &b a Muth0¢ of Mousurlng Qdullty in. Wlntor Whoat

M. Jo Bllsh

Obstacles and dlfflcultlos in tcstlng now Wheat varletlos best
suited to scrve the interests of the faerr, 1ndustr1ullst and agrono—

“ingt ‘have been. partly solved by the. Qurbcl Chemist in developing &

standard baking test for the. cstimation of flour ouallty now usod eX-

"'ton51vely and  frequently callued . the'ﬁpup tost"

Important foaturos of this tost.are:

1. ®ixed, arbltrary sp001flcatlons for a busic procedure in

' Whlch only the. 51mplost ingredients are uscd, precisc-control of all

enV1ronmontul Tactors is denunded,,urtlstry und personcl manipulative

' skill are rostriectcd.to: the. utmost degroe by:Jeohanlzatlon oft'opera~

tions, all off these features to. thv end that tho flour sholl be the
onty voriable.

2. With the basic procc&uro as the p01nt of Teference, varlous
supplemontary proccdurcs arc providcd, cach onc permlttlng thb veria~-
tion of aisihigle £icdor, or for the addition or modificction of a
singlec ingrodiont«at a tine. '
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3. The recording and reporting of fesults in terms of actual
flour properties is preferred, rather than in terms denoting cxcellence,
inferiority, or personal proferonCo‘

A yard stick for measuring and roportlng results for experiment-
ally milled, sound hard wintor wheat flours employs the use of a set
of photographs showing typo nodels of. extcrnal loaf characteristics
now used .in -the varicety. tostlng work conductod in the Bureau of Plant
I dustry, United States Department of Agrlculturo and at thc Uaivers-
ity of Nebraska Experlmcnt Stutlon.( Tﬂu standard basic baking tost
produces J Type loaves with Turkoy types and with Blackhull. Tenmarq
and SOmC other vurletlos gqu the F Type loaf.

Type: ¥, it may be noted has thoso oxtcrnal charucterlstlcs gen-
lly favored in a commor01al loaf. It is a largo uoll-roundod sy~
metrlcal loaf with a smooth broak or shred. Type J on tho other hand,

is a small, undevelopod loaf, With 1ittle or no break, but with a smooth

exterior, woll-roundod ‘top and clOQr, unmottlcd top. crust color. The

‘crumb toxture of Type F is uguglly soft, with fine grain structure and

thin cell walls, while that .of. Type. J ig comparatively. heavy, with fre-

.quontly coarso,_sphorlcgl grain structure and thlck cell walls.

, o nlthough Type F is a. fur Horo attructlve ‘loaf than Typo J, to
the oxtont that the casual and 1noxperlencod observer would give 1t
the higher rating as to "gluten quality®, it must by no means be con-
cludcd that the flour that produced the Type J loaf is inferior for
cormercicl brecd moking. In fact, for cortaln oommorc1al mothods Type

o J may be the- bottor of the two.

One of the supplemontary tests usod in add1t1on to the standard
basic procoodure employs. the use of &an :oxidizing ogent, Potassium Bro-
mate. Oxidizing ¢ gonts altcr the’ ‘gluten characteris tics depending up-~
on the cmounts used, tho protoln contont of the flour, and the inher-

-ent tolerance or’ uuscoptlblllty of the gluten. The gluten chgructer-

istics of oxperlmontolly'mlllod flours are altercd similar to cormer-
cial bleaching where nltrogon trlchlorldo chlorine, and othér chemi-
cals arc usecd. ‘ '

Thc varlcty Blackhull glvos a pos1t1ve response “to"Potassiun

lBromute, and Tenmarg & negat1Vo rosponso suggesting that ox1d1zing a=-

gobts nust be used by the mlllor gnd bokcr sparlngly ond cautlously.

Some flours not respondlng to the action of an oxldlzlng agent
recquirc additionzl treatment such as longer mixing, or the addition of
shortening or malt to the dough formuld $0 Dbest develop their adapta-

.blllty for 1ndustr1al uulllty.:_.‘

Wlth commor01ally nlllcd flours and low proteln oXxperimentally

‘lwﬁillod samplos gll sorts of lOuf typus oro encountered in the basic

procecdure. A rough and raggod oxtorlor, oxtromely mottled or "muddy"

“crust color.are signs of inforior comcréisl ‘bread-miking valus. A

flat rushroon top significs demaged wheat or low grade flour. . The A.A..

... CuCe test is porhups moroc son51t1vo than is actually nocessary for
. .most practlcal purposes.:“' : :

s I T LTy
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Dri Blish then turncd to & dlscus51on of serple lOuVGS which he
had preparcd.

"Most of these loaves were baked with Cheyenne wheat, obtained
by Dr. dicssclbach and Mr. Suncson from Nebraska farmers. ; The Nebraska
station is very nuch intercsted in Cheyennc. It is a very unusual
wheat as comparced to Turkey, Kenred, Temmarq, and: Blackhull in that it
is very easy to deceive us as to its baking qualities if confined to
tests quite gencrally used. As I told Dr. Kiesselbach in 1930, "Any
new fléur will be condemned for awhile." Cheyenne doesn't respond to
the bromato.difforontial test, Swanson has reportcd thet it would
stand & lot of mechanical mixing, but wasn't stirwulated by it. In this
work shortening didn't dc anythlng, malt didn't help, 3 3-minute nix
- plus éhortenlnv didn't do much. With 1 rm. of bromate and threc min-
utes mixing there was same improvement.  With bromate and shortenlng
there was much lmprOVuant- Bromate, shortening, and malt produced a
good’loaf cven frem a 9 percent protoln flour. The hlgher the. protein
content, the grecter the respcnso.  Cases were tried to: find out if
addition of malt worc absolutely necessary or if substituting sugar
for malt would suffice. Appar¢ntly it cannot be done. - It was benc-
fited in gluten properties by relt."

Discussion

KIESSELBACH: Woulu it be objectionable to conmor01ql proauc-

, tion to give it the "whole works"?

A. Thesec treatments would be very satlsfactory for industrial
usc. With oxidizing agents, shortcening, and probably molt added w
cither in the nill or bake shop or both I would roco*1ord a little
riore mixing than usual. '

Q.. Is this wheat you uscd raised herce in Lincoln or olsehhore°

A. It comes from the eastern hulf of Nebraska, fron an area
about 100 milcs in diametor. :

Qs You say, Dr. Blish, that thoro is malt und shortonlng in
bakes showing maxinmun developmont? :

A. Yes.

Q. What has been your formonuatlon porlod on this?

A. Three hours. ,

ﬂLAUDL I think there is eone thing that night be ﬂontloned in
regard to idcas Dr. Blish SUggb&tbd and that is that it should be very
cncourcging to men herc doing r¢scarch in improvenent of c¢rops that
the entire responsibility of meking a good food hasn't been thrown on
the plant- broodor or producer of Wheat. This should be decidedly en-
couraging. ’ o

Next we will hear from Dr. Swanson who has spent aﬁlot of time
in studying the possibility of developing certain physicsl tests that
will measure dlfferoncos in char:ccteristics of whcﬂt.
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PHYSICAL TiEsSTS TO DETmRMINE QUALITY IN WHEAL

C. O. Swanson

» In whcat improvamcnt it is nb0088¢ry to ostubllsh Cortuln stan-
dordss Flours used for spacific purposes. like “bread baking, cracker,.
biscuit or cako making, may be sclocted as standards. The hard red
spring wheat, Murquis, and the hard rod winter wheat, Turkcy have cs-
tablished tho standards desired for tho bread wheats arounl which the
precsent discussion will center. The gluten in thoso wheate: has char-
acteristics which arc perticularly desired in bresd baking with yeast
as tho leavening zgent. Two very important physicul chiraeteristics
in brezd doughs arc cxpansibility which allows for the oxpasion due
to the producticn of carbon dioxide eond the retention of this gas.
If these two oxist In o satfsfactory bulhnco, the properly fcermented
and proofed dough will produce when boked ¢ light bread whlcn neets
aceepted standards, Other factors nwust clso be satlsfuctorj, but
tthcso arc - prbsuppoacd in p7cs-ut ilscuss1or.

The recenf phys1chl devices for tuSuing d051rablo char'otcr-
istics in dough jrclude: The Chopin Extensimeter, the Blihler Caiapara-
tor, the Brkbphder Fhrlnobraph,‘mnd the Swanson-Worklng Recordirg
Duugh Mizer. The first two are designed to test the clasticity: >r
the cxtensibility of dough. Tho ldst two arc designed to test ruinly
the rete of dopgh development and behavior of dough undor the stress
of extonded nachanical sction. By comparing curves or datz obtained
.. on dough from flours accepted os standards, with thosc obtnined fivon
' now whcuts, the oharacteristics of these wieats are known cs for 1“
"~ they r 19y be known from thbSb physical tusta.v :

. Tre dusoriptlon of the uwunson-ﬂorkLng Recording Dough Mixer
‘has beon published in Curcel Chemistry. Carccteristics of curves
ncde from the flour of the hord spring whe:.t Marquis, and the hard
red winter wheat Turkey, arc selected as suendards for bread wheats.
Standurds for eracker, biscuit, COOklb, ani cake flours may be obtaincd
by using flours fouud by large bokers to be satisfactory for these pur-
PCSCS. ' : -

The curve from o brcad dough Lﬂdc fron o strong spring wheat
flour rises gredually tuklng three minutes or more to rea ach the top
whlch is roar the upper s1do of the graph paper. The top .or psak of
the curve is more or less rounded, and: the amplitude decreases gradu-
ally, but never bntlruly d1s¢ypoars. ‘The curve from the cracker flour
which is olso'a good biscuit flour doos ‘ot rise nearly so ‘high, the
top is more rounded, and the anplltude dpcreuses gradually. The curves
. fyrom the cake and cookie flours are thb flattest, and the amplltudo
'vdlbappours ontiroly uhowing cwmpleto breu cdown of the dough.

A nunbcr of curVus obtglnod from MurQuls as well as some‘of the
newer spring. Jheats are gtrikingly similar to the curve obtained from
2 spring wheot bread flour ¢f known valuo. Tiue sovercl curves obtained




fron the Turkey whecats grown in $ffirious places arc strikingly sinilar
to those of the spring whcaﬁs. ¢ cmrves obtoihed oh the various Ton-
narq somples show that this Vkric ¥ has ch.rabteristics strikingly like
the sprlné and the Turkey: \he&ts. Trne curves from the Bluckhull group
show vory marked differunces from thosc of Marquis, Turkey, or Tenmarg.
. The stcop risc shows thot the dough dovelops more rapidly, the peak
rmakos ¢ quick turn, and the waplitude. pcrulsts but for a short whil.
This shows high sensitivity to severc nmixing and that under extended
nixing the dough bresks down completcly. This all means thet the physi-
cal characteristics of Blackhull wheats are funuamuntglly differcnt
from those of the spring and Turkby types. : o

Cheyenne, Oro, and Cooperatorks have curves, cxccpt for height,
nore like thosc of the cracker flour. If thesc wheats were low in pro-
~tein as for harad wheqts, the curves would bo vcry much llke the curves

. for thu ngdlum prot01n soft whoots. ‘ :

. , QuLV1ra is a.new early ncturlng w1ntor whoct., Thu-curVQs'arc
,strlklngly sunllar to ‘those:'of K.nred, and’ the buking tests. huve shwwn
. great 51nllur1ty in bahlng‘v“luo.- Tuc enrves from the .soft wheats
from states further cast in comparison with the curves fron the K;nsus
~.soft Wheats show thdt the lhttﬁr.gxp too much: like the bread wheqts,
..and uro not as well adapted for typical soft flour. purposes. - I the
Kensas .soft whedts weré’ low in protein they would hetter scrve the pur-
. .posc ‘of soft whcats.’ K;wvule by these tusts . is . shown to -have more of
 the characteristics duSerd in @ bread wheat than.in o soft WhOdt
:Buklng tests hqvo conflrnod thlS.'": e :

R rFho,lndlc tlona of thcsu curves shoula be supplumontod by othor
- testse Tug ov1dcnce s6 far is thet when the. curves of . a: TNEW wheat are
‘like thOSu typlcal sprlng wheat -or-of “Turkey, it .will prove ‘satig~
factory 1n'brcod beking. Enough work has-mot yet ‘been donv to. roluto, '
except in o general way, tho spceial chardcteristics: of thu curves to
actual boking. performencc. The baking results of Oro arc usuwlly sat-
’,1sfactory, yet uhu'curve is strikingly differont. from that of Turkey.

- It may be that tnu ch&r“ctorlsblcs found- 1n Oro would nake this thatA
rore of an cll purpose whoat), -1nd ‘that the'usoc: WOuld ba. detprﬂlnod riore
on “the. basis of protein cont01t than would be the casc with Murquis or
~Turkuy.. A& similar stutemen 113ht bé- hndd with reference-to Coopera-
torka and Cheyennc. B S

Discussion

-Q. Do Jou. have thc protoln contcnt of thesc sanplus°‘ o

S CA. T aid ‘not’ brlng in- the cffyct of protuln conucnt because we
. havo not studled it onoubh yet.':' '

Q. ‘Blackhull starts to brozk down: Aftur how long m1x1ng°

A It starts to brch down olriost right -awaya. .. .-
. _Q. Whut would you ay in- Iogurd 1o thy mlxlng tolbrance of Khar-
kof?
v oAl It seomud tha+ it was not.so tolerunt. Some huve less nix-
ilng tolcrance than others. The dlfflculty is that .the work hasn't pro-
,grosscd far enough for us to know what 'we: should.; I:just found out the
:othcr day that in certuln bakcries they mix the dough ruther severely,
rest it, znd then nix ugaln. They shorten the.time of fermentation and
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" claim they have remdrkable results. Thero is a 'similarity betwoen me-
Ch&nlCul hctlcn and the actlon of yeust.- f

'“LAUDE Now we-have a thlrd numbor, "Bdklng Quallty of thc Hard
Red Winter Whuat Vurlotles." ‘Mr.. Fifleld. :

1

Baklng Quallty of the¢ Hard Rad Wlnter Wheat Vgrletlos

C. C. Flfleld

Corpparisons of the louf: volumo, prot01n contcnt of wheat, grain
and texturs, and crumb color of composite gamples with the average of .
the. individuals comprising the comp051to were nade on three groups of
samples of wheot grown in the. Soutnbrn, Contrul, und Nortnorn districts
for the. crop. year of 1934, arranged in -dccending ordor of prot01n con-
~tent with respecet to.the comp0s1to.- Tho composite. s&nplos were all’ 11230
up by taking-cqual portions of the samc variety of wheat submitted from
- the individucl stations in the respective district to form the bulk
sample for milling and baking studies. There. were 9 to 12 different va=-
rictics grown in cach distriet. The individual samples: werc milled and
baked in the usucl menncer, and the 1nd1v1duul results -wore averaged.
The rosults obteined show in the mie jority of the instances that « very -
- closc agreement. oxisted betwoen the cqmp051te aend the averasge values of
‘the individuals. Individual: stations, rinking up tho conposite,, mey pro-
- Quece in some yoars sumples of inferior baking quality in comparison to
, the other stations in thet same districd. Important causes for this,
especially in the. instahcos of the 1934 quchs from Lincoln, werec high -
.-ylold per:acre -and low prot01n contunt.ﬁ -

: Othur studlus show tho rblatlonshlp betwcbn the throb districts
for - tho yeads of 1932-33-34, with rospect to yiold per gere,, protoin con-
. tent, weight per bushel, loaf volume, grain and tcxturo, and .color of
crumb. “All -the. vurlotlus grown. in the one district were averaged anf1
this value wias used for naking the comparison. Each yoar's results aro
differont and no ccnelusion can be drdwn as to the superior porformances
of ane glstrlct over unotﬁcr. L

, The various bzking nbthoas are, outllned and they are gs follows:
'ba51c, broncte, extended nlxln (52 Alnutbs in the Hobart-Sw anson nixer),
and & commercial method in. which drlod skln.mllk, shortening, malt, and
bromate . are useds . Those varietics show1ng superior -baking performance,
by onc nethod, show. equally well by the other methods, weak varieties

-; rconscquently. huVlng low, boking: chaructcrlsulcs., Outsbundlng verieties

of currcnt intercst arc Bch&hull, which is depressed in loaf volwume:in
- the Southern District;. due. to extonded nmixing, but. shovs: incrcased vol-
-oune in-Central Dlstrlct Tepmarg;; shows negative: respensc to bromate in
. :the Southcrn District: but ‘shows: p031tlvo résponse; in-an .inereascd, loaf

.yolumc in the Ceantral Distritcty. Ghuyenne grown:in: the Central’ Dlstrlct
. shows. poor: bread. making quallty, KLWVLlQ,.DbntOn and- Fulcastor;: seft.
rof winter whoats, show Jtablllty in that they producc loaf volumes on

the extended mixing cqual o the basic bake valucs.
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- The unifora yield nurdery carnﬁs1te for thc 1933 crop is discus-
sed with respect to its milling and b kifig qubdity. - Mony crosses of
pronise, especially the Turksy scloctlons & afid. Knnroa crdssos, are equal
to the stendard’ vhrlotlcs in baking pprfornance. :

Tho above studies and conclusions have becen doturnlned frow the
rosults of 3942 louves of bread, representing approxlnutely 1100 sarples
of wheat.

Discussion

Q. Werc the samples all the samc age, that is, the semc degree
of time between milling and beking?
' A. Yes, it was opproximately three weeks. The yeast solution
was made up every day. Solutions werc measured out with an agcurute bur-
ettec. About 25c¢c. should be the outside error in loaf volume. - We try
to e¢lininate the skill of ths baker in twking a loaf of bread. Differ-
ences shown were due to diffcerence of flour. All of these verieties are
boked the same, cven weighed out on 15% moisture basis, 60% absorption.
C. 0. SWANSON: In the southern district Temmarq is the poorest
wheat. ‘ ‘
' Ge What did you judge the hard wheats by? :
A. Scmples from five statces were composited according ot the
acres of hard wheats grown in those states. That sample has been used
as the standard for comparison of variety studies.
Q. How rwuch n;portunce would you attach to crumnb color in work

of this kind?

A. I wouldn't attech muech iiportunce to color bccause in many
instances flour is bleached. Color is not as inportant, of course, as
groin and texture. ‘ . :

Q. Were these bleached?

A, No.

Q. Five states madc up the 1934 samples. Did you get zbout the

saiie’ variation in replication of bakes between stundard and composite?

‘A. Yos.
Q. Isn't 3 percent shortening a littlc higher than average?
" A. No. The trend in corroreicl practice hes been tuward an in=
¢recasc. . ' S
FIFIELD: In the southcern district Tenmarq apparently deés not
respond to bromate. Harvest Queen in the basie beke is high in volume.
Kharkof is deprossed in long mixing. In the southern district Black-

hull and Nebraska No. 6Q wére very good from the cormercial standp01nt

:Nobrgska No. 60, Cheyennc, snd Blackhull are not so food in the. central
district,- purh¢pu bccausc -as yield per aere increases, protein content

decreases. _ _ .

OUISEN*ERRY Yields por acre would show on the averzge thet the
high yiclding vurieties in the central dlstrlct wére Cheyenne and Black-
hull for 1934. -

. In the commercicl bake did you mix for 5 ninutes?

A. 'No, I did not; this is only mixed for 1 ninutec.

Qe Are you roo dy to interpret this matericl =s dlffurlng in qual-
ity? Arc these depoendable moasurcs now of baking quality?

’ A. We hope 50, at least thet th ey &rc o depéndable measure show-
ing the relative standing of these varictiss under ¢ set of thrce condl-
tions.

Q. Minturki is not highly rogurded as o brecd wheat is. it?
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A Thc, color is objectlonublo ulthough it glvos a largc loof

- volunics .
ROBERTSON' Those brmd speeimllsts f“..ilod to oupply us with jam

" along with the brcad‘ DR _ .
Ad;;ournc,d ﬂt 12.50 untll 1:30 P.M. . ’ '

[




.
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4GRONOMIC RmsLLﬁCH WORK ON WINTER WHEAT

Dr. D. W. Robertson, Chairman

Broeding-Fbr'Rust Resistance
P. C. Mangelsdorf
In a program to develop new rust resistant wheat:varieties for

South Texas, where lcaf rust and sted rust are limiting factors in
wheat production, crosscs were made between Hope, & ‘rust -resistant

. spring wheat, and Meditcrrancan 3015-63, a strain rcs1stunt to lecaf

rust. The hybrids werc grown in large bulk plats, under conditions of
severe rust infection. Selection was confined to individucl plants

.. frece.of both rusts. . In a test of 122 resistant seloétions in 1934,
~all of then were found to be more productive than the nearest checks.
© ‘Resistance to stem rust is abyarcntly recessive in this: cross, -nd ap-
7. pears $o be linked with susceptlblllty to blgck chaff :and septoria,

gl though there is s.ome crossing over and plunts resistant to all these

© .- discases are occesionally isolated. The results of this breeding pro-
. gran suggest. the possibility of developlng multiple fuctor foundation

» . brecding stocks which COJban rV51stancu to nuny dlscﬂsos Wlth other
‘u-uos1rablc characteristics. -

Discussion

LAUDE: 'M:ngulédorf's oupef'sﬁgngtcd °b* ¢ important cnd highly

‘pfﬁctlcal idecas. The method used by McFaddén for hundllné . lot of

individuals is & Sllplc, efficicnt way. A progrum should bo dcveloped
for securing multiple factor foundation stock. I think Dr. Sulmon
should tcll us of some of their work hearing on this.

SAIMON: On the Pacific coast Oro is highly resistdnt t6 bunt
and voery winter-hardy. ZFederation wheat has the very desirable quali-
ties of short, stiff straw and out therc it had o high yiclding capac-
ity, but is deficiont in wintcr-hardincss. An Fg population of Oro x
Federation was bulksd and producgd about 15 pounds of grain. Seed was
sent to Laude at Manhattan, to Akron, Colerado, and to Pendleton, Ore-
gon, in 1933. An inspcction of Laude's plots showed some marked dif-

‘forences in winter-hardiness. The materisl this spring scems to be

nore winterfhardy,than'whon started, since the tonder types arc killed
out. . _ N : a
AUDE: about half the_plants killed in o way thet would indi-
cate segregation for hardiness Ssed wes taken from the end thut had
been killed most in 1934. 1% would seerm that morked progress is being
nadc. . _ _ _ v
CROSS: Until we have arrived at o better understanding of

~winter-killing is it not a good plan to interchange material between

stations that have considerable winter-killing? Thus the varictics

will be subjected to difforcnt types of winter-killing.
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LAtDE: Truc if hybrid Udtkrluh shows that it nlght be morec re-

sistant to onc type of killing than 8 anothers
_ JOHNSTON: Thore 1sn't and guastion in my mihd tut what central

TuX s and northern Oklahoma are hotbods of gturt rust and thut ston rust
is a hazard to whect production in all territory notth of that area.
Wacnever conditions are favorable we will have rust in the north. There
is a big fiecld for dévoloping more rustiresistant types in northern
Toxas as o barrier betwecen stom rust 'in couthx,rn Texas and the whoat
 farther north. Winds blow sporcs and when conditions cre favorablo we

ar¢ cortain to get the rust. If they would grow morc rust resistant
wheats it would act as a safcguard to our wheat farther north.

SALMON: Wec want to CNCOUTT.gC them all we can.

Qe McFaddpn, could we hecr of thc present status of Hupe whcat
hybrids with special rcforcnce to black chaff dlscasc und failure to
stoend hot winds, ete.2 B

McFADIEN: We have not had much black chaff for ‘a nunber of years.
Most of the segregatos carry the Hope typc of r031stance. It may be
00551ble to break that associdtion but I have not been able to do it
" to-date. I have a number of crosses betweon hopc and several winter
.wheats which I carry in bulk. I find that some wheats in the Fg and Fg
have quitc severe w1ntur-kllllng, about 95ﬁ. The winter wheats usual-
ly maturc before we have much héat. I was lnturbSth in mass breeding.

. Up in South Dekota, wo lose practicelly all plants of Fy ordinarily.

. They arc lost becausc of lack of wintcr-hgrdlncss.- If moterial of that
kind could bc grown fartheér south and then brought for flnul tustlng
fgrthor north we could moke nore rapld progress.

AUSEMUS: Black chaff-resistant Hope and H-44 segregates that we
have indicate that the linkage con be brokvn. We have o number of hy-
brids which show resistance to botn stert rust and bluack cheff. For the
last three ycars we Haven't had an’ ep1u9110 in which we can feel fully
confident. In crosscs with Hope and H-44 we have found  it- rbthur dlf-
~ficult to g8t o hybrld as hlgh ylelulné 1S thc purpnt put 1n.

A l
Controllud Hkrdlnvs '“tudieé

C. A- Suncson

) of tho ‘four. rccognlzod forms of w1ntcr—kllllng (1.0.,_h0uv1ng,
&aothorlng, winter drought, «nd fr0021ng) lethal tcnperaturcs arc

most vital to us. This paper will rcnort brlcfly on our control freez-

‘1ng oxporlnhnts with w1ntvr wheat.)

qthor frequont abnormulltlcs in thu rosponsc of Vquotlcs are

" cormon in both ¢heriical ond direct: measurcl oents for coldlres1stqn0u,
and, we ‘dare to belicve, ih field c¢hd’ nursery oxnbrlmbnts dlso. “Explan-
aticns for and. contrecl of these. abnormul variety. rOSponses”are pgra-
_nount problons 1n gll cold res1stanc¢ oxpurlnpnts.vl : .

“Throe " typcs of flut-grown whcat; grts arc usc
Those are: (1) grccnhousc plonts grown’ cont1nUously AE-0° TV untll

,_1‘




frozen; . (2) 51mllurmy grown plunﬁH haqunod 4t constant 32 to 57 F,
" temperaturcs before frc021ng, ahd ( } flula grownoplunts frozen direct
from the field. Rocovery in all'eascs is in a 70° F.. greenhouse. Ex-
pericence has taught us to replicate oxten51vely——repllcat10n here de-
notlng both number cnd randormess.as to season cnd type of plant test-
"ed., With 30 repllcatlons I believe 1t.pos31blc to cqual the accuracy
Jlof thp presont uniform W1ntur—hurd1nuss nursery, but such a test flts
"_n01thor uvorage phy51olog1cal or breedln5 cberlnunts. .

N - In str1v1ng T suard accuracy in fewer ronllcatlons; we' havc glven
"con31dor&ble attentlon to temperatures. We now usc both ficld and
greonhouso grown plants because normaley in varictal rcsponse has not

 :“bobn found to be dependent on any specific level of cold tolbrunco._

l “Similarly, the level of cold tolerance is not centircly dcpondent on
temperature for absolute mlnlnum.tolerqnce of field plunts ‘during the
past & years has ranged from -4% to -p4° ., with the —240 F. toler-
once occurring during the particular winter vhen nean and Rininum temp=~
graturcs werc hlghest.

. Stage of plant devclopment mey effcet varictal rank, but does
not secn consequential if well estsblished plants arce compered. As
Jbetween different growth stages, ignoring,varietics, seedlings just
.'omurged and well cstubllshed plants are both morc cold r051stunt than

:plants on the verge of tillering.  As a result of. this dlscovery, and
el companlonatc one suggesting that bunt 1nfect10n lowers.cold rosist-

‘aneée, we hove rcv1sod our ficld nluntlng schcdules for w1nter-hard1noss
and smut nurseries here at Llncoln.

DuSplto con51durable nogative agrononlc work on . source of seed
it scors that we must now quostion the accuracy of any cold res1stunce
comparison involving sced from differcnt points or of greatly dlffcr-
~ent quality. I make this statorment becausg in 311 paired comparisons
of’ thu best and poorest lots of seed anOlVIHé 6 differcnt varietics
in 5 scparate cxperiments, we have found «n averoge dlffuruan of 14%
\ SUQPOTtud by hlbhly significant odds. -

Scasonal adjustments gquite 1ndupundunt of te“pcrature, stage of
growth, or sced source must alsc be rucognized, OSDOClully when un-
s1nllar V(rlutlcs or CluSSGS ﬂf wheat are - comp red.

_ wc huVu'lAdu Conqldbrublb use of urtlflClgL froezln& in our sc-
lection work, aiming ot rutbntlon of about 5% of the original popula-

- tion. We¢ believe this method of SOlpCtlon is very officient. Our ox-

' ncrlcnce also suggusts that there is little denger of recovcrlng an
excess of l tp typcs or a du:rwlof CulLy tyﬁes from bulk hybrld popu-
lations.

Solcctlon W1th1n Vdrlbtles hus ulso bcen carrlud on. ‘Two par-
tlculurly pronlslng selectlons, each with & backgrmund of 32 paired
‘cold resistdnce’ cbmparlsons with its parent varicty, nlght be. montlon—
cd. One, a Blackhull sclection, cannot be distinguished agronomically
from Blackhull but has averaged 16% superior in cold resistance. That
*Wshould mako 1t about equal to Nebraska No. 60 in cold res1stance.




;_iThc othcr was s lec cd froﬁ{Choyean; whlch it rqumbluS only in part.
.. This seloctlon 1q'nearly 2:days eurkabr,hnd Vet uxcceds Chcyennu in
,cold realstance by 17%.*,‘1,,75 e o 3

e v In plunnlng for thg futaru 1t would secn cfflclcnt and othorw1sc

:5d951rablc to link cooporatlvuly & .number of statlons with control cquip-
ment for a concerted atback on thc fundu&cntgls of cold rosistunce-—hoth

physiologic and genotlc. It is further suggcstod that the lethal temp-

.~a.oruturos and survival date, comlqg from this .cooperative oxperimont,

“could be trinsla r1ted into valuLblc rcglonql cpop condition roports much
. morce timoly then-any we now have. The pr0pusod progran shoul; fuaturc
'"reglﬂnbl variotal types and providc for testing overy 3. wooks durlng the
w1ntor but even then would not need to- tax 1ad1v1duul coopgrutors for
norc than 5% of their plant cupzeity. -

Supplcmentary Wintcf-H&fdineés~Nufséfieét

Alvin E, Lowe .

fho Supplcdontary Wlntor-HLralness nurserics crb dlstlnct fron
‘and not the sae as the uniferm Wlntu -hgrdlauss nurscrlos., The. de-
“oﬁsbrutbd valus of thu unifora w1ntur-hurd1nuss nurseries in obtulnlng
¥aluable data on w1ntpr-hurd1ncss of tho more prom1s1ng vurletlos, se-
lections &nd crosses from the winter whoat br¢eding nurseries lvd to
the establishment of the supplcuuntury winter-hordiness nursorlgs, the
purpose of which is to obtain similar data on. a larger number of less
A advanced, strains that it is poss1blo to tyst 1n thu unlfﬂrn w1ntcr—
‘hdrdlncss nurs“rlos. '

The ﬁluﬁ of thu ﬁurSury is 31uplg.; It con31sts of two SOTluS of

o 81nglo cight-foot rows, plented ot 5 600porut1ng stqtlons. Thesc short

rows are sceded with a nursery drill, ont foot. “part,»ut thu rate- of :
6 peéks per cerc, - dstimotes of the pgrcont of - plants that survixed the

winter are urdc 1n tnu sprlng.

lho supvlcnpntgry winter~ha rdlncss nursury hus buen grown at

Colby, Kansas; akron, Colorado; Rcdflcld, South Dakotu, St. Paul, Min-
ncsota; -and Moceasin, Montunu. " These statipns arc distributcd so that
o wide range of winter 1n3ury is othlned at onc or Hore of the sta-
‘titns in most yeers. This ‘is illustrated. by the dutu obtcined in 1932-
' 1933; at Colby the surv1vhl wasg lOO percant for all stralns tested, at

- akron’ the survival rungcd from 20" to 90, porcbnt and ¢t thu -other. three
“stations w1ntur-k1111ng was too severse to be of much ‘volue ‘

The prcsonce of a slgnlflcant relatlonshlo between the survival
"porcentagcs at. two stitions is shown by thu corrcl%tlon coofflclont '
. 0£:0.4926 & 0. 0474 obtalnod on data collectod ot St Paul &end Moccasin
T in 1950-1951. ' o e e :

]

Intorcstlng dlffbranCS havo buun ObSVTVQd i ﬂuklng comparlsons
of cgrtuin groups of hybrld wheats., In 1931-1932 sclections of Kanred x
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' Marquis made at Hays, Kuﬂsasg hed an dverage survivol of 49 percent
when grown at Rodficld, South’ DuPot , whereas the other groups of hy-
brid selections tested, rungud from 72 to 79 percunt. In 1930-1931,
selections of Kunrcd x Hard Federation grown at Moccasin, Montana and
St. Paul, Minncsota, had an average survival of 28 pereent, as compar-
cd to the - ther groups tOStud whlch raugo& frma 36 to 57 percont.

This nursery has becn very usceful ‘in SqulYlng information on
winter-hardiness of wheats in process of development, und is.a valu-
able aid to thosc stations wherc w1ntcr—kllllng does not occur every
ysar. t :

Discussion

SALMON: It sccwms to me that sormc significance of the latter
paper is the fact that this supplementary wintcr-hardiness nurscery is
‘not being.uscd as extensively and generclly s might be the case. In
- nieking @ rough tcbulation it wppears that in less then helf the yoars
“~havé they had differcntial rosults of significance despite the favor-
able-location of tho stations involved. There has been.ruch less at
‘points- farther .south, whore ulﬁﬂu”-kllllna occurs less feruontly.

. Probably the . upplpmcntﬁry W1Ptur—hard1nvss nurscrics have not been
- uscd. niore oxtensively by states other theh Kensas boesuse thc opportun-
Ity has not bcen more gcnur”lly known. You should consult with Dra.
Porker or Qulsonberry about it. - - :

‘  Sunoson's: paper showed tho usc of controlled cxperiments, spe-
© o eifically injthisvcase_"controlled freezing experimonts™ in the plent
~breeding program. Of course it did not mcan that the same thing could
not-be done .under ficld conditions but does offer cn additioncl oppor-
tunity for mizking selections of that kind under conditions whoroe you
cen feol,reasonable surce what the sclections consist of.. Sccond, with
«zogpect to the trond in our investigationzl work, thosc of us who are
- a little past the average of ege in the group remember thot 10 to 15
.ycars- ago -dependence was placed entircly on ficld: experimonts. Wo
used very littlc of anything clsca Only in the past few ysars have
.We: had any ereat uttentlon given under. econtrelled condltlono.' I would
- not mean to 1ﬁply that we should abundon fisld gxporlmvnts but thqt we
can supplement thenm in on oxt¢vﬂmly uscful. way by controlled cxperi-
nents of various kinds. It scens we have porhaps two, not cntagonist-
- 1lc; but different ways. Very cxtensive experiments such as ficld ex-
" periments nwust be the causc of =eny uncontrol*ud variations~--randonm
or. not---and the cnly way we can take ‘account of thum is to conduct
cxperiments  in whieh we segregate the variables under controllod con-
ditions. .4 significant thing is thot in the morc coxact scicnces of
Chonistry =and Physics pregress is made mostly by perfeeting maethods
by which experimental dati are securcd. Instead of a large number of
robscrvatlons attompts are madc to perfect the methods so that the var-
lations arc less, and the worker knows morc cxactly what he is doing.
Horc Wwe have an example of a similér method of attock.in agronomic
worke. T bolieve the time will come when we will do ¢ great deal more
of our work in that way.
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TYSDAL: - In studics of uho uniform W1ntor-hard1ngss nursery,

did you take up corrolation.of differcnt stotions? ~

‘ QUISENBERRY: Correlation studics on the uniforzi’ winter—hurd1¢
noss nurscries are now being made «nd do show distinet differonce in
- the way the dote from different stotions cre correlated. St. Paul and
Brookings, for oxample, arc highly corrclated indicuting that killing
at these stations was due to the same causc..

ARKZR: In the ecrlier years this nursory was rceferrcd to erron-
eously as the "Konsos Suppleomentary Winter-hardiness Nurscry." -1 think
thet it should be called "United States Dupurtmont of Agriculturc Sup-
plementory Wlﬂtcr-hardlqess Nursory."'

Brceding Eurly'Wihtor'Wheats

John H. Purkor

Kansas farmers want an sarly varicty of hard red winter wheat to
grow on part of their acrecagc, with such varieties as. Turkey, Kanred,

" Blackhull and Tenmarq. Burly wheats have (a) certain advantages and

(b) some disadvantages. They cscape some of the demage caused by wind
- and hail storms, they allow early marketing and early, preparation of
seed bed, and spread cut the hurvest scason, thus reducing overhecad
. costs of comb1np~hurvosters. Barly wheats are liable to be dmmaged by
late spring freczes, and the varictics now available arc much less:
winter hardy thon Tuj~‘y, Kaarkof and Konred. It may not be pessible |
. for plant breeders to coabine extreme carliness with naxinun yicld, in
- one varicty, Tae assoclation botween earliness and low winter-hardi-
ness, ‘which 1s‘0robdbly due to physiologicnl correlation rather than
genetic linkage, may also be difficult or inpossible to overcone.

v Ve rictics such as Zirmermen, Cufreil ‘Nebraske - No.. 28, and Eurly
‘Bluckhull are carly, but lack w1ntcr-hard1 uSs. ‘Kenred, ‘Blzekhull and

- Tomxrg wre Eerlier thin Turkey «nd Kharkof, but do not fill the need

of Kansas farncrs Who wand still eéarlier varieties. Thres crosses, rade
“.fur the spoecific purpose of - comblnlné parliness with winter<hardiness
and other dc51red charactoers, have been ‘studied rather- 1nton51vely at
Manhattan. These are Kanred x Nebrasks No. 28, Kanred x Preludc. ahd
‘Kanred x Hard Federation. The first of thesc crosses produced no types
-of sufficicnt promisc to justify uxtyns1vo tcstlng.- Lateness was domi-
ndnt in this cross, dnd nearly ell segregatps reéembled one or tho other
parcnt, il.o. there were vbry fow 1ntormod1atos. : e 0D

’ﬂA selectlon of: hunrou x Prcludo hes buon n&mod Qu1v1ra and was
roplstorcd as No. . 275 in Vovembur, 1932, vy the: nnﬁrlcan Socictyiof A-
gronony and the u. S. Burecau of Plant’ Industry. QulVlr& yieclds' well
~.und er favorablo COAdltlonS, ivc. whore it'is not: -injured. by winter-kill-
ing, or shattering of grain from the hecads doés not Téduce the. yield.
Qu1v1ra is mch loss cold resistent than Turkéy, Kharkof and Kanred, and

somcwhat less hardy than Blackhull and Temiarg. It is more winter-hardy
than Ecrly Blackhull. ' Quivira often produces "dark hard" grain, and may

need special tempering, to be milled properly. <Flour of Quivira con-
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tains more carotene yellow pigment then Temmarg, but not much more than
Turkey, Kharkof and Kanred. Quivira flour and breed sometines show a
grayish color, which is objectionable. Quivira nceds further tcstlng,
as to agronomic cheracters and quality factors, before it is upprovou,
_or. dlsapbrcvod for 1rcregse and dlstrlbutlon to farnbrs.-

‘Two selcctions of K;nred x Hard Federa tlon, Kunsas No. 2675
C.I. 10092, and Konsas No. 2672, C.I. 10091, appear very pronising as
carly typos with short, stiff straw, suitable for combinc hurvostlng.
ThbSO sclections are now being tested in field plots at Manhattan and
_cther stations, ond in cooporatime wheat varic ty tests on Kansas farms.
Konsas No. 2672 is less cold resistant than Kansas No. 2673, and both
seleetions are much less winbur-hardy than Turkey, Kharkof and Kenrcd.
They ere less hardy than Blackhull end Teamarqg, but are probably nore .
hardy. then Barly Blackhull., The griin of thesc Kinrced x Hard Federstion
sclections is not very attroctive in appesrence, rather light red in
color, lacking in lustre and inclined to be leow in protein. contente.
However,. the milling snd'baking'dﬁ;lltlcs cppear to be- satisfactory, -
and the flour milled from these whents does not have the obgoctlonable
ycllow and gray color of Quivira.

Qu1V1ra and the botter one of the -two selections of Kanrod X
Hard Federation roprcscnt dofinitc steps of plant breeding accompllsh-
nent, -since they ripen abcut ¢ weck eorlier than Turkey, and cre proh-
ably’nore winter-hardy than sny strain of hoard red wlntor wheat of ¢~
qual earlincss, now being tested in tkls country.

- & nurber of other ‘crossés nave beon rmde and are now b01ng test-
ed ot Monhattan, in Fp to Fs generaticns. Quivira or Konred x Hard '
udor tion were. usod as the carly 3?ront in most of thesc erossés.

Sond F5 linoes of' & rly Bluchhull x anqu unpear ‘rather pron1s1ng.

It is suggcsted that plgnt brecilors use surly, hlgh quulity va--
rlct;ss of hard red spring whuat such «s Reward, and enrly varietices "
of hard red winter wheat, such as Eurly Blc.ckhull, Ou1v1r<, and Kanrcd
x Hard Federaticn, as sourccs of genés for G&rlluOSS- The methods of
back-crossing and of growing hybrids in bulk fron Fo —'F5, may descrve

rsator use, in the future. The plant brocder ncud , and nmust have
thu active. cooperation of ggronomists, plant phys1ologlsts, plant pa-
tholnglsts, thOﬁOlOblsts, cocreal chenists and othurs, in order to
nako the nost rapid progress in. the production, testing and distribu-
tion of carly, winter-hardy’ uucats, which will yield well, be resist=
ant to important dlSC&SOS and insccts, wnd be acccntable to tlm mlllor
and the baker. -

Discussion

CURTIS: At &kron, we want oarly, w1nter-hqrdy wheets. I be- -
licve Dr. Robortson con gqu us sone 1nformatlon on yluldlng qblllty
of winter wheats. - . ' »

‘ROBERTSON. We have two et rly whoats, Turkcy sel 195 and Kan-
red 0166. In good yoars whon wo have lots of rainfall Kunred has out-
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'ijiélded;thcso. In rcecomiending @ wﬁc&t'you'must.take into condidera-

. -%ion the smnll farmer who wants &:crop.cach year und the -bonanza farmer

who wants the highost yicld he cun gbt. ‘We haven't .in- our spring
wheats a cold tolor;qce to sharp frosts in the snrlng. It night be
Eassiblg to got some of thesc cold tolgrant stroins..: - S
o VESON: I'hlght say thot the' statenent made in my ‘paper sug-
‘-yaostlné th 1t therc is no apparent uoqocmtlon ‘between time .of maturlty
. znd-hardiness was bascd on selections from 11 bulk hybrlds, ‘only onc

... 6 which involvod parcnts extrenely dlffurunt in nuturlty. None of
i our hybrids were winter x spring. ' o '

ATKINS: " In connection with carllncss and w11tcr-huru1noss, I
have: been growing Minhardi.and Minturki ct Dentons Hinhardi is. about
two Weoks earlicr than Minturki and almost «s carly s Quivira. - They
.apparently lost. their winter-hardincss this year for Nebraska No. 60
-and Kharkof survived about 15 porce nt whlle hlnhurdl Qnd Mlnturkl.
,killed completely. ,

: . LAUDE: We have sore Lrt1f1c1al rcfrlgorqulon work Whlch huS

. shown that hardy wheats arc the oncs vhlch have the capaecity of. devel-

oping great rosistance to cold. They tend to losc it quickly when

placed under conditions faverable for growth.. After a fow 'days. of

. -favorablc growing conditions they will- ﬁlll oa51or than less cold ro-
. sistant stralns. : : : i R

CROUS Experience Wlth Barly Blackhull has showu that OCCdSlOn-
olly it will luqd the list in yield .when we have ce rly surmier droughts
- but when we have late freezes wo have almost a-complete blast of Early
Blackhull. It is possible.to get wheat entirely tooe wearly, for the
late spring freczes will catch ‘it and do injury. For scveral years
now W¢ have boon growing a classification nursery, for -obsérvation and
acquaintance with varieties, in which we have had Minhardi and Mintur-
kiy Thore has alwoys bheen & very great difference .inithe top growth of
these winter-hardy types and those less hardy. The latter arc éasily
- -stirulated o succulent growth by periods of warm weather; the hardy
: types are not stinulated and arc nore sluggish. When once emerged they
_-are no moere hardy than the othurs but are h rdur to ot 1nto & succu-
. lent sthge of growth.‘
. PAINTER:.: Soragc oarly whoots arc bcttor able’ to w1thstund chlnch
bug, wheat stem maggot, and ‘other insoct attack. :
o ~A. F. SWANSON: When we have an carly drought- Early Blackhull is
.:better; when we have a later drought the later wheets are better. There
s very little yicld differcnce between. en esrly variety maturing on o
given date and a nid-carly varlcty naturing on thec samé -date in a plant-
ing date serics, when averaged over a ‘five or six~year period. '
PLRKER:; X think the Konsas farmers do not want early whoat for
" their entirc acrcabu,--gust for part of it.
. SAIMON: - If plant brecdors make any more crosses- for éarliness I
would likc to sge.RQWurd used os .one parente. It 1s the highest quality
spring wheat in oxistencce. . ' ‘ I




g
o~

d'zli-

Pasturing Winter Wheat
L+ F. Swanson

o Winter whbat'in the Seuthwest is often grazed from Nuvember-to
Lpril when the erop has.mhde a satisfactory Vubotutlve growth.” - While

_ this vegetative growth is sometimes a protection ageinst winter-kill-
ing and always o safeguard against wind eroslon, it is also hlghly
'1utr1tlvc unx livestock hav1ng access to 1t make c¢xcellent gglns.

When a woll ost&blishea growth of wheat is moderatcely grazed
and nropcrly naneged, the yield of wheat is. usually notyreduced“and
mey sometimes be incrcascd. Whon conditions are unfavorable for the
growth of whoat plents, grazing ney result in heayy losses in grain
yiclds. ' SR B

‘Tho scveral factors which make possible the succéssful grazing

_of winter wheat without marked reduction -in yield are: (1) A well pre-
‘paréd sccdbed with o good reserveiof subsoil moisturc. R )~Mudorate

end well nanaged grozing. (3) Continuous grazing from late fall or

,.early winter until plants show & tendency to make croct spring gpuwth,
,excopt during periods:of inclement woeather. B ' o

Wlnter whc t can bcst bo grazwu ‘in a region of opcn w1ntors,

Tlimlted winter ro 1nfall or .snow, and where the tenpcrutures pernit the

crop to nake contlnuous growth cxcopt for the very coéldest part of the
dornunt nonths. Thu wintcr WhuLt belt of the SOuthWbSt has the abovo

‘,udvuntﬂgos over many of  ths other ‘wheat growing scctions of the coun-
try, when moisturc conditions arc fovorable for well cstablished .
stonds of whent. ' c

< Thac flﬁulnm of ‘the secdbed fron llvustock grazing over the

_whélt ficlds during the winter nonths is bullCVuQ to be SOHCWth ‘ben-
.Qf}Clgl,_unleS thc plonts are tranped into the soil beyond rccovory.
- If the surface soil is dry and the plont growth linited injury may oc-

cur to the crop. There is some evidence that moderate grazing may
conserve the subsoll meisture supply in ficlds of heavy wheat growth
48 Ccompa rod with ungrazod thut unger like conﬂltlons. Grazing tends
to prevent lodging cnd to rotgru maturity sonewhat. '

- Discussion

KEDM: I think without much question those of us who'have been

-answering correspondence and suggcstldg feed grasses realize tho great

value of winter wheet for.pasturc. Ithas "savcd the gouts" of a large
punbcr of our pponlc. Lust Saturday I was out at ny farm. My tenant
had boen 1 asturlnb tho wheat rathor hbuVlly and I wondured whether or
not we really had cnough date for me to walk over that ficld and not
think it was overgrazed. I:personzlly. thlnk ‘he was pasturing it too

. hard. 8o uohow I have never. felt we w1ll 2in ruch- by pusturlng winter
_whoat., L &ondpr 1f it would not be good thlng to make more or less
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a regioncl experiment of it. I .feel.that if we did as good a job as
Mr. Swanson has given us it would hc worth o trisl. I also wondered
about evidencce to support pramping. I hove no data; I can not tell -
farmers it will increase their yield by packing the soil. I :onder
if it would not bc possible to-work-it into a practical temporery pas-
ture experiment? I wondered if it would not be possible to find out
the goins under varlous -conditions and the cffcet on yield.

Qe From the n01sturc conSurvutlon standpoint, what.cffeet W1ll
packlng have on runoff from & heavy rein in the spring?

. Ae I3 mmy be heavier,. I do not know.  Wo¢ do not have unough
evidence on the tranping uffcct.v It'dbes firm the ground ond nay
causc larger runoff. - ' -

,Q. Do you notice more wind croslon 1f 1cft hard? .

A. - In the Panhandle of Texas duo to the flrnln of the lend by
cattle it did not blow as casily. .

Q. Do you fecl thot the pasturing by reducing rrowth hss saved
noisturc so it incredses-yield?

&+ We were losing noé moisturc where we fruzcd : plote Wc.got

4 less tillers and it thins out the plangs a bit. :
. Q. You report a 1035 of 3.1 bushels from SOVurb Su&SOn&l pgs-
turing. Do you have any 1dca of the valuc of that pastur1nr°

he You can figurc two w«cres to. an animal without loss to thc
crop and at $2.00 2 hoad per nonth: rental for cuottle you will be a-
“heed.. The nutrients of the pusturo will caus¢ geins in the unlnels
and you v will also aid the wheat if not pusturcd to cxcess. .
: Q. I wonder if unybody knows anythlng abeut winter wheut sown
in tho spring for pasturc?. - : :

LAUDE: - We talked this ovor $0 iy answer rcproscnts SuVurul pro-
fessors! idecas. It would be llkoly that people would get considerable
pasture--less. than from.oots but wheat would stand pasturing better
than oats. It probebly wouldn't last longer than warn weather in Junc.

KEIM: That is about the same answer we huve been giving farmers.

Diffcrentisl Réspohsé_pf Whéat Varictics to Time. of
| Applicationbof Fortilizers )

- C. B.'Cross

This pupcr is a UrOFTuSS rsport on an. sxpcrlmsnt which COVurS
_only a part of the ficld of fuctors uffcctlnﬂ yield in whoat. Since
' only onc year's data is avallahls, too much strcss should not be plgccd
on dlberOnCGS or trsnds ' o :

The prOJoct was outllnod in 1952 undsr Purncll Funds with tho i-
dsa of. Juklng ficld unalys1s of dlffcrences in rospﬁnsc of whout va-
TlCtle to various tlﬁbs of applylnf T tlllzcro.” The 1nvost1:at10ns
of We Gorlchc of Callfornlq supgcstes"to the uuthor that some Vurl-

tlcs, bocausc of greator stooling tondeneies in ‘carly erowth and”
others at o somewhat laoter porlod nlght ‘warrant a slightly different
fertilizer progrom.
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Jhad grown four Weeks in complcete culturc solutions, had no effeect on
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Results of Gericke!s investigations in which one of the essent-

ial salt elcments wag absent from the pultural media of wheat for vari-
- ous periods of titdc’ folloWinr initial zxposure of the cultures to com-
.;.gﬂplote nutrient solutlons, ‘showed that
.. nitrogen ruther seriously reduced the protein in the graini Alkaline
.- or neutral roactions of the medla during theé later growth phases Of the
plants oaused a slight decreéase in protein content. The aBsocnge of

he absenge of either calciuh or

potassium, phpsphorus or sulphur in the cultural ricdia after the plants

N\

the protein in the grain. Sinilar exporlmonts with magnesiun showed

only.slight reduetions in protein.  Thus it scems that protein content

of grain is rather closely reluted to ¢a lc1um and nltrogen relatlons

'..of eurly Growth.

lefercncos in rcsponse sufgcstod that a csrcful neasurem@nt of

- plant differences. under ficld gonditions with fortlllzers applied at
.different stapes night be dos1rablea : . .

Tho exporlnont was ouﬁllned wlth dates of appllcatlon at plant-

Jlng tine, thirty days after plantlng, ot the cessation of fall growth

and at the beginning of spring growth. Sihce the later dates of” appi;-

- cation were going to . be on settled rround it was felt that, if pos-
‘sible, the "at planting" date should be applled after rain had settled
. the secd bed, thus avoiding the siftlnr of the fertilizer in eracks
-and crevices of the soil. Twenty—one plats, 16 x 48 feet were laid out

in three scrics of seven each, plats 51de by side and series side by
side so that the expceriment consistod of ‘a plat of ground 112 feet wide
by 144 feet long. Hach series reeeived a different fertlllzer treat-

_ment; one received o complote fertilizer of 4-12-4 composition at the

rate of 300 pounds per acre ot the four datcs above suggestod o gecond
one rgeceived the sane rate but the. potash and phosphato were applicd as
a base appllcatlon at plﬁntlnc and the nitrate delayed and applied at
dotes. suggested; the third,  the phOSphdtC series receiv1ng base ap-~

B pllcatlon of nitrate and potash wlth the phosphate deloyed. ‘To avoid

border effeet, the twenty-onc plats were separated by setting galvan-
ized iron ten inshes in the ground and cllowed to project five inches

.., above so that no overflow or drainage from one plat would affeet the

adJ icent plut. TQ prevcnt water standlnf ‘and drowning the plants, til-

' - ing was. 1lcid across betwoen sories under the t1n partltlons.

Four varicties of WHeat,.two hard and two soft, were used (Tur-
key, Blackhull, Fulcaster, and Harvest Quecn). These were planted in
three-row plats in quadruplieate. The kerncels were space planted three
inches apart in rows twelve 1nchos apart. Only perfeet stand plants
from center rows were harvested.. This was done by pulling. The plants
were thrashedpseparately after the culms had becn counted and neasurcd.

To determine the date of heading, fifty merchundise tags were put on

- each variety for gach trectment when the tip of the spike had emerged

above the sheath Records were kept from day to day. Chemical analy-
ses for proteln and phosphorus were mads. on ‘eomposite sunples of cach
variety for: cach treatmont.
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The date wgro Qalculqted on plants urranged in-random order, the
Bthéhock ‘and any.ad jacent .treatmont.. An

;punaly51s of thcse data %ﬁows thut inh-‘dineteen cascs. out of twenty-four

+» Fpr.the flrst two aﬁtcs of dppllcatlon nanmely at plantlng and. thirty
+~days :after. plﬂntlng, the fertilized pluts showed- an incrcase: over:the
i check whllo 23 snnllar conpurlson for the ldst two datos shows only 7

out: of 24 troutmcnts oxcocdlng the' chccks. -This nmay-be pgrtlally ex~-

’A;Plulnbd on.the assumgtlon th&t P&Tﬁ of. the fertilizers: 4id not-get in-
gto,solutlon in tlmc 1o rendor any.service. | If.we comparc furthor,

s akin{ the thO of . houdinp 1nto acoount we Tind thet all varieties in

Aigallnthreo ser;os for the fortlllzor uppliod at plqntlng, Which is es-
-wasontlally a complete furtilizur ot plantlng, fromn one to four days

carlicr on fertilized pluts thdn adjceent checks. For the series with
the fertilizer applicd thirty days after planting, in-threc cases; out

o Of twbqu, the. dates were, the sapne; in the rencining nine,. tho fortil-

<

ized- were from ofig’ to- two days bur¢1or. ‘The scries with fertilizer

at the cessation of Tall' growth about Decermber 15 .to. . Junuary 1, under

. Oklchona condltlons, showed. from oné to two days earlicr for -the. ni-

~: trate series, no difference to -onc day's declay in the phosphate serics,
opd ong. uay's delay in all cases for -the corplete fertilizer serics.

piiThe nltrutg -scrigs, the only one roculvlnc phosphate at plunting, was

" .thc only one Gdrlior then chécks ‘thug we may account for this differ-
.ence bclng due "to the influence of the vhosphate which was applicd at
.the early. date. Phosshorus being more readily fixed and less solubla

‘than nitrate, nust apyp arently be applied earlier than .the nitrate to

E Eébc cffiective, -

' Thu sﬁrlhg'applicutioﬁ' délayec neading from onc to two days in

n',ull but two cascs which worc not’ dolayud. The yields from thesge appli-

__catlons were dcprosseq below check in fen out of twelve. observatlons,

o }ibut wore sig gnificant only in the cases of Turkey and Harvest anen.
w._In ‘both these varieties the depressions in-yield were significant for
h'fthe aspllcatlon of. thc nltrute Whother in thc complctc fertilizer or

-“alonc.: :

In general, - roductlons in yluld werc accqmpunied by ruductlon in

Tn,protoln in the wheat. “In thirty-onc- 6ut of ‘fortyecight. ‘obscrvations
this was truc. Culms and hblqht tcnd to boc corrclated with yield; posi-

tive differcnces for. fertlllzer in ylcld are qccomsunlod by ingreascs
in number of culms’ and helrht : : v

 -; A longer perlog of obscrvatlon must be m;du before VurlOth dif-
fcrunces can bo statlstlcally calculatcd w1th Sl&ﬂlflﬁunc&. L

'

’ Dlscuss1cn

o

Q; Do you 1ntend to carry thls en’ for o gerlod of ycars on the

. same plots? What about residual offect? . . . i n;,.zuA

AL T antlclpate res1dual effect, -
“Q. Ig the flrst application of fortilizen mudp bro‘.pdc:ast’P
‘A. TWe plant and then apply the fertilizer... i,
THROCKMORTON: The former's tendeney ‘sedris bo. be to~wpply tho
fertilizor at the time of sceding.
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Q. Would you find pdsitive corrslation between yicld and number
of culms? There is a trend that way.

Ai. Therec was a high corrclation between yileld and weight of
prain per head. It ran 69% in 1932, 83% in 1933, and from 39-59% in
1934, Weight of kornel gives cgnsiderable correlation.

Q. Is it & qucstlon of weight of ueud or sced s1zerP

L. Size of secd on weight: hasige

KLAGES: . In our work we hed no correlation betwaen winter-hardi-

" ness and yicld. In 1929 correlation droppcd. down to practlcally noth-
“ing. Tae later maturing varictics have a grecter capacity for yield.

Uthr abnormel conditions the osarly returing verictics cscape drought.

4 Study of The Rolationship of Some Morphologicel Charactors
. To Strongth of Siraw and Lodring in Winter Whoat

I. M. Atkins

. A& study hes been nadc of bho rulatlonshl of strength of straw
to lodging of winter wheaot in the ficld. . In connection with this study
a2 nurber of plant characters have been ncasurcé to deterriine théir in-
flucnce or association with strongth of straw or lodring. In moking
determinctions of strongth of strow, o machine doviscd‘by‘Drl_S C. Sal-
non, and desceribed’ in the Journal of Arrlcultural Rescarch Vol 43
No. 1l, July 1931, has been used. .

‘The work conducted in 1931 comsisted only~of.strength~of straw
dcterminations on 18 varictics of winter wheat.  In 1932 a prcelimincry

study. of norphological charceters in rolotion to brenking strongth and

lodging was nodc on 65 v@rlctlos of hard and soft winter wheat. Mcas-
urcrients and notes token 1ncluded strength of straw deterainctions on
the lower internodc of the plant length of internode. used, dlamator of
internode or culn, height of plant, date of maturity, and ficeld notcs.
on lodging. Corrclation coefficients were calculated for cach pair of
characters studiod. Highly signifieant corrclations worce found betwecn
strength of straw and dismcter of culm, hoight of plant and diamcter -
of. culn, ‘and breaking strength end height of plant. Smaller, - ulthough
stastically significant corréliticns were obtoined bethun height of
plant and dato of meturity, briaking strength of straw and length of
lower internode, height and date of maturity, ond bethgn lodging and
date of maturity. 4 smnll negative corrulatlon was Obtulnbd betwocn
stronbth of struw hnd lodbiné° : :

v Dctallb and extonsive studies of morphological cheracters in
rolatlon.to,btrcngth-Of straw angd lodging were made  in 1933 and 1934.
Forty-four varictivs were used in 1933 ond 129 varietics in 1934..
Notes and measurcuaents taken included strengsth of straw, diamcter of
culn, lenpgth of internode, weight of culms, weight of & section of culm
near the base of the plant, weight of heads, and weight of grain,
height of plant, dote of maturity, ond lodging in the ficld.
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Rusults obtalnod in 1955 dnd $954 were in closgo agrconcnt show-
ing breaking strength to be closaiy cortielated with' diameter of cillm;
woicht of culm, weicht of a section of euln or d0n51ty of culn; weight
of heads, weight of grain, end correlated to a lesscr extent with
height of plant and length of lowcr internode. No correclation was
. found between strength of straw and lodging. A negative cerrolation

. * was obtaincd between strength of straw and dote of maturity. The ex-

tremely high corrclation bétween breaking strength and density of culm
as shown by the figures .956#% .009 in 1933 and .960 £ .005 in 1934 in-
dicate thut this charactor is cqually a8 good a measurc of strength of
straw as thc machine determination. '

‘Lodging was found to be ncgatively correlated with date of ma-
turity in 1933 and. positively correlated in 1934. Neither correlation
was very high so it is not known for sure what the offect of date of
maturity is. Lodging was found to be. corrclated with height of plant
and weight of grain. Date of maturity was found to be negatively cor-
. rclated with weight of hcads, grain, and woight of straw.

I.tcr'nnual corrclations of breaking strenght were caleulated
for each peir of yeurs results and showc” high agreenent in ov»ry in~
stanccs : -

The relationship of broakingﬂstrongth_of straw to field lodging
was studied not only from results at Dbntcn but from lodging notes tak-
".en at other cxperiment stations. Lodiing notes for a single season
failed to correlatc with breaking stronpth results. When lodging notes
from a number of stutlons werce combined: or lodglnb notes for a neriod
of yeurs averaged, a high corrclation was found bptwoon lodging gnd
strongth of straw 1n every instance

4 study of theé influence of\ stand on breaking strongth of straw
was made. in 1933 and 1934.  The importonce of stand and tillering in
a study of this kind was omphu51zed by ‘resul ts obtaincd. The weak
strawed Kunred viricty was' increascd frou 2.8l pounds reading. when
pla nteu thick, to 4. 65 pounds roadlng whon plented Ver thin.

i study of thce influence of fcrtlllzor_on strengthmof_straw-and
resistance to lodging has fajled to show any sinple method of -improving
the standing powor of o variety. Fortilizers high in-nitrogen caused
excessive plant growth resulting in inercascd shading, lengthening of
the internodes, inercased height of plaﬁt, inereascd tillering and sc=
verc lodging. : ' SR

A study is in Drogress to dctcrﬂlne 1f aos51ble tho 1nhpr1tanco
- of strength of strow between a short. wcak otrawed variety and a tall
strong strawcd varicty. Broodlng maturlQl is now in the sécond gencra-
tion. It is hoped that a strain can be scecured having stunding power
comtbined with ability to stool and yield wcll.®
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Discussion

Q. I am not quite surc’ of what you mean by "dons1ty"r>

A It 1s a section of thu sten of which the cir dry wclght was
taken.

Q. What varicty aru you us1ng for your stlff strawod parent.

A, Clarkan..

Q. Is there corrolatlon bOtWOun longth of straw and lodg1ng°
~ L. Yes, therc sevris to be. In general it is cusier to scleet
short strawcd wheats which are strong than long stramod onecs.

Gonctlc Studlcs Wlth Winter Wheat

K. Se. Qulscnbcrry

\

thh of the Ccnetlc work with Wlntur that hus been socondary to
inprovement work. Crosses have . béen made for the inprovonent of a va-
riety and data have been taken on the scgregation of various characters.
While this work has been useful, nore carefully plaonned work is needed
to establish linkage groups of factors for stable . chﬂractyrs in wheat
and to use these groups as markers in studics of other loss. stablc but -
Jimportant charucters.  Some of the gencetic work being donc on winter
wheat 1s as follows: : ‘ s

‘Rust roaction is being worked on in Texas and Kansas.

| Shattering is being studied at Donmton, Texas. The preliminery
- work has cstablished differences botwown varlctles and genetic work is
now under: Way. -

Strength of straw in rclation to lodging is being studicd ot
Denton, Texas. 4 survey of the varictics in the classificetion nursery
has cstablished differcnces betwoen varictics, and the inheritance of
these differences is béing.inveStigated,

Some work is being dome on awn 1nhcr1tance at vurlous placas, al-
though this question is falrly well worked out for nany. Vurlotlus, and
most awn types. :

: Tlme of maturlty 1s belng studlod in sevUrgl cros50s at Woodwaru,
OMAhmm. ' :

Wlntor—hardlnusg studlos gru belng carrled on at St. Paul Mlnn.,
‘and Moccasin,’ Montana.

The relatlon betwoen curllness end hurdlness and thelr rcactlon
under -different 1nv1ronnents is. the- object of. studlos being conducted
at Woodward Okluo, Akron, Colq., &nd Mocca51n Montanu.

Inherltunco work w1th res15tanco to bunt - 1s undor way at Manhattan,
Kons. , ‘Woodward, Oklu., #kron, Colo., MOCCu gin, Mbnt., .and poss1bly

et




other Pluces. Baék-chSSlh{, usmng Murﬁlh‘gs ths reslstsnt phrent is
being. Studlud ut scverul stgtlons."' B v

So e] vurletlos cross Wlth ryo moro oa31ly thsn do othcrs.'.Tho
inheritance of this crossablllty_ls bq1=b worked on, as well as o sur-
vey of -the crossablllty of various wheat ’varlutlus.; Theﬂduvclopment
of- good vhrletncs haVlng’cr 8 bi ity hlghly de51rab'o an should
aid in trsnsferrln: thu Wlnter~hard1noss of rye of Wheat. -

. i . - e

leSCUSSlon

. Since thcro Wore no. qusst10n¢ :on this papbr 1t was. suggusted
that northern nen give a bricf accountlng of their programs.
hUSEVUS In Mlnncsota, the Jrocding program is primarily con-
cecrned with hardiness and quallty. Minhardi or Minturki have been
crossed w1tthurqu1s. Thu progeny- yleld loss thun Mlnturkl but qual-
ity hos been' 1nproved. ' n Mlnturkl as
a fced graln. B :

Loaf ruut 1is more xnportant thsn sten rust 1n our w1nter whcats.
Wc are chk-cr0851hg w1th Hove. '
. Our st“tlon is cxncorncd over the quostlon of whether a soft
wheat might not be bettcr thgn a. hard wheat in southorn Mlnnesotu.
KLAGES: In Scuth Dakots the w1ntur wheat: ucrcupc rises and
falls deponding on rocent expericnce w1th w11tcr-kllllng. Most hardy
- parents such as Buffun No. 17 Odessa,-snd Mlnhardl urc bclng used in
crossing -
_ DUTHERLAND From: 50. to 100" bulk hybrlds rc‘ oW each year at -
Moccasin. - Lbout 200 scloctions are nade’ @ach: yeaur. in Fg, FG or Fp, on
. tho bas1s of - prsv1ous bunt and w1ntcr;A1111ng records.;

Shattorfhg”In‘WinfgigWho&t"'

~ P. B. Dunklo -

4L review of lltorature on shsttorlnr 1n wheat shows that the

problen is onc of considorabli’ 1mportanco to “the- rheut growor ‘but one
on which very little accuratc research work has been donc. The sclee-
tlon of a varicty. ros1stant to. shatturlnr is. of first 1nportun0u to the
" grower in regions. where w1nd and- rain: storns arc llkoly "t9 occur.during
' the maturing and riponing verlod, or whern use of ‘the ‘combine necessi-
tates delay in harvesting until the graln is thoroughly rlpsncd " In
such roglons vorietics hlghly rcSLStant to- shattorlng are. 4 nccessity
and the brccdlng ¢f "such Varlotles sho fd became an 1mvortant progcct.
~ The whole tendency in whoat bréeding Programs has been t0 develop more

- accurate methods of tcchnlquehln ordor‘to havc a better foundation upon -
. which to bas¢ .conclusions, - ‘act ‘laberctory. mcthods have becn develop-
cd for studylng such problums as bhhln& qualltya feaction to-rusts,
strength of stem, and nany othors. In cht, shattering im wheat is a-
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bout the only major problem for Jhlch a laboratory method of study has
not previously. bOhn developed.

Vquutlos of whout caanot bo uCClIthly ratced for thelir resist-
ance or susceptibility to shattering upon fiold observetions alone.
The prineipel rcason for this ‘is thot shuttorlnr docs not occur uni-
forrmly cvery year in cvery voricty. 1In ‘scasons when thero is-little
agpitetion of the riponed standing grain by wind, only‘tho Liost suscept-
iblo verietics. ‘will show oy uhatturmg, while -in seasons when segoere
winds oceur, or whon' grewth and weathor conditions ere conducive to
shattoering, the noro susceptibls sorts cannot be accurately rated. It
beconcs necessary, thercfore, thot ‘some method be devised for produc1ng
shattering undor controlled conditions ‘inm the laboratory.

4 Dechanical deviece that will shatter individual heads of whoot
in a menner similar tc that wh;ch occurs ncrmially in the ficld has becn
developed by the writer and found-uo bring to light smcll differcnces
between varietics. This riachine is comparatively simplec in construc-
tion and can be oa51ly and Chbuﬂly mado ‘in any ordinary machine shop.
It is rcasonably ccuratc as shown by fairly high ‘correlations between
different scasons. & picture of .the nachine-and bluc prints for con-
struction will be gle dly furqlshoa to anyone interested.

Hoving dcvoloped a nachine for producing-shattering in the lab-
oratory, the writer has boon able to procced in a study of the relation
of shattering to cortain characters in wheat. Of the thirteen head ¢ and
Lraln charactors studlod in their wrelation to shattering only three were
" found tc be olgnlflcantly corrclated. Awn length ond number of grains
per heoud werc found to be negatively correlated and width of grain pos-
itively correlated with shattering.

The crrrelation cncffigicnts for these throc charceters with
shattering were, -.61, -.37, +.27 rcspectively. Cceeofficients of detor-
riinction show that the longth of awn is responsible for slightly rnore
than half of the variction accountcd for by the varicbles studied.

Next in importance arc number of groins per hecd and width of grain,
cach accounting for about the same amount of variation, -and when added
to the effect produced by length of awn, 88.7 percent of the total
variation is accountcd for. The remaining variables have & very small
dircet offect cnd, thereforc, are of very minor. importance in cccount-
ing for variation in shattering in winter wheat.

A separate study of tho rclation of awn length to shattering has
beon mede in order to emphasize the possible utility of this character
in secleeting for varietics resistant to shattering. By statistical
analysis of the data collccted for fifty-two varicties of whout grown
at Denton, Texas in 1932 and 1933, awn length wes found to be tho most
inportent indepcndent varieble in its effect on shattering and was
practically indcpendent of the“othor variables studied.

Tue fact that the corrul“tlﬂn was negative, as the length of
awn increasced the amount of shattering decrcascd, is in contradiction
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to the results rceported by Lewicki, S., in Pvland (Abs. Exp. Sta. Ree-
ord 61:226) and Clark, J. A., Floroll, V. H., and Heoker, J¢ R, at
Davis, California, who found that awned varictics shattorod more than
awnless varictics. This difforence in results may be due to the more
compact hoads of the swnless vorictics usually grown in Cullfornlu and
failurc to differoniatc between. shattering due to sproading of thc
blu4us and loosc inscrtion of the secd and that due to brittle rachis
and weuk attachment of the spikelets and glumes. In this study, ncde:

. at Denton, Texas, It is very obvious ‘that brittle rachis should be con-

‘.p?yoxf

oldureu cntirely scparate and distinct from loosc 1nsort10n of the -
socd in tho‘glu.ws &s o causc -of shdttcrlrg.

{ Of the s 7Urhl ¢rosscs made in 1952 and 1933, the cross Fulcas-
‘ ’dckhull huS Boc ‘BCl&éted ds” EHE Tone oSt likdbyﬂtg produce
norm Iy S DEntEh Al Ei¥89kns "krectest tangoevofrdifferonsessin Fye
.Datu for the paronts and the F plants grown in 1934 have Been collcet-
ed, but the meons of the doterfiinations and’ other stdtistical date hove

- not been worked out and no definite report can be nmade at this tine,

However, shattering F, wppoars to be interncdiate between.that of thc
parents. The only Fg data collectcd go far are for a cross between .
Clark 40 and Fulcaster.. In this Cross the ariount of shuttorlnv appuars
%o dccreasc as the .length of awns 1ncreqse and to be hlghcst in the
awnless ¢nd tlw awned classcs.

. Plfntlﬁrs 1D10 of tho parcnts and’ crossts in this study in the
fall of 1934 werc campletely killed by a severe freeze on January 21,
1935, and as consequence data en the Fz and Fé gencerations cannot be
obtalncd until after harvest in 1936. .

Discussion

CQ. I an wonderlng 1f you. studlod tho 1nfluence of env1ronment

" on shattbrlng..

't

!Thgro s avparontly aormal, -

A, lhorv was n .6 CFTTOlqthn between 1932 and 1935._ Vurletles

have & considerable tondeney to recet in the scae way in different years.
Q.. There are scveral different kinds of shattering?

. Ae  Yes. Therc moy be brittle rachis or brittle glumes. In, the
latter the lemma geos flruto Skattering'may oecur before-the ripening
poriod. ' S ' '

Qe
ShattéranO .
wheiThat isvsemething:

Whgt,zype-of soason as to moisturoﬁis resoonsible for most

'll hdvo to, flnd out more ubout.

.....

there is considerable shatiering.

Q. Haove you had cxperience w1th both klnds of wheat?

Ae We find in spring wheoats that thcru 1s a relation betwoen
plumpncss and obility to thresh out.

Q.‘»-hut is your oplnlon of - the' leuo of lottlng whoats stand:
somc tlmo,gfter ‘harvestytoisec "if they shattcr or not?.

.. Wo. have, trlod that and stlll havo not been able. to gpt bood

rocords on dlffcrentlal shattorlnb. { :
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The Regiongl Program

Ks S. Quiscnberry

"The regional program consists of various uniform trials which
arc conducted-throuchout'tho'hurd.rbd winter wheat region. These.
trials include uniform plot tests, uniform yicld nursery, winter-hardi-
ncss nursery, and various diseccse nurseries. The objeet of all these
tests 1s to obtain as mmuch infeormation ds possible on &ll available nma-
- terial. The range of adaptation, discasc and insect resistance, yidld-
ing ability, quality and other information is obtained. In addition,
studics arc being nade-to determinme the effect of various characters
on yicld. Annual sumiarics giving a complete rcport of this werk are
presented ecach yeare Scrie of the nmore outstanding results in the vari-
ous agronomic. tusts -will be summurized bricfly. ' '

Jinter-Hardincss Nursery

This nurscry hos been conducted sinec 1919, and cach year hardi-
ncss.data arc obtained on 30 varicties of winter wheat from 20 to 30
stations in the northerh Unitcd Status and in Canada. The outstanding

~variecty for hecrdincss im thé nursery at present is Lutescens, a vari-
ety which has been in the nurscry for twe years. Seven Winter-hardy
hybrids are now cvailable which arc as hardy as, or more hardy than
Minhsrdi. Most of the winter x spring hybrid wheats from Kensas arc
rather tender in comparison to the more hardy naterial.

Ccensiderable yicld data arc obtained cach ycor on these nurser-
- les and they show that wheats such as Cheyénnec, -Kenred, Minturki, and
Nebraska No. 60 yicld fairly well in both the southern and the north-
ern group of stations. In the south, such wheats as Blackhull, Ten-
marq, Quivira, and Kawvule yicld well but are low in the north. Also,
late, hardy wheats such as Yogo, Turkey C.I. 6152, Minhardi, and Lutcs-
cens yield feirly well in the north but are very poor in the south.

Uniforr:1 Plot Tcsts

Uniform plot tusts have been conducted at all coopereting sta-
- tions from Texas to Montana since the fell of 1930. Approximately 20
stations are coopcrating in this worke. Threc varictics, Kharkof, Ne-
bruska No. 60, and Xanred were grown uniformly at all stations for the
first 3 ycars. .In 1933, Turkcy scl. C.I. 10016 replaced Kanred, In
addition to thesc varictics, cother-varieties arc grown uniformly in
cach of the threc districts; southern, central, and northern. At each
station varictics of loeal intercs$t are also included.  Each year data
from approximately 100 varicties arc assembled and averaged and stud-
icd. : : ' ‘ : '

In the southern district, based on a 85 station year average,
Tonmerq is the most ocutstanding for yield, being followed by Quivira,
Blackhull, and Kharkof. Fulcaster and Harvest Queen are very low in
yicld. ‘Late spring freczes injured the eurly wheats in twe of the four
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ycars the tests have been under way. In the Texas Panhandle, Quivira
is inelined to shatter badly. Nebraska.No.: 28 was discarded beeausc of
low yield, duc in part to shattcring: BEarly Blackhull is now included
in plot toste as the purly whout. It is tho¢ carliest wheoat being grown
in thoe plet tosts. , S

In thoe ecntral district, Cheyennc has the best yicld record for
the 4-ycar period. This varicty is rather cutstanding from the zgronom-
i¢ standpoint hut scems to be o bit lacking in quality. Probably the
next best yielder in this district; -as a wholc, is Blackhull.  The low-
-est yielding variety is Minturki. Duc to o serics of yecars huving Plld
winter, o number of winter x spring hybrid wheats are ncking very cood
yicld rcenrds ot some stoations. in this district. In the northurn purt
-of - the district, Quivira docs not mgko ncod yiclds.

‘The dateo from the nortnern district arc not as complete as is
duslrbd duc to tho scvere clincte and the lack of funus which causcd
the reduction of oxperinental work. - Based on a 4-ycar average, Yogo
has the highest yiecld with Nebraska No. 60 sccond. The two lowest
yielding varicties are Mintwki and Newturk. From these data it would
seenl that Minturki is adapted to. southorn Minnesota, but does well in
any other arca. In this arca, the winter-hardincss of & varicty is’
very important. o ' o '

Uniforn Yield Nursery . | B

& unlforn yluld nursery has becn conducted qt SOrIC - st 1tiens in
the southorn and centrcl districts for three years. One ob;cct-df this
nursery is to goet prollnln ry informition on new varictics before they
arc entered in the general plot tcstse. The nurscry is limited to 30
varictics and data have been obtained from 8 to 10 stations.each yeer.
Twenty-one varietics have been grown for the thrao-yoar period, although
o. of thc © huvc s1ncc bocn discarded. :

Bascd on thé_B—yoar averages, severcl of tho newer wlntcr X
spring hybrids have the bost yicld rccords. Two Xonred x Hard Federa-
tion strains, making ¢ood records. in the nursery, have now becn enter-
ed in plot tosts in the southern distriet, and in Konsas.

agronomic data arc taken on the nurscry cach year. and much' in-
fornatlon is aveilable on the influence of verious charactors on ylold
since & rather w1dc ransc of natorlul has béen 1ncludod in the nursoryq

Corrclatlons hqu beoﬂ culculatcd botween the ylulds of thc vari- .-
ctics in the different nursorics for tho various years. - The most con-
sistant Cﬂrrolatlons obtained werc botween Woodward Okla., and Allignce,
. Nebraska. Various othvr station results were correlated for one to two
yecars.  Of spceial 1ntorust was a negative corrolutlon found between
leldS at \codward Oxla., and Hays, d;nsus.'

It would scen that this nurscry is well worth continuing since
the information being obteingd -is not only intercsting but also valuable,) -
and a thorough tost 1n thls nursery*nay prcsont,u poOT. vurlety.- o .
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PHYTOPATHOLOGY AND PESTS OF W INTER WHEATS

':'Dr.'G.‘L. Peltior;'Chairnnn*"

PELTIER: This nurnlng we shall ‘cover threc groups of wheat
discases,--~the rusts, siuts, and foot rots including root rots. Ve
"will first hear from Mr. Johnston on "The¢ Rusts of Winter Wheats."

"The Rusts of Wheat

C. 0. Johnston

Stera rust and leaf rust comtinue to be the only important rusts
of wheat in the hard red winter wheat-growing arca. Stripe rust has
not advaonced into the pleins and the high temperaturcs and low hunidi-
tics make it scem unlikely that it will ever do so. No major cpidenic
of stenm rust has occurred in this arca during the past 12 years, al-
though it contihues to be imbortent in centrel and north-central Texas.
" Leaf rust has causcd scvere losses during 6 years of the same poriod.

The average annugl loss causcd by leaf rust is about 3 times that
' causcd by stenl rust. : : ' : ' :

Both leaf and stem rust overwinter in great abundance in central
Texas and leaf rust usuclly overwinters in abundance in northern Texas.
Fron these foci, inoculum is carried northweard and infections gradually
aédvance from south to north os envirommental conditions becon¢ favor-

" able.- Wheats with high resistance to both leaf and stem rust, and
adapted to northern Texas not only would give that state a noré stable
~annual yicld but would be of definitc advantage to states farther north.

" The amount of ovérwintering would be reduced and a reduction in the
total amount of inoculum would decrcasc the rust hazards to the north-
warde. ©

slthough many physiologic forms of both rusts have been isolated
from collections made in the area, only « few frrus of. each rust appear
to occur in abundance year after year. Forms 18 and 36 of sten rust
and forms 9 and 19 of leaf rust seem to be the dominant forms. ycar after
year. This incrcases the probabiiitics of success in brecding rust re-
sistent wheats: for the hard red winter wheat area. The problen is still
further simplified by the fact that resistance to several forms fruquent-
ly is dotermined by the same genetic factor, and by the fact that meny
of the physiologic forms aro indistinguishable as far as mos t ‘cormercial
wheats arc concerned.

uany leaf-rust resistant hybrids from crosses betwecn vurlctlcs
of -cormon bread wheats are now available for study. Intcrspecific
crosses have been avoided because of sterility and possible linkage.
Promising resistance to leaf rust has b.un found in Kawvale, Mclakof C.I.
4898, Hussar, Quivira, end sclections of Kenred x Hard Federation, Pultz



c.I. 5308, Mediterratean C.I. 3332, Fulcaster K. 317, and the type of
Mediterranean whect grown in northern Texas. Certain hard rcd spring
varictics and many soft whitc sprlngs from Australia also have shown id
nmuch leaf rust ru:1~t(,nce° : :

Grocnhouso ox,crlncnts have shown-that hcavy loaf rust 1nfgctlon
on & susccptible vurlcty roduces plant hcight and the yield of grain,
straw, and roots, and rosults ir an increasc in the wator requircnent,

- and the. time rcqulrod to head cnd to matyre. The amount of increasc or
“deercase 1s proportional to the length of ‘the infcctlon perlod..

Wheat Discese Garden

c. O./Johnston- : 1 :J"A : EE

‘ A wheat discass garden huS been grown at M@nhattan, Kensas, for
the past 5 years, as a part of theé hard red w1ntcr whoat 1nprovement
prograris ~ The. nursury consists of 50 varletlcs und hybrlds grown in-
duplicatc 8-foot rows. . One series is malntalncd for studles on sced=
borne discéses such as bunt cnd loosc smut, while the’ other -is rescrv-
cd-for discascs parasitic on the leaves, such os the rusts nlldew and
leaf blotch :

Ow1ng to & shortage of Lunds and time no urtlfICIQl 1noculqtlons
have beon made excecpt with bunt. The secd in the stut-series has been
inociilated with compositc 1nﬁculum of all of the bunt collections made
in Konsas. In this cowp051te gt loast 3. sharbly contrasted physiologic
forms have been presocnt each . ybar.' Although no “rtlfIClal inoculations”
with loosc smut have ‘been attenpted, there is an urgunt need for such
work, owing to the apparent 1ncrcusc in thut dlseaso in thls area, Cs-
r001ally in Texas. : ‘ ‘

Nutes have ‘been takcn on the two rusts, mildew, and speckled .
lcaf blotch (Suptorla trltlcl) wiion. thuy ocecurred naturully in the nmr- .
sery. - Very gebisfoeiory L.t have bien- obtuined OuCh year except for
1934 when- drought cllnlngte’i 108t plont diseascs.

Arre n@umbnts for thlh new whcqts 1ncludou in the dlccasc gar—
den should be n&db with Dr. X. S. Qulsbnbvrry The data obteined in
this nurobry are given on the . l;st page of Dr. Qulsenborry s annual
nlﬂoographcd rcport. .

Co S ~Discussion

PELTIER: " Physioclogical spociulization is. an artificial classi-
fication and not an actual onc. Forms which come in from the south go
back south for the winter just like robins. The conter of overwinter-
ing is in the southern district but the spores do not blow all the way
up but go in stages northward as tho wheut natures. The south Toxas
situation is a very important one for the winter wheat belt.

'
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Q. At what stage of developrient is the planb rost stisceptible?

Li I have not found infection earlier than in the boot stage.

Q. That is truc under Nebruska condltlonu. Docs it prevail
in the south? | ‘

A. Yos. :

Q. How do you account for so many dlffcrcnt forms and what is
the role of barborrics?: ‘ :

A. Zradication of barberrics is norc. 1nportgnt in recducing thc
nuzber of physiological forms than in cutting down sten rust.

Q. Does lcaf rust ovorwlntor at Hsnhottan?

4e Our overwintored lcai rust is not an importznt factor for .
spring freczes cut it downe.

. Point out brlofly the s1¢r1f1cunco to thc plant brceder und
the farmer the dlffurCHCb betwcen scedling rpuctlon and maturce plent
rcaction.

A. In studying resistancce we often gut « nocullar situation.
In tho secdling stuge you may have rosistance reccessive. If you grow
the ssme plants to maturity they may have rust. Many varietics arc
susceptible in the sccdling stubc but as they grow older they got rore
ruci: tant. Wo dc have varicties resistant to a number of physiological
formas. Konred is resistant to 11 forms.

Results From Uniform Bunt Nurscrics

H. A. Rodonhiser

Two phascs of the covercd smut of wheat problem are being studiod
in connection with the pgencral wheat improvement prograri, nanely, a
study of the varietzl resistancc of wheats to bunt and the virulenco
and distribution of pathogenically distinet strains of the bunt organisn.

To determine the varictal resistance of wheats to bunt o series
of so-called uniforn smut nurseries have becn naintained in each of the
gonoral wheat regions. Ten of these nurseries are distributed through-
out the hard red winter wheat arca and one is planted at Kearncysville,
W, Va., thus insuring date on the varietal rcuctions to bunt under a
wide range of cenvirommental conditions. In thesc nurseries are tested
the wheats grown in the uniform plot tests, the uniform yicld tests,
and in addition newer hybrid strains which have shown indication of
smut resistance at the station where they were developed. The results
obtained in these tests arc promising in thet o number of lincs have
developed on the average less than'l percent of smut as compared with
45.2 percent in the suscoptible check, Kharkof, C.I. 1442. The snut
resistant wheats include threc Bhlvhllnh X Hussar lines, two Murtin x
Blackhull x Blackhull selections, several Nubraska Turicy selcctions
and the new variety Yogo which for the past threc yeurs has had an av-
erage of 1.3 percent of smut. - .

The question arises as to whether the inoculur used in these
urscry tosts is reprcscntative of the paﬁhOgcnlc strains prescent in




" the arcas far whlch ‘tlicse hhu&ts are adaptod. To. answer this question
pethogenicity tests with the inoculum from scch station were nade on
the ten physiologic form host tosters camonly used for thSlOlOLlC _ ,‘ .
forra identification. Tuo rusults 1ndlcutud thet only . two of the ten
known PuthOLOHlCully distinct utrdlns of Tilletia levis weorc present
in the uniform smut nursery trials. One of these was prescnt in the
inoculum at @ll thu stetions and is the least virulent of the known
forms; the other, a virulent strain und .quite widely dlstrlbutud,'was
lduﬂtlfled in thc inoculum from the nurscry at Lincoln, prruska, and
Dvnton Texas. ObVIOuSlj our whoat varicty tests are not corplete
until those lincs found resistant in the uniform bunt nursery are fur-
thor tosted to zll of the known pathogenically distinet stroins.  We
now hove identifiod 10 of Tilletia Lovis and 13 of T. tritici. Tiuse
.bosts arc being sterted this fall in cooperation wlth the oxpuru&ent
stutlons at Bozenan, M;nt.,'dnd Pullmon, Wasglngton.. Neo . wne .pothogen-
icclly distinet strein of Milletis levis -or tritici has yot been iden-
tified which is virulont on oll of the host testers. By combining the
factors for resistance it should be possible to brecd verictics of,

- wheat which erc resistant to bunt as well as heving other d0511ablo,

agrononic characteristicsa
Discussion

Q. In conncction with the soil origin chart would you think ’
that the biological condition of the soéil nmight be a factor?
- A. It is possiblc that the presonce or absecnce of cortain SOll
orgunisns may affoct the omount of bunt infection obtained. Consider-
able ilffcronco was noted in the amount of mycelial growth in soils.
from St. Paul and Logan, Utah. This was particularly true in incuba--
tlon tests at highoer upbacruturos.__
Q. What about scil moisture?
A.  5ll soils werc.-held at 20 3crccnt noisture content.
Q.  What 1s the difference in texture of the two soils?
. L. The Logun soil is classcd as d silty loam as compqrod w1th
the soacewhat heavier loan s01l from St. Paul.
0. Doecs tnp pcrcent 1nfuct10n rsan a_corresnonding reduétion
in yicld?® K
L, No. In onc expurlmgnt I recall that 1 percont 1nfpct10n'u—
mounted to .3 percent reduction in yield.' ) _
Q. In your studies of thesc various nuabored forms cgn you -
give us & general stutonent of your JrOSbnt view of thu s1gn1f1cunt
muber of forms of the two species?
, A. At the present time we have 1dent1flod 10 puthogenlcally o
distinct forms of Tilletia levis and 13 T tritici. Those have been
found fairly well distributcd in the Palouso arca of the West, the
westérn half of the Herd Red Spring whoat rogion and- gouth in the Hard
"Ked Winter whoeat arca. L focl quite surc that with an additional nun-
ber of host testers and suut collections a chuter numb 3T of distinet
streins could be identifiecd.
'Q. Do you héve any varicty of wheut rcs1stunt to- all of the

known bunt forns?
A. OfF the varlutles s0 far tested none have proven resistant to
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all forms. Sone of the varietics are very highly resistont and some
imrne to certain forms whilc completeoly susceptible to others.

Q. How do you account for the presence .of new forms in arcas
whero the wheat hes prev1ously ShOWn rbSlStuan to bunt?

4o It has been definitcly proven that now forms: of the rust
" fungl may develop as & result of hybridization and nutation. It scens
probably that the swae may be truc with the bunt orgonism. In addition
new forms nay. upoour in areas as a rosult of interchinging of smutty
scod and as & rosult of infection from wind-blown sporecs. Bunt is de-
cumiletive - onc percent in a ficld one ybar'nay mean s¢veral percent
the following yeur. I would, cwghu ize the neod for sced trea tmcnt
cven in epparently smut—res1btant varictics

¢, In inoculating winter wheat e tbrlul in order to get local
forms sometinmes we have to get the smut from the spring wheots. I
wonder if we cet the sare results?

4. The najority of our spring. thdt snut colluctlons z1though
virulent on spring wheat host testers hove proven to be cmong our least
virulent strains on thoe winter wheat host tusters. :

The heat Foot-Rots
Hurley Fellows.
¥oot-rot is an inclusive name inciudin cny discase attacking
the cercal from just above the soil line and on down, no nettor whether

one or all psrts are attacked. Thc nexe , root-rot, refers to one par-
ticular phase of foot-rot.

Tho major foot-rots and their distribution are as follbws;
1. Tsake~all causcd by Ophiobolus graminis. Found in contrel

Zonsas and Oklahome, New York, Orcgon, Washington, Californic, Tenne-
ssco, Marylond, Illinois, Indicnc, North Carolinc, and Arkansas.

2. Dry land foot-rot. TFound from the Panhendlo of Texas north
to the northern border of iMontana znd other places‘w1th similar climnte.
.The cause¢ is not certsin but belicved to be Helminthosporium and Fusar-
iur. ’

3 The Pusariun-fAelminthosporiun group. This is-the type of

Poot~rot in having « seccdling blicht state. This hes no comsion nenme.

4. Colunbia Basin foot-rot. Found in ssstern Orceon und Wash-
ington and northern Ideho. It is ccuscd by Cercosporclla horpotrich-
oidcs. :

5. Browning foot-rot. A foot-rot founi in Northern i4lberta
It is caused by Lagona rodicicola.

6. Scvercl ninor Poot-rots arc caused by specics from 12 gen-
c¢ra of fungi. '
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,‘7sb Crinkle joint. Thls symnton.may sonectines be caused by moro
than onc foot—rot. It is an, indircct synptom. e

- The synpt@uﬂ of takc-all in its uquHCCd stages are. churgctcr-
izcd chicfly by ulstlﬁct, stuntcd spots in the ficld and.the black dls-
coloration of the lesions. Chlto hcads noy or muy not be prusont.

"~ The dfy lunu‘foot-rot is -detectsd ot hbhdllg tine . elthcr by the
oth. of 1nd1v1duul culms in a stool or by an exaggoruted drourhty ap—
pcurunce Thu crowh of' diseecsed plunts Nlll be dlscolored.

w Thc cousc of ¢ey land foot-rot is not doflnltcly hnown but ru-
sarium and Helminthosporium have been isolatcd from discused plants.
- It is controlled satisfactorily by o retarded date of nlanting;

Fxperinental work with take-all hos been Ltlong the llnbs of re~
s1stant varieties, soil amendments, tho cnvironmental fuctors cffect-
ing its v1rulunco, soil man“guacpt - its distribution or sproad rand -
the physiology of the organism. causing it. No vurlety of wheat or uny
noar relative of wheat has been found with sufficicnt resistancce. The
application .of phosphorous has been of -miwne help in control. The harn-
yard manures have also been helpful .in control. Howéver, rotation with
non susccptible crops is the best preventive. Drastic treatment o in-
fest soil docs ndt‘diﬂinish the rctention of the discase. The most
cbvious reans of spread is by discascd plant debris. Infection occurs
definitely during the fsll scuson. : ' e

- Ophriobolus gramlnls, the caus al org&nlum of taku-all cin util-:
ize but very few nltrogon ‘compounds as food.- HOWquf, thb prgsonce of
other ormonisns help it 1n utlllZIHE meny others. . '

Dlscusslon-

0. What two orgonisms in the drylund foot-rot do you conoldcr
nore freguent,. Fusarlum or Holwlntnosporlun° - :

4. Fusariunm. : »

KBZER: Ve pét nore Holulnthopporlun in our igolations.

Q. Have any varictics rosistant to take—all been found? .

4. - I will have to report failure to find va rieties resistant
to tuko-“ll. Sinee therc are 140,000 organisms in the soil you can sce
that take-all has lots of noiz thTb. Soric of thesc organisms probably

help to mako condltlons which arc fa vorublc to tukc—ﬂll.

‘Resistance of thut to H0551an Ply
Rbflﬂuld F._Pulntur

'Tné'ﬁéééian fly, dcstructlve pcst of Wheut Wﬁs,appqrgntly.in-

troduced into the Unlted Status about-the: time of the' ‘merican Rovolu~

tion. iss early as 1785 resistant varietics -of wheat wore ‘mentioncda

Since that time there are mcny casual rufpruncqs and sore cxperimental

ki
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data given in pﬂﬁiibatiohs;

‘Tor mearly twonty'ybgro the entonologists and cgronomists coop-
creting ot Konsas State Colloge heve bucn studying this ‘subject. - Much
of this work is surmmriged in kansas Technical Bulletin 27.

The cges of the Hessian fly arc laid on the leaves of the wheat
plant, the young larvae migratce down the leaf and go as far as -they
can down between: the.leaf sheaths to o point whoere it joins the stem.

-Here the lurvac develop, pupete w1th1n the "flaxseced” (puparic) and

later crcrge as adults. From two to five generations occur each year
in various parts of its ranpe, abd up- to nearly 500 cges for o single
Tfemele have been rccoricd. s high s 88 fluXSbed have been tokon ¢
fron a ulnglo tlllbr in the floLd.»

kbst of tnc cxncrlmpnto havc beon conductod at Manhatten gnd in-
volve fly from the hard whoot belt. Thesc have shown that verieties do
differ. greatly in their susceptibility to the Hessian fly. Some vari-
etics which have been resistant ©to the fly from the hard wheat belt
have becen Dawson, Honor, Fulhord, verious Illini Chief sclcctions, Kow-
vale,: slichigan Wender-(Red iay), Red Rock, Shephcrd, etc. Varicties
which have usually had medium infestations have been the Blackhulls,
Hervest Quoen, Imporial imber, Poole, Red Winter, cte. Susceptible

‘varietics weré Turkey, Kanrod, Minturki, Oro, Cheyennc, Kanred x Herd

Federation,  Quivira, Temasrg, otc. S.ric strains of varietics which
appear purc in agrononic characters have been found to dlffor in thclr
susceptibility to Hessian fly.

In the fall the infestation of plants frequently results in a
lowered resistance to winter-killing, or somctines the ‘death of the
plants is causcd by fly. On severcl occesions this type of injury has
occurred on cooperative wheat varicty tests and produced a rnwrked :cone-
trast between variety plots. Rows of the different susceptible varict-
ies also differ in their ability to rccover from an infestation. This
recovery fuctor is difficult to measurc and so far has been very little
studied. ’

In tho spring, infostation prevents the culms from heading, re-
duces the cplount and quality of grain, or causcs the culms to break
over ot the point of infestation. On o fow occaslons this spring in-
festation has resulted in visablce differcncces between varictics.

Scveral foetors ere of importance in the rosistance of whoat to
Hussilan fly. 4 variction in the ability of varieties to rccover after
infestation has been mentioned.  Stiffness of strow clso is of import-
ancc in preventing the lodging following the spring infestation. The
particular kind of rcsistance which has been studlced nmost was of the
"all or none™ character. If o larva reached the bese of the culm and
was uncble to cormience feeding it died. If it was able to feed at 2ll,
development was normal. This type of resistance is carried by Iilini
Chief and other varieties.




- &0 -

. In the Blackhulls and other varieties there is o type of resist-
*unco in which the. tlller or culm . devclops fairly normally in spite .of
‘the prescnce of the fly. In the foll a wrinkling of the leaf dis. the

chief evidence of the proscence of the fly. In the spring the 1mplunta-
-~ tion of the flaxsced takes place botween the nodes rather than at the
’nouu.k I addition the internodes are not shortencd as thoy are. under
tho usucl fly injury. Ve huVC spoken of this type. of r651stunce as
mtoloréncot. It appears to. bc morc easily influcnced by. erv1ronncntul
. conditions than is thc other type. Some vurlotlos such as ﬁuWVulO ap-
vear to possess both typos of ros1stqnce. : N

"Suudlcs on a lurLo nuzber of crosses h ave bqun abundant evi=
dence that under comparablce conditions, resistance to H3531un fly is
-inherited, Twiic exact number and character of the genes imvolved has
"not” buen determined. It is known however, . fron crude ratiog: which-
:vhavo been workod out, as well as from circumstant ial ov1donce that a- -
nong the rosistant wheots there are at-lcast threc- and.prebably . five
or more @enstic factors involved. " The ovidenco has comoe -from the fact

7 that hybrids may differ in their spring and foll suscoptlblllty and

that o number of diffcérent crosses betweon various. resistant varietics
have. Fqun suscoptible, in addition to rosistant scgregatess -The .
. types of resistance -discussed ubovo are undoubtedly governed by. dlf-
foront gunutlc fuctors, some of which arc difficult.to. study. ‘

Hybrlds hgve n“lnly boen studlod in rclatlon to tho fall 1n-r
festation by stoking the infested plunto. It has been shown ‘that hy-
brids similar to eithor parent as to fly roactlon may: be sélected from
a cross. Hessian fly rosistaonce doos :not appecr to. be gssociated with
_ any of the cormonly obs orvcd gmronOﬂlc charactors, such as graln qual-
111ty, ulntcr hardiness, awns, and others. o

P Tho rosults roportcd s0 far refer to 1nfustat10ns, by thu fly
]ffram “the hard wheat belt. In the. soft wheat belt of eastbrn_LhnSQS;
“add meny of the stutus further cast, vuricties listed above ap resist-
ant arc susceptible, or at least only moderetely resistant. This dif-
 fercnce in the rosistance to the two populations of fly is rotained

under infestations in cages placed side by side in the greenhouse. .
On the basis of this and other data it is belicved that. the population
of. fly in the two arcas is made up of varying proportlons of groups of
flics ablce to infest differcnt varictivs. In other words there appear
. to bc two or morc biologicol strains of fly which are nixed in differ-
.ent arcas in varying proportions. itwvale and Blackhull appcur to
v_hqvo sope resistance to both populations of fly.

., lhc lntorsp001flc hybrid varlcty murqulllo is tho only cormon
or. bread wheat type which has so far been found to- exhibit any consid-
~erablc dogree of. r051st“nco to populations of fly in both: wheut belts
' of Kensas. . In. hybrids involving: crosscs botween Marquillo and the
winter wheat varictics Tommarg, Minturki, Oro,: Kowvelo and (Kenred x
Hard Federation) it has beon found that resistance is inherited inde-
pendently of the spring habit of growth. It is hoped to fix this Mar-
quillo type of rcoistance in winter segregates from thesc crosscs.
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In linited studics of spocics of Triticwi it has been found that
thosc with lower chrorwosoime numbers in general ure less susceptible to
Hessiun fly infestations than those witlh higher numbers. Among the dur-
un whetts and aoong the crmers sone varicties are resistant, others are
susceptable and sore suscepbible vurietics contain strains that are re-
sistant. ’ :

Breeding for resistance-to Hession fly in wheat is a>longtiio,

complicuted problen but considerable. progress has alrecdy been mado.

It is our ain to produce vurietics that sre as guod or better than va-
rieties now growun, in other respects, znd arc at the sane tine fly re-
sigtant. ' : :

Discussion of Dr. Painter's paper was deforred until afternoon

“and the conference was adjourncd at 12:05 P.il, .until 1:30 P.Ii.

From 12:40 to 1:20 P.ii. the visitors were shown the hardening
and frecging equipnent in the Plant Pathology greenhouses, and wore
given un opportunity to observe cnd discuss freezing experiients with
both whoat and alfalfa. . . :
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FUTURE PLANS

. Dr. P. C. iingolsdorf, Chairman

‘ o BLNGRLS SDORF: -This scction on "Futurc Plans" does not lend it-
.seli very well to proseqtatlon ‘of formal papers. I ¢ot just about as
“rmch pood .out .of informal dis cussion wnlch nisht be called a round:
taole-or;OOJmlbtee of the whole. There are several qucstions to dis-
cuss: ' B S

Questlon 13 :5hall the >rosent,gen<rzl sot-u1 “nd plan for uni-

forﬁ Lrluls be coﬂtlnued? ‘ ' ‘
(IESSELBACH: T believe we would be in 1avor of contlnulng the

prpscnt oetrup,of unlform_nursgrios"and field plat tests the sane as
we have been. I would considér new cntiries LcrhipS‘in the way of va-
. rieties. 1 bbllOVc hmsvmlly I would be in favor of uiore replication
of nursury tests. I notice that 1@po:t¢nce is uttqchou to the indi-~
vidual line-up of yields of various stationsi: It séoms we dre not.siop-
ly averaging a region to get datc but wre working out correlations of
varieties between stations. I belicve no yield test with less than
five replications justifies the confidence that should be put into
such & test. 1t 1s not very expensive .as we alrcady huve the overhead
and I'd say herc in Nebraska if we're going to stress the individual

station yields as belng pretty inportant, we would like to have five
replications. In st cases there are three.
Ouestion 2: .ro nineographed reports worth while, or could

they be dropped?

MLNGELSDORY: If Dr. Quisonberry is willing to do his part I sce

no reason why they should not be continued. -

~ CUISENBERRY: The reason that question was asked was to find out
whether the reports ure worth while. We are willing to sumiarize the
data, and if the reports arc used and ure not just snother piece of
mail they will be continued.. We are glad of sugeestions as to forr.

PARIER: s & worker in Innsas we regard thui as of great value.
They help in annual neetings where we consider brunch station work, and
the bringing together of previous ycars! work is w valuable feature of
them. I would like to see then continued. '

fuestion 3: Having all agrecd that these reports arc cssential
the next question is about what varicties should be considered in uni-
forn trials?

QUISENBERRY: In the southern district Harvest Qucen and Ful-
castor, have a very peoor record. If we have naterial available what
would you think of dropping after this year, Hurvest “uecn and Fulcast-
er, as uniforr: varistics? The sane question cones un regording Ne-
brduka No. 60 but this vuricty is carmon to all stations. For that
recason I would ask to keen Nobraska No. 60.

In the contral district if agree aqlc to others I would be will-
ng to sse Minturki und possibly Quivira dropped ufter this harvest.
I hove the impression that the Hebraske station is a little north of
the Quivira territory.

R
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The northern district is ripe for some chunges, possibly the e-
linination of Newturk, iiinturki, and C.I. 8034. I believe the list
has been reduced at sone stations 80 that we only had five varieties
" cormon te all stutions in 1934, I wis gh it would be possible if we

could decide on possibly Tfive for all stations in the region.

ILNGELSDORF: The question of whether or not these varietics
'uhould be changed and how frecly they could be changed is a. rood top-
ie- for discussion.

CATIINS: I would gursonully agrcc with Quluennerry. No Har-

Vest Cucen ia {rown in ‘our area. _Nhllc there is gome Fulcuster, at
- the Denten stotion we know it is not as good as Dunton and several
‘other- varletleu. It rusts very badly so we would be Nllllnf to sub=-
stitutc sore bctter raterial.

CROSS: We have a pretty good record on ther: at our statlon
(but whateVur suits the will of the group suits us. e aré very willing
“to- discontinue théw as unifom varictics throughout.the regiom.:

- LAUDE; I would nqt_want_to cormaent now resurding specific va-
ricty changes but just in gemeral it would seem to me We should keep
in rind the regionul viewpoint and . if there is o possibility of learn-

"ing;n@re bout wheat just by hdvin* 4 certain vdrloty in, it might . be
worth while to keep 1t even though that pwrtlculur vquety doegn't
have such. 1rportun0u. Keep it fron the standpoint of learning ubout
this particular plant, -

- MANGLESDORF: Plant breeding re solves itself into the matter. of
developing varietios more and more hlahly restricted for various reg-
ions., Uniforn trials huve greater value for flndlng out the chgr ctcn~
istics of wheuts rather than yiclds. B

| SUMESON: I rather agree wi h Professor L ude in tho desirubil—
1ty of ecologic continuity. Dr. Kicsselbach and I stend for elimina-
tion of Minturki on the ground thut while it has a fairly good record
at Lincoln it bhas no. place farther west. We now Xnow the varicty
fairly well. In place of Minturki we would like to see substituted
bOﬁO:WththhiCh is winterhardy. The rcason for that is that we have
stations at North Platte, wlliance, .ané Vilontine wherc winterhurdi-
ness is a definite factor. ¥With reference to Quivira I night say we
have no hope for it comuorciully anywhere in the stute of Nebraska. -
If Quivira is moved out and a Hurd Federation hybrid put in we will
ultinately have to rive an even worse report. Harly Blackhull is of
‘more interest to us. ' o
‘ - PARIZR: - I do not believe that Qu1v1ra belongs in Nebraska..
CLAPP: I just made the remark to Throckmorton that Blackhull
- pets alorg better in northorn Xansas. Barly Biockhull would be good
to keep in. o ' _

ROBERTSON: If Iunsas decldes to drop Quivira we ought to drop
it '

PARIER: XKeeping it one nore year will help us to know what we
want to decide. ’

KILISSELBACH: I an sure in that case Nebraska will be glad to
retain it., S ’ :

A. F. BUANSON: I am perfectly willing to take southern and
northern11ater1dl if it will help their men to interpret rosults.

: uALJON Is Jt not truc thut Quivira was the a1chest yioldcr
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thls past yedr in tho central ilstrlct° e S
QUISENBERRY It was in thlS.J&&r but 1n; four yoar tebt lt has
been lowe - - :
LGE C‘DORF: Vhat about tno ACTGHLTH dlstrlct9 ' . ‘ ¢
N VILSON: He'm‘uld-no #lad o codverate. . In d¢op91ng.d1nturk1 we
would beﬁdroppin5 ﬁho only commercialgvariety:of wlnter;wheqt we have.
Until we get scormething better we. are using it as ¢ measuring stick. 1
think we would prefor, from the viewpoint of our own stution, to con-
tinue iMinturki until we can got somc%hing better to put in place of it.
- AUSEMUS:- I think that ig our viewpoint. -¥e woul 4 want to kecp
it in Miniesota. In putting up a new Vdrlbty the questlon of seed
would have to be considered.
CKL.GES: .s f.. ns South Dakota is conderned we haVe'great dif-
- ficulty in reccoiriendin: something better than Minturki at this tine. I
have discontinucd the variety test plots until we have some 0f our own
nateriul coming on in’ the nursery. - In this northern sectlon I would
likec to sec Jlnturkl loftin for the tl 10 bolng
: L. P. 'REI?Z: There is one station wherc wo voali be purtlcul
ly intcrested froo the conn0r01¢l standpoint and that 1s the Hoceasin
stations .t the Hovre station winter-killing is froquontly quite sev-
ere and yields are low. From-the Bozeran station when we grow winter |
wheat under favorable conditions the- ro»ortg show. .outstanding yiclds, :
frequently soing over 7% bushels to the acre. Thnt does not rescrible
the work. of .neo rny'"vrlculturul reylon. e are very rmuch interested
in Yogo. e have no speeial objection in carrying Minturki o little
longer but arc not intercsted .in it from- the. conﬂor01al standpoint. I
would not recorichd it for our oWn gtatc. . . .
) “Cuocstion 4: Shall we cqntlnue tuG-inld nurséry-ubout as it is
for another five-yeur period? :
" P.RITR: . Roforring first to Dr. Llossolbach's rooouzonlatlons,
.1 belicve we coull gtand the work and cxpenuc of puttln in five plots
CinTthot pc'tlculnr nursery becuuse 1t is important hot only to us but
to the whole outfit. g now h e three ylots but could tako on thc cx~
. tra two. I Wlsn to sccond the suggostrun that_wo all try doing that.
Regarding: thl nurdcrj, there are quitc -a fow straing that would not do
well in Khnsgo. e ‘are willing. to have « reasonable nuuber of what we
regard as very ordinary wheats if it rendors rcglondl service. I should
like also tc second the general roriarks that. wer should bry in that nur-
sery to bo woll up with the parade. .
REITZ: 1 wpu*u not know whero we would get two moro replications.
KIESSELRACH: T think the individual stations nuut be grantod {
liverty in caso they 7o not have ‘enough soil: facilitic ’
. Question 5: Shoul¢ WO use. dandomlzatlon or the Modified Latin
oquaros? . '
' Qohortson ravirked that he.h 1as, rﬂndomlvqtlnn in his nurscry.
unLhON Sorie havo had- ranﬂonlzdtiOW apd have: g£one back to sys=-
terntic replicationsg. "I .do not know that L havo any scttled convictions
ono way or another. It scous to fis that im program of this kind we
arc dealing in most cases with pretty large VerlthnS and only when
~dealing with a small nunber is it necessary to take account of experi-
nental errors. Vhen we get into randomization of plots therc is diffi-
culty which is perhaps not scrious but worthy of consideration. With
systenatic roplications things go rather snoothly. You can work out

2
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& plun befOre going to the ficld and know where everything is. There

.is less chance of "boneheadO" You may correct for small errors but

“t the same time are taking a ‘chanee ©f making larger errors which:-
may. be nore important. Just how ‘important that is I do not Xxnow.: It
scems to me that it may in nost cases be said by the individual who
is .dding the work that when he adopts the randem method it will tako
nore tire and concentratlon on his part than the systematic arrange-
nent. If We is depending on freshman help he will be more reluctant
to turn over his planting list if using rundom than systenatic. I

think T would be. Per&aps a pood nany of - those things ‘ought to be
.‘conuldcled. Vie are sm1et1mes incl'ineéd to confuse just whut we gain
by randaiization but it seeris to ue that we are not increasing the re-
.ll&bllltv of our experiment as nuch as we are increasing the reliabil-
ity of our estimate of error. I doubt if we get a more accurate ex-

pcrlment._ It is true in meny casés that the correction we make:in

our errdr 1s rel tlvelv small. If ny meriory serves rnie correctly-the
nﬂprovenent in estlmatlon of crror by randomization is a.pretty small
itém. The whole thbory of rqndonlzltlon depénds on the assumption
that you have enough replications to take care of chance error. .- With
only three I am sure you would not have enough. If you had 30 variet-
ies replicated 30 tinmes I would not object but do question its import-

- ance with only threec. I am not inclined to insist on it.

TYSDAL: How about apyp llcatlon of variance :‘to the systematic

,'arrange"lentr>

SALHO ' It depends on the assur ptlon'of adequatu replications.

_Ifiydu hqu CO,@Ctltlon there is a large error any way you do it.

_ AUuhMUS - If you ‘once get started at randomization it is not
bad at ‘all. Ve make out planting plans and:go-ahead and plant just
as 'in = systenqtlc arrangenent. I a1 wondering if the increcased la-

_bor doés not come from dSqemullgg of -data afterwards.

"Question 8: There is the qusstion of having a uniform intro-
duction nursery. Thére never has becn any system in the way we get

foreign varictics and the way we test then. I realize that 99 percent
of the’ forelgn wheats arc not adapted to our territory but realize
there’ should be sone systematic way of bringing them in and having nore

or less uniform notes on thewm so we will know the characteristics-of

' NUISENBERRY: As ‘you know, all foreign wheats that come in rmust

"be-grown in a detention nurscry for one year before.they are sent to

you. We try to sort them out snd send them where we think they will be
best adapted.
PAREER: “We have to remcmber there are genes in forelgn wheats

“which may be good. We have had over a 15 or 18 ycar period quite a few

delays and some losses. Taking a que from Maximov, we should think of
it in terms of a FOnuth warchouse. It is 1mportant to have -sone sys—

"tem better than we nave ‘had in the past 18 years. I believe it is

reagsonable that if we ask ‘the heud of the D1v1s1on he will improve the

systen and speed it upe v
FELLOIS I would like to have everything that comes in. -
QUISENBERRY: If you would write tc lir. Bayles you could get

rmuch foreign neterial already grown in detention. Too often the request
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goes to a forelgn country and” the shlpmbnt ig 1nteroepted. Pos51bly
the wheat desired is on file in wathnpton.

, SAIMON: I wonder if this is not a rnctter of ﬂettlnr together
and findingz out what these nen want. We rather hesitate ‘to send out a
lot of mnterial for tGSthg unless the fellows really wunt'it._ I
think tosting for genes is a ra ther an &evelog&ent that 1s Wlthln
the last’ throee or ‘four - years.,

JOHNSTON‘ I have used. Dlant 1nventerles in. oelectlng the for-
cign Wheatovl anted. -They usually give sore sort of. deseription of
thems There .are’ several - thlnge to coﬁslder about thcse foreipgn- wheats.
Ne onu paid much attention to tham until’ they’ reud sorething about
then in literaturc. - Then 1nsteod of wrlflnh to Washington they wrote
to- the ren who Wrote the lltcrgturo. If‘yéu kecp an gye on:the plant
1nventor1\s you ret o retty nood ides of what is avoilabloe- :

PARIGER: Viould it be in order to make the definite suggestion .-
that Mr. Bayles send out o-list avery Auﬂuet to. the cooperutlng nen
of wheut nd ather srmll brulns r9001Ved each year° ‘

»The request was formgllj approved.

- Questien 7:.‘wnat about multlble chtoro in, foundatlon stocks°
MANGELSDORE: . dveryone is making @ lergs -sories .of crosses of

varletlee hav1ng gfiffness of oteg, freedon fTuL ohatterlng, carliness, -
etc. It is very likely that when they get pronising.material fron ,
these crossecs that- they 7111 have .to bo ‘erossed agoein to get other de~

sirable ChJTuCterluthS. -why can't we get something desirable and
keep adding othcr desirable renee? By crossing with varieties known
to be productive we stand « chance of gettlnb'SOuethlng g00d. Ve
Would be d01nﬁ in a system&tlc wuy what we arc now d01nb in a haphaz-
ard wa : : -

'

Dr. Manpolsdorf left to taxa hlo traln dnd after a brief inter-
riission the dlscus31on Wdu resuieu under the leadorshlp -of Dr. Qulsen-
berry. : . . ,

“UISAH NBERRY ‘¢uoulﬁ you cure to dlscuss the bullulng up of nul— o

tiple combination . stocks? I have o littls Private projoct I am play-
ing with in which I oy trylng to asscmble 1uter1nl containing factors
for dlfferont morehologlcal thractere.. :

L. RITZ: . It seens: desirablgs,  with us we have a combina-
tion broedlnt nronr&m for ‘bunt resigtance. There is a very strong pos-
sibility that in a few yeurs we w111 Jhave: fixed tho character bunt re-
sistance in nmany tvpos. Rust res;utaqce nust be tied.in with that.
Atvprc,ent we are working with sprlny ‘wheats with Dr. Ausenus at ‘St.
Paul. As ?ur as .a gosrdinated progran is concerned ne don't have it.

‘but it is @ more or loss chance prop031t10n.

Qe Would not you, Dr. Quisenberry, be' in a very good position
in travelln 'over the arca thl sumer. to observe conbinationg and sug-

gost whoro oach night be waluablo?, . e
KEIM: 18 it not xiorre difficult to do this thlnp on whoat ‘tha

on corn? Vo know so nmuch wore ubout corn genetics than about wheat.,_
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CUISENBERRY: Dr. Mungelsdorf had in nind trying to combinc in

‘wheat high. rcslstanco to bunt, stem rust, etcs; in fact have all the
degirable charactcrl tics in one Whaat ather than the dcvolopmcnt
- of so=called. llnkﬂrpﬂtosturs. .
KTHSSELBACH: There cai be no QUuSthE but what thc GGVGlopmcnt
~of wheat carying as many of these qualities as u0581blc would be de-

sirablc. A o
' ROBERTSUN: ‘e have bcen trying for oomrcr01dl VhOdtS ‘and not
andugth utto wtion has been given to, breedlng stock.

{IBSSELBACH:  Would it not be desirable to put this in “the hands
~of a chnlttee to.develop one wheat like that frou a series of- whoats
which woul & have cortain rezicnal type roqulrencnt
B P/RKER: - I-uovo that we have a cormiittee of onme man from cach of
the coopsrating states with Dr. Qulscnbbrry as obalrman to Wwork on the
idea. und uake a start taward gathering and comblnlng tho supprlor gern
plasc in.wheat.

The motion was;scconded and carricd.

Quostion 8: ill bulk milling samples bulked by districts be
sufficient :for established v‘rlotles, individual samples being milled
-and boked only fromn newor VdrlOthb. - ,

SATMON: /¢, have been mlllmL qnd bakln a trémendous lot of
wheat. . . 1. quostlcn if we are not d01ng a lot of unnecessary work. Vo
lare short handed und nust f£ind a way to réduce the amount of routine
work.belnbigong.« {t 1s necessary .to do scnothln riore than nmerely
routine milling and baklnb tests if we cver get at the matter of" qual-
< itys By subatltutln{ comv081tb sanylos for 1nﬂlv1dual samplcs as far
~as routine testing is. concornod you rcducc the amount of work tre-
. hendously. It JlVGS you an opportunlty to do work on things of spec-

¢ ial interest. Uuless there is sone rcwl OOJoctlon tc hasing our nill-

-ing and buking data on 0”"ﬁ031te saples we would like very ruch 0
do it. I would like to put it into operation this next year.

- LAUDE: Itrseems to rme that taking into consideration the labor-
saving involved we would be nllllnb to sponsor or endorse a conbination
of samples. . I see no particular reason nyself why therc is any vreat
advantuge in testing individual scmples. Fic arp ‘concorned with varict-
al differences. Rogionally they are probqoly loss affected by proteln
content and.plunpness.

BLISH: I think Mr. Fifield's data clearly shbWéd that as nuch
© pructical information can be obtalned from composites us from averages
-of individual bdnkes. Comparing on oquhl protein content is desirable.

. C. 0. SWANSON: I have used conn051tes for & number of years.
and have found thun_Vory sutisfactory. I think I gained by using them.
: FIXIZLD: In %he contral district for 1934 samples varied in
‘protein content from 12 to 17 norcent. Through conpositing that ironed
itself out and all varisties fell within 144 to 15 percent. Eliminat-
ing the variable factor thers is worth considering. '

KI®SSELBLCH: Supposc an individual station wishes to report on
4 varietal test for their particular state. Fould these data be avail-
able for use within our own state? Might we cite the results for the
regional sanple, of course crediting the demartment Tor the unalysis?




- 48 -

D

FIFIELD: There are opportunities to run individuals from sta-
tions and give coplete reports, pn uator:al in questlon. -I am quite
sure data on any vurlctlea would bo uvvllablo to qnyono who would w1sh :
for thomn. ¢

SAL AQN lr. Fificld alwuys bakou at least two looves 80 he has
4 measure of Vquutlon between dupllcutc lOuves. ‘

. .PARKE Porhugs someé syston could be arrungod whcreby buking
test frem each state or dlstrlct could be tabulated ﬂnd sent out to
ren intercsted. = 4

- FIFIELD: “ould' 1t bc ‘of any valuo to‘haVc'scmc of these baking
results 1nturur\tﬁd° In the near future I will try to 1nturprct sorie
of this year's Tesults.. _Any suggcstlons you have to Help rie out will-
be sppreciateds I will ‘try to rank the vr rletles for. qual ity.

Quostion 9: Arc the winter-hardiness nurseries Yeing conducted
~as they should ? How could they be 1hprOVGd°

AUSEUS: .5t St. Paul we're glud to ronder any sorvice we can in
furthering w1ntor—hurd1ﬁcus studies farther south of us. It is not of
st uuch valuo to us. . ﬁulcaster 15 one of our nost hardy Vurletles thls

yeur D

KLiGES: Ve are »lud to grow thc w1ntsr-hard1ness nurscrlcs but
thcy are of no cmmlcrclal Vu]ub in our stute. Last winter the Minne-
sota, South Dal ota, und hontunu statlons madv an agrbcmcnt RAe sturt a
yield. nursery on uome of the cormon northern varieties, Bucause of
shortness of secd the plun dld not g0 throuth. ‘This ysar we expuct to
¢o ahead on thut out if we do not get aigood season, I gn not in a
posltlon to furnlsh ny seod, ”hc whole formulutlon of plans is depend-
ing on uvallablllty of secd,, we are pspgclally well located for carry-'
lnp on w1nter~hxrd1ncb stuiles, T an w1lllng to row a few ‘rows for
S{oate) of you southern nen hit we' all realize thut therc ‘has to be a lim~
1t to the anount of such cooperatlve werk, We will be glad to help out,

Qucutlon lO Let us havo sone dlucuss1on of wheat pasturln ex-
perlments."

Ao T, SNANSON Thore should bo somp work with rcforenCc to va—
rlotal rasponses to pasturlnb. A llttlc Tore Work ust be done as to
“the influence of different degrees of  rrazing on yields, Fammers have
becorie more 11terestod and T believe livostock 1nvest1gators are ready
to do nore work along this line '

Quostion 1ls . Rccar ing th bunt nursery, shull this nursery be
cont inued? - What naterial shoulﬁ ge into this. nurscryr> '

_ RODENHLISER In‘thq,unlf T bunt nursery tests there is a ligtle :
tco much Suscoﬁtlblu naterial. He plun'to run all of the riaterial in '
‘the yicld nursery and plot test 6nd in addition lincs that various
brecders want to sond in’ but which show sorie proiiise of- rcsistunce at %
their purticular'stutlon. It doés not look to mc as though scrie of
this materidl as now included has much resistance: in adequate tost
should be- run ir goss1blc beforo 1t is sont to sovor l stqtlons.

Thbrb is a “OSSLHlllty of using’ 1noculum from Wldcr.“rcu than at
prosent. - THC iuoculun.at munhuttan is o CONyOSlto of numorous collec~
tions in the stute.f It would uchuch Tiore dcs1raol@ if the inoculun
be built up from a wide territory, even statewide, in whlch case we
ntht reduCﬁ the number of nurseries.
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One other point I wunt to make and that is regarding inheritance
studies with wheat:. In the past when we started out on inheritance
studies we went out intc the fleld and riade a collection of smut; that
was Dractlcally all we knew .¢ bout ite At the present tlma we do have a
number of -these distinct strains sopreratcd out and to ny mlnd it is
just as important to know what partlculur strain we are u81ng in the
inheritancc study as it is to know about the purity of the strains stud-
ied. = In the studies to be made in the future the inoculum to be used
‘should: be sent to us and we will be glad to. Tun it through our qurqery.

ROBIRTSO As far as the bunt nursery is concerned we noed it
because thut i one of the chicf problems in Colorado. I Would like to
sce soncthing done toward loose smut resistance for some of these variet-
iess. I think some of the matcriel found to be bunt resistant should be
continued end sce if it is resistant to loose smut. I would suggest
that survivels out of the bunt nursery be tested for loose smut.

DUNKLE: In north Texas loose smut has becen & considerable prob-
len in reecont years. It started in 1931. It jumped from c¢imost none
tc 28 or 30 percent loss. Famiers have brought in wheat which by act-
~ual count ran from 30 to 50 percent loose smut. We troated seed for two
years an( thought we hud it pretty well under control and did have.
However, there was a farmer across the road that had it and it cropped
up again about as bad as ever. Ve are hoping sorething can be done a-
bout this. 1% has been a general opinion that loose snut would not bo
a problen in arid sections but apparently it has becorie o problem cven
in: the Panhandle. Varieties that have been reported to be resistant in
othor séctiens apparently are not resistant under our condltlons. .

. SIEGLINGER: I would offer thie suggestion as o sorghun man thot
if you should plant a loose srut gardsn it should be 1solutea from the
rest of the Ulots, or trouble will be encountered. '

Q. How fuor will loose smut scatter? U

L. I would not know. We were one-fourth mile from the farner's
‘ficld and got o pretty serious 1nfoct10n.

' SUVmuON There is no doubt but what loose snuts are on the as-
cendency. In -inspecting fieclds for certification’ our cxten51on agron-
oniists have observed as rwuch as 10 or 15 percent loose snuk’in Webraska
"No., 60 and Choyemne. It is o problenm worth considering. :

Question 12, ROBERPSON: I would raise the question rogqrdlng
uniforn pring wheat nursery for this rcgion.. Komar is the highest
yielding of the hard red wheats tested at Alron and Fort Collins.

S LuUDm. I wouldn't know if we could undertake the thing on the
plot scale because of limitation of fields for spring wheat. -

PARKER: It is hopeless this year until we get soric rains. Ve
do grow Reward and two or threc other varieties. If Komar is still
botter we would like -to know about -it. : :

SALMON:  If you wre interested in thls ﬂ1ttbr zt all you should
have uniform wheats of your own regardless of what is grown in the north.
If you erc going tc do anything with thie at @ll you should have a small
nurscry of about 5 to 10 varietiocs selccted bscause of probable value to
this region.

KIESSELBACH: We would be glwd to include any prouising recorrmend-
ed material in a spring whoat nursery of the sizc suggested.
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SALAON. It is an interesting thlh? that Komar was grown in

- North Dakota und ‘discarded but Qppoufs t6 be making good in the central
district. It~ QDUCQTS to hqvc SuhL qualltlos here whlch it doesn't have

farthor north. S ] , . ‘ :

Dc01 led that hra Tiha Clark should cogfbr With the stat1<ns cons
cerned with a view of osta)llbhlnr a southorn sprln*'wheat nursery in
1986. _ . .

Resolutions

PARKER: Mr. Chalrnan, I nove that we glve a rising vote of
“thanks to the zgronony Department of the University of Nebraska for giv-
ing us the 1nv1tutlon to hold this uuetlnb here a4t this’ tlnb.. 

. sfber the standlrg votc of thanks the meetlng was turned over to
Doctor Keir. : :

: PARIER: I weuld like to nove that Dr. Quisenberry be delegated
as the personal nessenger of this conference to. carry to Dr. McCall the
- sincere apprecintion of every state and federal man present for allow-
ing us funds and authorizatious tc auttend this conference, and I be-
lieve I speak for the whole confercnce, .is far as anythlnb‘I have secn,
report to him it has been 100 percent hqrmonious,and I believe was char-
actorized by a very high tercentagc of efficiency. ‘

Thlo'uotlon Was carrlod by a st“ndlnr votu and the. confcredce

was adJournc& at 5:10 P.M.

A nunber of the ron S)cnt baturday 1n Llncoln v1ew1n{ thp winter
whent nurourj end flOLd ﬂlotv. :
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" Manhattan
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NEBRASLA Narie Departm@nt or Division . Address Yoo
R. Veibel .. Cereal Crops & Diseases, U.S.D.A. Lincoln f IE
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KANSAS AGRICULTURAL EXPERIMENT STATION
Max.cttan « Kanuas

WHEAT CONFERENCE
a\’%. 22" 1955

Those attending the conference were:

Re Io Throclmorton
Karl S. Quisenberry, Washington, D.C.
Ce A. Suneson, Lincoln, Neb.
A, Fo, Swanson,; Haya

Fo E. Davidson, Parsms
Ce Eo Crews, Kingmen
Lo E. Melchers

C. 0. Johnszon

Farley Fellows

Co Hi Flekw

Rs Hs Pabt‘r

Eo. T. Jones

Rowland J, Clsrk

R. 0. Pernte

H. Ho Lavde

John f. Parker

A: Lo Glapp

Le ©: Willoughby

E. A: Cleavinger

John Glass

Frank G Parsons

Alvin E, Lowe

The purpose of the eonference, as oviliael by R. I. Throclkmorton,
wes to summarize the available deta on eertain wheat varieties, and
to make plans for rurther testing, distributien o> discontinmanse

of these varieties in -uch & marmer as will best sorrelate the work
of the varicus Kansss branch agriculiursl 2xperiment stations; ex-
periment fields and sooperative tests with cach other and with out-
of-state ageneles. In opening the somferense, Professor Throekmortam
ealled attention to the neeesxity of keeping in mind suech funda
mental fastors es yielid and grality when det~rminiag the wvalue of a
wheat verilety. He emphasized the need of knowing the inseect and
disease suseeptlbility of wheut variloties, hit pointed ovt the danger
of letting such faetors assume undue importance during certain
periods, and thus nobalanse the research wecks




Wheat Improvement in the Scuthwest

In discussing wheat LlLaprovement In the 3outhwest, Docter Quiserberdy
deseribed briefly the coordinated wheatv researech program of the area
This program has now been in operation rive years and is rngidl
reducing needless replication and providing for needed duplication
of wheat variety testing at the various cooperating stations in
Nebraska, Kansas, Oklahoma, Texas, New Mexieo and Colorado. Soms
fundamental suggestions refarding the wheat breeding program made by
Doctor Quisenberry ares: (1) Wheat breeding of the future should
look towerd producing varieties resistant to all hazards in order
to prevent eomplete fallures sueh as that caused by stem ruvast in
sections this year. (2) Better methods of studying hazerds
should be developede. (3) More ecare should be used in the seleetiom
of varieties used in breeding in order to selaet parent stock most
likely to produece ths results desired. (4? Testing Tor resistauee
to such hazards s inseet or diseasc suseeptibility should begin
with the {2 generation in order to discard wadesirsble lines as early
a8 possiblee.

Kanses Station Projeet on Hessian Fly Resistanss in Vheat

Dr. R. He Painter outlined the program of study of inseet resistance
of various varieties and strains of wheat end alfalfa. The Bursaus
of Entomology and Plsnt Industry, U.S.D.A., and the Dopartmenta of
Entomology and Agronomy, Kansas State College; sre cooperating in
conducting this program. Uniform Hessian fly wheat variety murseries
will be located at Msahattan, Ksncaaj Saoramento, Californlaj La-
fayette, Indiana, and Carliisie. Pernsylvania, Nurserles of hybrids
and varieties will also be located at Parsons, Kamsas, and Sprirg-
field, Hissourl. Promising hybrlds between Marquillo spring wheat
and such winter wheats as Tenmarg, Minturki and Oro are now belng
tested. Some Fx lines of these Marguillo erosses showed only seven
per eent plant infestation with fly in the fall, compared to 80 per
cent Tor the suseeptible winter wheat parents, and sero per cent fly
in the spring compared to 50-80 per cent for the susecptible parents.
Some of these Fy lines were alsc resistant to stem and leaf rusts
Doctor Painter then introdused lMr, 2., T, Jonea, of the Bureau cf Eanter
mology, who 1s assigned to the projeoct on inmeet resistance. MNr.
Jones exhibited some plante und photographs which showed a wide
variation among strains of wheat and even plants in the same row in
resistance to chinsh bug injwry and early spring drouth in 1956.

Plans for "heat Foot Reot Researsh

Dr. Furley Fellows outlined the plam to be followed during the com=
ing year 1n foot rot studles. Doector Fellows said, "Sinece previous
work has shown that the best date to plant to eseape foot rot is in
acecord with the best date for securing highest ylelds as worked out
by the agronomists, date-of=-planting work at various points wili be
diseontinued.® This year the testing of important varlaties and
strains will be empha.ized. This werk will be sonsentrated at Ake
ron, Colorado.




Nebraska Wheat Investigations

Mre C. A. Suneson, of the Vebraska station, pointed out the faect
that the testing of various varleties for such faetors as Insecta
and diseases was handigcapped at Nebraska by the lack of astiye ec-
operation from entomologists and pathologiats, and beeause there is
no provision for artificlelly producing epidemics.; lajor efferts
will be placed on testing winter whoats for wint Cue Mra
Suneson deseribed some early generation new hybrids of Tope x
Cheyerme and of Hope x C.I. 100ié Keb. Turkey Sel. which are bunt
and rust resistant and winterhardy. He also menticnod a promising
Cheyerme selasetion which 1s outatanding in winterhardinssas, is two
days earlier than the original Cheyemme, and bunt roslstant. This

selection of Chevenne 1is not so stiff strawed as Choyenne nor so wesk

ag EKenred,
QUEST‘IORS FOR DISGUSBIO!}

Eanred x Hard Federation
Kane 28729 To.Is 10091
and

Ean, 2673, Ca:ls 10092
The following observations were made in regerd to those two strainse

Clappt A summary of yield data from various statim s chows that Noe
mgnoumnd.d Noo 2672 on the Agronomy Farm plots: 0.2 busj
Agronomy Nursery, 2.5 bul.; Garden City, 0.4 bu, and 0.0 bu.; Law
ton, Oklaess; 38 bus. and Goodwell; 0kla., 7.0 bus. Vo, 2672 out .
yielded No. 2673, 3.5 bus. at Kingman; 1.9 bus. at Wichitaj 0.9 bu.
at Hayss 0.l buo at Celby; 0.6 bu. at Tribunej l.4 bus. in eoopevrw
ative testsy and 1,1 buse. at Allianse and Lineoln, Nebraska.

Johnstont Both are resistant to leaf rust amnd saseepiible to burt
stem raste.

Melchers: Both are suseeptible to flag smut.

%%;”nbem' There is a slight sdvantage for No. 2673 1a the South.
ozeman, lontana, In 1935, No. 2672 shattered more than No. 2873,

Launde: YNo. 2672 1s slightly earlier in maturity than No, 2673,

Suaeson: Prefers No. 2672 on agronemic charagters and abllity teé
"come back" after being stunted by unfavorabls conditions. No. 2672
is the better in pgeneral sppearance of plants and one day earlier
in hsading than No. 2673,

Crews: XNo. 2672 favored on asgecount of better general appearance
ﬁangfﬂo. 2673. Noo. 2673 more suseeptible to Septoria glume rot than
Noe 2672,




Parker: Their advantages are earliness and stiff straw, but some
samples of the grain of both atrains lasek luster and dark red eclor
desirable in hard red winter wheats.

Pengse: Baking data favor No. 2673 over No. 2672.
Resommendations

Contimue both No. 2672 and No. 2673 in plots at Manhattan, Hays and
Garden City, on the south-eentral experiment fields at Wichits and
Kingman, and in cooperative tests in south-central Eansas.

Take both out of plet tests at Colby and Tribune because they are no%
sufficliently winterhardy. A
Both atrains are to be dontinued in U.S.D.A. Uniform Yield nurseries;
1925, snd in plot tests in Oklahoma, Amarills and Plainview, Texase.

Harvest en Seleetions Resistant to = Smut

Laude: Harvest Queen Seleations, C.I. 11611 and C.T. 11612, are re~
sistent to flag swut, while ordinary Harvest Queen iz susseptible.
The Farvest Queen selestions produced comsistently lower ylelds than
Harvest Queen. Kawvale and Clarkan are both h vy resistant to .
flag smute Clarkan end Harvest Queen are similar in plant charasters
but Clarkan will outyleld Harvest Queen.

Melshers: Over a four«-year period, Harvest Queen showed 34 per cent
Tlag srmit infestation, Sel. C.I, 11611 zero per cent and Sels C.I.
11612 0404 per eent.

Resormendations

Discontinue all testing of the two selections with the posalble ex-
geptlon of ploks on the Agronomy Farm at Manhattan. The selestlons
to be eontimued in plots on the Agronomy Farm if Dr. 3. 0. Salmon
desires. The selegtions will be contimmed in the nursery at Mawn-
hattan.

It was decided to allow Mr, W, J: Adams to dispose of the seed of
the Harvest Queen selegtions whiech he has inereased as he sees
fit. The Kansas Experiment Station does not resamend the distri-
bution of these selectionse.

Disposition of Inerease Seed of Fulgaster Seleetion

Parker: Explained that this selestion of Fulcaster was made through
TTold selestion of heads and nursery testing. He ralsed two gques~
tionst (1) 1Is it safe to distribute this seed without thorough
testing in plotas? (2) Is there a need for distributing and eer-
tifying Fulcaster?




ggsaaggggsiat Fuloaster 1s grown extensively in southeastern Kanses.
. t farmers who weuld want pure, certified Fulcaster seed
_would probebly grow Kawvale.

Davldson:alThis Puleaster selection is more suseeptible to leaf rust
WVEalS e

Recommendations

Drop all teating and other work with this selestion except in the
Agronomy Nursery, at Manhattan.

Further Testing of Quivira

Leudes Discussed the quality of Quivira as brought oul at the Kan-
ses City meeting of millers last berua;i. The two objeetionable
fectures were sharp granulation of the our, and cxeessive earotina
eontent, produeine 2 yellew flour.

Pence: GQuivira flour had a2 more ereamy eolor than Termordp tut has
To hlgher earotine gontent then Kanved or Turkey. Culvira flour

blesckes easily. The lkernels of Quivira are hard and viireous and
do not take water easily in tempering. Mr. Pence thought, however,
that the coarser granuletion eould be overcome by prover temperings

Crews: Quivira shattered at the southogentral fields in 1934 but
not 1in 1935,

Davidson: Quivira shattered at the Columbus field in 1958,
Recommendations

Quivira is to remein in plot tests at Manhattan, Hays, Garden City,

south-sentral and southeast experiment flelds, and cooperative teats

in the southerm half of the state. Quivira is to he telen out of

the U.S.DeAs Uniform Winterhardiness nurseryo

Kawvale in Eastern Kenses

Parker: DPresented the data showing that Kawvale is a consistently
Figh-ylelding variety over the csstern seetion of the shate.

Suneson: Reperted that his experiense with Kawvele at Lineoln,
Yebranta, was favorable and that he thought Kawvale wae gultable for
dtstribution in southesstern Nebraske es far north as Lineoln end
west to the smecond eommty west of Lineoln.

Regsommendations
Resormend EKawvale in northeastern, as well as in scutheastern Kan-

ses. Decision on a definite western limit is to be mads at some
later datee




Choyenne in NWebrasica and Northern Kansas

Sueson: Reported that Cheyenne was badly imjured by stem rust in
Webraska thls year,; as previous testing indicated i¢ would be under
a savers cpidemis. "The aercage of Cheyemne will not incrcase in
sostions of the state where stem rust wes bad this year," sald Mr.
Suneson, "but probably will continue to inerease 1in the southeastern
sestlon where normal ylelds and test weights were seoured." Mr.
Suneson sald that the good sharsecters of Cheyerne, stiff straw,
large amount of pasture and high ylelds, still continue to malke it a
promising variety.

Clapp: In reporting on Cheyenne in sooperative tests ir Kansaas,
poInEod out that Cheyenne was more winterhardy than Tenuarq and
Blaskhull and shout the same as Kanred and Turkey. The ter. »ulighw
of Cheyenne averaged higher than Kanred, Turkey or Ter uard, but mol
so high as Blaskimlles Cheyenne showed slightly less yollow berry
than Blaekhull and conasiderably less than Temmasrqg, Kaured and Twr-
keye In a four-year average of 149 teats in Eansas, Choyenne, Bladit
huil, Turkey, Kanred and Termarq made praetically the samue yleléds.

In 72 tests inlsouth-gentral EKensas, Temmarq outyielded the other
varieties apprdximetely one bushel per acre. In 36 tests ln the
north-central and western seetions of the state, Choyenne approxi-
mately squaled Tenmarq, Turkey and FKanred in yleld Lut was outyislded
by Blackhull 0.5 of a bushels

Resommendations
Continue testing Cheyenne in plot teats on all statlons and on tha
south-gontral experiment flelds, and in eocoperative tezts in northe
central and northwestern Xanses.

Pistridbution of Varieties

Plans for testing wheat varleties on the stations aud in cocperativs
tests wore adopteds These plans were based on the planas mades at the
Branch Station Conference, February 15-16, 1985, with the shanges
mentioned above, and the following:

Turkey should not be ineludad on the southeast fields, but Xanred
should De.

Kanred x Marquis, Kan, 2644, dropped at Hanhattan.

¥ebe. Turksy Sele CoI. 10094, added 2t Hays and Colbys

P 1086-1 x Purbank, Xan. 2654, dropped at Eays.

Kanred x Hard Federation, Kan, 2671; dropped at Hays and Colbye.
Chiefkan and Kanhull added at Hays, Manhattan and scuth-gentral fields.
Rupp wheat sdded at Fays, lManhattan and southesentral llelds.

Hinturki dronped at Hanhattan, Hays ead Colby.

Nebe Foe 60, Kan. 392, edded at Colbyes

Clarkan drevped at Garden City.

Kawvale, Kan, 2593, added at south-sentral fields.

A: Lo Clapp =~ Seeretary
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