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This conference marked the 1"ourth reglonal meetlng of the hard red
winter wheat research workers (i.e., the third: SLnoe.the 1naugurat10n of
the coordinated program in 1930). The meeting was called for the primary -
purpose of discussing plans for the néw herd red wunter wheat quallty labo-
ratory being established at Manhattan, Kans. It:iwas considered . des1rable
to discuss not only problems of quallty ‘but also take stock: of the progress
belng made with the breedlng work. . R T

The first day of the meetlng, March 24 1938 was spent in'a round—
table discussion of problems of wheat qual;tj, w1th Dr. S. Cs Salmon as *
cheirman and Dr. Mark A. Barmore as secretary. The second day, March 25,
was devoted to a discussion of the breedlnz work now under'way..

Workers were present from Texas, Oklahoma' Kensas, Colorado NeerSka
Minnesota, and Washington, D, C., representlng both State and - Federal coopera~
tion. Dlrectors or Vice-Directors of three of the State stations were pre-
sent snd took an active part in the discussions, Attendﬂnce at the mest-
ings varied from twenty-five to thirty-five..

DISCUSSION OF QUALITY PROBLEMS
March 24, 1938

" The following consists primarily of notes taken by Flnnev McClug- .
gage, and Barmore on points of interest as expressed by the varlous indivi-
duals present. No attempt was made to take notes on the more or less formal
reports given. The ideas expressed by the roprrseqtatlvcs of eéach State,
have been grouped together with the idea that their- opinions and p01nts of
view would be the more similar.. The report is given as notes beoause it
was thought that in this way.the idcas would be distorted as little as
possible. However, :it must be omphas1zed that the following is our inter- .j
pretation of the ideas expressed and is’ not the. words used by the VQEEGEE '
individuals. S ———

Dean L. E. Call (Kansas)

The goal-of the 1ﬁboratory should be to set up standards whlch may
be used to evaluate the milling and bﬂklng quality - of wheﬁt. Poor quﬁllty
from the point of view of.the miller and baker will. ultlmﬁtely be-reflected
in prices paid to the- f@rmer. We must not lose s1ght of -the .fact -that tho
ultimate gowl must be. prmotlo“l

The ' laboratory mlght well expend some effort in attempting how best
to use some of the varicties alroady well established that at proscnt have

desirable agronomic characteristics but undesirable milling or baking prop-
erties, -



Prof., Re Is Throckmorton (Kansas)

We must have a. clear deflnlte 1dea of what we mean’ by quallty, how
to measure 1t and 9 e_that the trade w111 use and respect._"

Dr. John H. Parker (Kansas)

11 tﬂto completely satlsfy everybody and should rather
‘attempt to- have a max1mum agreement among those ‘in:the trades, In a report
of 15 labora torles on. Chlefkan wheat three s2id they liked:it; ‘and wanted
all they could get, the: ‘rest w ere unanimous in the opinion. that it was of.
poor quallty and thaf'they dldn't want 1t. “Thére are varletles which all
millers agree hre good, sueh as Marquls and Mlndum durum, and others such ,

as Humpback that are generally admltted to be poor,

.Dr. C. O. Swanson (Km1sas)

The laboratorv has been merged W1th the regular 1aborator1es of the
depsrtment, which were: already crowdeds. The:égronomists should remember
that the personnel conSlsts of only three men, and since: they are crowded
i£ should be realized that thore is a 11m1t to the work that can be accom-
pllshod :

Certain varletles are used at prosent as standards end new varieties
compared w1th these. - S

.ﬁ In erder to run phy51cal, chemlcal and bwklng tests at least 2 ,000
grams of wheat must be on. hand, ‘Smaller amgunts will. llmlt_thelqmount of
.testlng. ; ’ : : ST I

Dr. L. S. Ellls (Oklahoma)

Dr. Ellls stated hlu»lnterest to be malnly in the economlc aspects of
_wheat 1mprovcment.' The 1aboratory could best help by having in mind definite
.quallty factorSu .Poor varieties should be’ ‘eliminated- at the.source s1nce
any, other Way 1 wory- dlfflcult and 1mpractica1, o : :

Prof. c. B. Cross (Oklahoma)

Stress shogld?be_plaeed;qn uniform standards. for teSfing“varieties.y
An. Oklahoma RepreSCntatlve 1ndlcatnd that the agronomlst wants to be told

fhat w heats are good from the milling and’ baking -standpoint-and of the
factors Whlch the cereal chemlsts think are. essentlal for good quallty.
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Mr. P. Be. Dunkel (Denton, Texas)

Sometimes we fail to see the relatlon of the farmer and the miller,

: Flrst of all the plant breeder needs to know the ‘agronomic characterlstlos

of & wheat but hé needs o know also ‘the: mllllng and baking properties as
well., He must not forget that the wheat has to ‘be -milled. and baked as well

as to pe Erown.’

:';).’_:

.JTexas Representative _

The laboratory shoqu as a result of “tests: be ablo +o reoommend or

| ‘condemn & variety. . The p;ant breeaer wishes 6. be- Lnformod of such an

oplnlon rather than the results oP 1nd1v1dua1 tests.- .

Dr., T, A, Klesselbach (Nebraska) o

Perhaps the laboratory should tell millers and bakers how o change
their methods to handle a new veriety rather- than to tell the farmers what
to grow. : e .

Varieties that don't £ill the bill for quallty should be" ellmlnated
as early as possible so as to allow moré time for further breedlng work.

Dr. M. J. Blish (Nebmska)

In- deallng Wlth both old und neW'varletles of haird winter wheats our
experience has consistently justified a Welief that wheats found agronoml-
cally desirable will usually be found commercially acceptable when ‘familior-
ity with their milling and baking characteristics is once established,

When two floufs of. egual gluten content will produce equally good bread,
the fact that they require different baking treatments dées not wurrant an

1

assumption that one is swperior to the other in- "qual;ty, unlcss the treat-

ment neoded for one wheat is. 81gn1f10ant1y more-inconvenient, more-hazard—

ous; or more dlfflcult to control than the treatment requlred for the ‘other,

With' sound untreated flour milled from.mnture untreated wheat, in-
herent- dlfferences in. "fermentﬂtlon tolerwnce are’ of no practlcal 1mport-'
mces Tolerance to fermentation ﬂlone “(in terms of time ronge for good
bread production) is predomlnantly . mattor of mointained sugar level in
the dough and not of. 1nherent dlfferences in structurﬁl propertles of the
gluten. o

Deflnlng "stronwth" as a flour's. potontlallty for produ01ng large
"well-plled" loaf, it is quite generally the case that flours’ of* oqual pro-
tein content will produce equdl ly large loavés when oach flour. reccives its
own proper treatmont. Viewed in this manrier,  thercforec, strength is largely
a matter of protein content, and " protein quallty" appeéars to be a much
abusod term. In ovqluatlng the various baking propertics for the purpose
of treating each flour according to its inhorent requiremonts, tolerance
and response to oxidizing agents is usually found to be far more important
than tolerance to mixing or to fermentation., Blackhull normolly requlres
more oxidation than most hard winter varieties, while Temmarq requires
much less,




Dr. Do W, Robertson (Colorado)

Tests for quality early in. the breedlng program are 1mportant. “Ifa
varlety is found to be unsuitable in ‘any way.-for bread it could profltably
be thrown.out oen that’ alone.: “The.. development of tests that could be run
\valuable because 1t would help to ellminate un-
"des1rable selection ea_ y.‘.,

Red color and high test welght are w1dely used at present as a méasure

of quality by farmers and’ mlllers. ~In some cases very inferior wheats, from
a bread-maklng standpoint, are: red and ‘have.a high test weight and therefore
obtain an equal or better price.: “than wheats of better quality. Therefore,
one of the tasks.of" the laboratory should be to show that tbese factors are
not necessarlly measures of: quallty. ' -

Prof. Alv1n Kezer (Colorado)

The 1aboratory should determlne the quallty standards and keep them
up to date._ . :

General

Since it is necessary to have rather large sanples for mllllng ‘and
beking tests’ requiring several years propagatlon, it was agreed that
varieties should first be ellmlnated for und631rab1e agronomic characterls-
ths. . : L :

- There seemed ‘to be two des1res on the part of ‘the plant breeders. One
group wished to know: the characterlstlcs of “the wheat from the m1111ng and
baking: standp01nt. :This 1nformatlon was desired so that they would- know

whether: s whoat :was’ satlsfactory from this standpoint but also to use theseji,t
facts 1n.breed1ng work much as-agronomic. characteristics. are now used. The.. .-

other’ group wished. to mow if a wheat could be recommended for distribution

due to %ts mllllng ond beking characteristics. . This group generally seemed - -

willing. 0 disqualify a variety for a: s1ngle undesirable” characterlstlc,
espe01a11y if it could be done early in thc breedlng program.

In summing up the day's’ conference 1t oppearod that the. concensus ‘of .
‘oplnlon favored (1) the development of m hods for chara cterlzlng and evalu-
ating varicties as the most immediate Importﬂnt function of the laboratory,
(2) cha racterize and evaluate the var1etlos now in uwniform plot and nur-

sery trials; also such néw varieties a s'are in commercial production or arc

llkely soon to be distributod’ to. formers, ‘and. (3) devolop mcthods for test-
1ng small quantltles of gr11n for quallty. . _

*
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DISCUSSION OF BREEDING PROBLEMS |
. March 25, 1938 s
) . PROGRAM

erday Mornlng -9 A.M

Report of work 1n prog*esu at the varlous cooperatnrg statlons
: (lO mlnutes for each” report) v ~

Stem rust re31s£ant‘winter wheats (°O‘m1n.)-~4—~4¥~w Mr.C 0. Johnston s
Hessian fly r951stant wheats (20 min. )==—rm=-n v Dr.R H Palnterf :
Studles on straw strength (Z) m1n.)——-—~-——i—f4é4?34 Mr. I._M. Atkins

Frlday Afternoon - l 30 P M.
Crop testlng nurseries (15 MiNe Jemmmmmmmmmmem oo e Dr. J. H, Parket -
Speclal studies on cold re51stance (20 m1n.)-4—~¥—4-'Dr¢.E. Kﬁeén '

Controlled free21ng studles on the varieties in tbe ‘ IR
unlform winter- hard1ness nursery (20 mine )==m=em-- Mr. R. O..Wéibel:

Studies on drought and heat. re51stance of wheat ~=-- Dr.ﬂH;-H Laude .
- - (20 min.) ST -
Pasturing w1nter wheat (25 mln.)v-~—"r’"———-—"*ﬁﬁF?- Mr.[A;fF. Swanson

Discussion of. wheats on the superlor germ plasm = - o S
llst (30 mln.)-'*f-“---"—ﬁ‘"*-‘““’-“*'f-“rf--f;-——'Entlre group

.Dlscu551on of varletles for plot and nursery tests--.Entlrelgroup-,,'
(45 min, ) Lo R




 » Follow1ng are brlef summarles of the reports of work in progress
at the varlous statlons as reported by each representat1ve present:

I. M. Atklns Denton, Texas,

' The wheat breeding program for north*central and northwestern Texas
has objectives de51gned to meet the needs of three distinct types of land
and climatic conditions in the State. These regions are: (1) The north-
central Texas blacklands with a rainfall of 30 to 40 1nches- (2) the mid-
western portion of the State from Wichita Falls to. Chillicothe and south
to Abilene, with lighter: soals often verging into sandy types-‘and rain-
fall of 24 to 30 inches; ond (3) the Panhandle or High Plains, 'w1th a
‘rainfall of 15 to 25 1nches, and o climate: snmllar to much of -the western
hard wheat belt._ :

In north-central Texas the most 1mportant problem in small graln
production is the “cereal rusts. We are nOW'conoentratlng on the problem
of producing one or more rust-resistant, hlgh quality,’ soft winter wheats
. for this -area. ‘Variéties of whéat now grown. on farms’ include -Denton,
Moditerranean, Fultz, Fulcaster, Red May, and Temmarqs The earlior work -
of the Denton.Substatlon had to ‘do with pure-line selectlon within the
native Mediterronean wheat. Some of our most, leaf—rust—re31stant strains
have come.from- this work, - However, most: of these strains are especlally
susceptible to stem rust,- Efforts to produce a high’ y1e1d1ng leaf-and
stem-rust resistant soft w1nter wheat by cross1ng Mediterranean and Hope .
have been rather disappointing because the more promising rust-resistent
segregates have not. been so produotlve as” standard varieties at: Denton.
About 300 rust-rESistant straing are now. groW1ng at Denton°, These are the
survivors from’ over 2,000 stralns solected for w1ntcr—hard1ness at Man-
hatt&n Kansas “in 1936. e N -

The moro promlslng Nedlterr mean x- pre ‘strains have been’ croused
with thé commerc¢ial varieties Clarkan, :Fulcaster, Haorvest Queen, Fultz,
Red Moy, Denton, and certain leqf-rust reslstant Mediterranean stralns.
We plan to give: ispéeial attention to the. Clarkan crosses as this variety
has proved well adqpted to our: section. Speclal attention is belng given
to strength of .stem in new strqlns for thls reglon. :

Loose smut also is an 1mp0rtant dlseaserln this region and we are
now giving some attention to the breeding of new strains resistant to
this disease., . The.loose-émut-resistant vorietles, Valprize, Forward,
Forward x D1etz selection, and Honor x Forward selection, were obtained
from the Cornell (N. Y.) Experlment Station last year. These have been
crossed upon the rust-resistant Medlterrwneﬁn x Hope strains and upon
commercial varieties.. -




As rapidly as possible we hope to incorporate into new strains
for the hard wheat area earlinéss, resistance to shattering, resistance
to lodging, resistance to bunt, and resistance to rust. Varieties now
grownh on farms include Early. Blackhull Blackhull, Tenmarq, and Turkey.
Barly Blackhull has inereased in: popularlty in +hls region in the last
few years. .The’ more -promising hybrlds available are Kewvale x Tenmarq,
Denton x Kanred, Kanred x Clarkan, Kanred x .Hard Federatlon % Termarq
or Kanred, Kanred x. Oro,, P1066 b Prelude X Karred or Tenmarq, Tenmarqg x
Oro, Martln x Kenred, and Martin x Tenmarg,. A 1urge number of strains
are now belng tested ‘in replicated nursery plots at the Chllllcothe ‘Sub-
station, One neW‘smut—res1stant Martln X Tenmarq straln is’ belng tested -
in field plots. ' : - '

Ce Bo Cross, Stillwater, Okla,

At Stillwatér, the work with wheat has been confined to material from-
other stations, - There is need in Oklahoma for rust-resistant wheats for
the eastern part of the wheat belt. There is also a need for varletal
purlflcatlon 1n much of thls same area. o

Ve Co thbard Wbodward Oklao '

In the work at Wbodward the development of" short, uthf-strawed wheats
by using Hard Federation and other similar types from-the Pacific North-
west as a parent is being emphasized. Another desirable characterlstlc
for wheats at tn:s station is reulstance to- shatterlng.

Bunt resistance is. being given considerable attention both as to in<
heritonce and the development of resistant varieties. ' A Martin-Blackhull
x Blackhull strain developed at this station is highly resistant to bunt.
Such wheats as Oro, Turkey seclections, and Ridit arc being used.as resist-
et parents. A 1arge number of Blockhull x Cheyenne snd Early Blackhull x

' Cheyenne lines are available, somc of which look promising. Special-

studies include date of plantlng tests, clipping’ ofpcrlmcuts, and root
studles 1oad1ng to evaluwtlon of warietics for drouwht r051stance. -

John H, Parker Manhattan Kans.

In the breedlnﬁ work at Manhattsn, emphasis is belng placed on’ earll-i:
ness, high test weight, winter-hardiness, bunt resistance; hessian flj .
reolstance, and rust resistance. A large number of hybrld comblnatlons
in various stages are being grown. A few of- the most. promlSlng are:

Cheyenne x Tenmarq - For a more w1nter#hardy'Tenmarq.
" Early Blackhull x Tenmarg, - Farllness and test welght
Oro x Tenmarq - Bunt resistance, yleld and quality. Very prom1s1ng.
Kawvale % Tenmarq --Hessian Ply resistance, nonshatterlng. '
Marquillo x Oro =~ Hessian fly and bunt resistance,
"Kawvale x Currell and Fultz - To ob+a1n a true sof+ kcrnel on
Kawvale. ' : ;




Thls 11st glves an 1dea of some.. of the comblnatlons belng studled.
Many othets: are dvailable, _A; vplan - is.now in- operatlon which' calls for all
- hybrid haterial to pass. through ‘the dlsease gardens and the hesgian fly -
vnursery before belng tested in‘the nursery for agronomic value.» The- 1dea
is to ellmlnate ‘all susceptlble material as: carly as posulble.-'*“

: ~ .Muach attention 1s belng glven to quallty tests as early ‘as poss1ble
in. the history o6f the straln. ‘The :dough ball tes+ 1s used rather exten-
'srvely as a flrst measure of quallty.v L : o :

H, H. Laude Manhattan Kens. -

- About 30 varieties and strains of Wlnter wheat are belng studled in
plots. Some of the most promlslng are Oro x Tenmarq and Kawvale-x Tenmarq
stralns. '

In a speclal study the ylelds of new var1etles by 5-year perlods
have been compared with stdndards for-the same periods. . Among the varieties
studied (Kenred, Blackhull, Tenmarg, Cheyenne) there has been a tendency
for the new variety to outyleld the standard at first but: gradually to
come down in yield until théy~equal the stordard. This same condition was
found to be true at Llncoln Vebr., w1th Nebrqska 1\To. 60 and Cheyenne. W

.Considerable dlscus51on ollowed thls report. The general oplnlon
seemed to- be that the cause, or causes for the decrease in oomparatlve yleld
of new varletles should be studled. :

C. o. Johnston Manhuttan Kuns..vv;f7~---"~v’

Leaf rust

Wbrk on breedlng for re51stance to leaf rust has been in progress for
many years and several hundred leaf-rust: r051stant ‘segregates, - reprosentlng
more thon 50 different crosses have: been studieds High resistance in the
field to leaf rust and res1stance to pure phys1olog1c races in the green- -
house have.been obtained with easec, but»most of.the seleotnonu havé some
ogronomic shortcomlng ‘such’ quléc 'of hardlness weakness of strew, low
yielding capacity, or poor .groin-qualitye. “This probably is due to the
necéssity of obtaining resistance to leaf rust from soft red winter and
spring wheats.,' ' L ' L ' : s

The progrem. of breedlng fbr rust re51stanoe in w1pter whea+ is now
interwoven with the agronomic and entomologic wheat breodlng programs into
‘a single program of wheat 1mprovement through controlled breeding,. To pre-
vent future duplications of effort. ‘the érosses: to be made are decided upon
in conferencé before they are. made. - The ‘agronomists make the crosses in
the greenhouse ond the F, is grown in the greenhouse. and glvep a preliminory
rust test. All of the cFosses pass through the rust nursery in FZ and are
subjected to heuvy artificial infections of leaf and stem rusts. ‘Resistant
plants are saved and pasued on to agronomists and entomologists for other
tests. The most promising strains then are brought back to the rust nur-
sery for finnl tests. :
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The best soumdes of leaf rust resistance among winter wheéats are
shown below. Xawvale, which is widely grown in eastern Kmnsas, was dis-
tributed largely because it was known to be hlghly residtant to ‘leaf rust.
The resistance of some of the Oro x Tenmarg selections is gréater than -
" that of either parent. Two selections of Ors x Termatq and two of Kawvale
v Tenmarq‘were grown in plots at the agronomy- farm in 1957 and proved to be
high yieldihg as well as resistant to leaf rust. RN

In genefai there is more resistance to leaf rust among -soft red win-
ter wheats than’'among hard red winters. —~Kanred, P1066, and.P1068 possessed
considerable field resistance 20 years ago, but the 1ntroduct10n -and "increase
of certaiu nhy51ologlc races has changed the picture, so that they:seldom
exhibit any resistance today. The best sources of res1stance to 1eaf rust
at present are as follows: - S

s 1

Varieties or named hybrids

Hard Red Winter - Kawvale (semihard), Quivira, Tenmarq; 
: Malakof Iow1n Hussar. B

Soft Red Winter - Strains of Fultz, Fulcaster, Medlterranean,
: and Michigan Amber. :

. Soft Whlte Tinter - Democrat

Pfomising uhnamed hybrids

Hard Red Wlnter ~ Some stralns of the follow1ng crosses have.
shown a high degree of field resistance:
Oro x Tenmarg, Kawvale x Temmarg, P1066 x
Prelude, Kénred x Marquis, Kanred x Hard
Federatlon Kanred x Fulcaster, Fulcaster
x Temmarq, Kanred x Kawvale, Hard Federation

x Kawvale. Also selectlons from Hope and

Marqu1llo Crosses, :

Sof't Red Winter - Mediterranean x Hope, Harvest. Queen x Kawvale,
(Kanred x Fulcastor) x (Kanred x Hard Federa-
tion), Marquillo x Minturki. :

The prcsent trend in wheat breeding at the Kansas station is away
from simple two-variety crossing and toward carefully planned compound
crossing. Besides compound crossing a definite effort is being made toward
combining resistance to leaf rust, stem rust, and bunt in a single cross,

Besides the breeding phases of the leaf rust work, studies are being
made at Menhattan on the distribution and prevalence of physiologic races
of leaf rust, the effect of leaf rust on the yield and quality of winter
wheat, and the relation of leaf rust infection to transpiration in wheat.
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Steom Tust:

o Uhtll recently 1t was, erroneously supnosed that the hard red wintetr
wheat grow1ng areg suffered sevére losses’ ‘from’ stem rist only about once
Cin 10 years. ' The ep1dem1cs ‘of 1935 and 1937 dispelled this mythe ‘Each
of thesé’ epldemlcs damaged the Kansas wheat crop alone about $1O OOO OOO.

"The knowledge that stem rust may overwinter in abundance in southern
Texas, that the ‘commercial. whesits of north-central ‘Texas are extremely sus-
_ 'ceptlble varletles and that the prevalllng spring winds are” from the south
 makes it reasonably certain that 31m11ar epldemlcs will occur in the ‘future,
,Furthermore, unless re81stant varletles ‘are dlstrlbuted and grown in Texas,
an increase in ‘the wheat acresge in that State, aside from the Panhandle,
will increase the rust danger to the northward.,

With these points in mind the common-sense thing to do.would be to
teke stock of the wheats now. being commerclally grown in the area, as well
as those available in e\porlmental sow1n0, and plen a program of breeding
for. res1utwnce accordlngly. : o

The dommercial varietics of hard red winter wheat are catalogued below
according to their reactions to stem rusts. It often has been said that the
hard red winter wheats are, in general, more resistant to stem rust than
' the soft red winters. That statement is purﬂy ut not: entlrely true. Under’
conditions of an early—developlng severe epidemic hard reéd winter varieties
‘are &s heavily infected as. soft red winters. It is true, however, that the
" hard red winters seldom rust heav11y early in the season and consequently
.usually are not s0 sevcrely damaged as the soft red winters. This is due-
V'par o the fact that some. of the hard—seeded varieties have heritable
.late-rustlng characterlstlcs and partlyto the fact that the hard red winter
varieties are grown in the drier parts of the western Mississippi Valley,
where stem rust develops later than it does farther east.




REACTION OF COMMERCTAL VARIETIES OF WINTER WHEAT TO STEM RUST. -

R631stant

e e

. o Kanred - ThlS var1ety is hlghly r631stant to some phyololog1c races
' . but: frcquently is heavily infected in the field by races to
_ Whlch 1t has no res1stance. .

Moderately'Re31stant’or Tolerant

Blacklall - Uhder fleld condltlons Blackhull frequently shows only
_;llght 1nfect10ns when other varieties are heav1ly infected,
| It also may exhibit heavy infection late in the seasén under
- epldemlc conditions., Iven when 1nfect10ns are heavy, Black-
" hull is not 1n3ured S0 severely as other varletles.

Chiefken = This variety has practlcally the same behav1or as Black-
hull, except that its r981stance apparently is a little
greater.:

- Kawvale - vnDurlng -Ehe. epldemlcs of 1935 and 1937 Kawvale made e
. v, . remarkable record in eastern Kansas, It is characteristi-

-cally a "late ruster," seldom showing anything but light
~infections until very late in the season, Stem rust pus-

~tules. usually are smell and not of the coalescing typc.
Kewvele also is a fow days earlior than most hard winter
wheats and has the faculty of maturing rapldly. Although
it frequently is heavily infocted, Kawvale posscsses a
distinct tolerance to rust and usually produces cons1der—
akle grain,

Iobred = In northeastern Kansas snd at Manhattan, lobred has reacted
much like Kawvale, It apparently has considerable resist-
ance to some races of stem rust but in general its advan-
tage lies in its late rusting tendency and its tolerance,

Iowin - This variety developed at the Towa Agricultural Experi-
ment Station has a reaction very similar to Kowvale.
Except under severe epidemic conditions it seldom shows
much stem rust infection. It is a tolerant late ruster.

Rust Escaping

Early Blackhull, Quivira - Both of these varieties are susceptible
~when sown late, but if sown at the normal time they wsually
escape infection through theéir early maturity. They nearly
always mature ahead of heavy stem rust inféction.
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Suocept1ble

Turkey, Kharkof Tenmarq, Cheyenae, Nebrasra No. 60 S:bley selec—
tions, Penquiteé, Denton, Mediterranean types, Fulcaster, -
.Fultz;fcurrell,'HarvestlQueea;ﬁClarkan, MichiganIWbﬁdér;
Cooperatorka, and Russianiselections., In general, the soft
wheats are more susoept1ble then the hard red winters. The
latter frequently rust ‘rether late and the infections are
characterized by smaller pustules than- those on boft—seeded
“varieties.: : :

The -epidemics of. 1935 and 1937 proved beyond quest1on that none of
the varieties of hard. red winter:wheat pgssess as high a degree of field
resistence as desired, The most r651stant ‘winter wheats available for use

“in a breeding program are certain seléctions of the crosses listed in the
table below, These. proved to be h1ghly reslsfant to. s tem rust in the Man-
hattan ruct nursery in 1935 and 1937. ‘ S _

WINTFR WHEAT HYBRID SFLECTlONS HAVING STRONG
RE%ISTANCE TO. uTEM RUST.

Number ’
U R ' of ‘
Ctoss - =~ Source ‘lGeneratJon selectlons -Grain
R S ' | : ' 1 | texture
" Hope x Hussar * ~  VWashington - Advanced’  Few '+ Hard
" Mediterranean x Hope - ~ Texas - Fg Meny Hard +
: : . Soft
- Hope x Cheyenne - Tebraska - Fp Meny - Hard
"* Hope x ‘Turkey (C.I. 10016) © do P, Meny Hard
Hope x Kawvale Kansas Fg Many Hard +
Tees A& AR . S R ) Soft
Mﬁrqﬁillo x Tenmarq. 0 do - Fg Many Hard
Kawvale x”Marquillo ' do Fg Many + Hard
Marquillo x Minturki do Fg Many ~ - Mostly soft
farquille x Ore S o Fgo 0 My Hard
“7(Kanred x Hard Federatlon)b': o
X Marqulllo ’ - do - Fs Few Hard
Hope-Minturki x Minturki Minnesota - Various Many + Soft

H~44-Minhardi x Minturki | ~ do “do - ‘ " Many 'Sqft

i
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Tt will be noted thit the two principal souirces of resistance in

 these crosses are-Hope:and Marquillo - both spring ‘wheatss As'a consequence,
- many of the seleetions are seriously 1ack1ng in w1nter hardlness even though
: they have the w1nter hoblt of - growth.

.
- .\1

" The selectlons of- Hope x Hnssar have combined re51stance to leaf rust,
stem Fast, and bunt -but are.all tall and late maturing.,  Many of the Medi~
terranean x Hope selectlons also have resistance to leaf rust, stem rust,
and bunt but most of them proved to be very weak strawed and low yielding-
at Marithattan. Many of them also show evidence of susceptibility to heat,
drought, and blackchaff. The Hope x Cheyenne and Hope x .Turkey (coI. 10016)

§élections ishow promising resistance to leaf and stem rusts and some selec-

‘tioxs: of tho latter:-cross should have bunt resistances Many selections

“ hawe grain with excellent dark hard appoarance and there is more cold

resistance in these selections than among the Medlterronean x Hope lines.
However, there are many nonhardy lines and some of the selectlons from

?fsfboth crosses. have poor head types.

The Hope x Kawvale cross was mode in the leaf rust progect ‘at Man-

‘hatton and.meny of -the selections have proved to be highly resistant to
. “both of thé rusts. Some.selections also have resistance to bunt. Many

of them are early and apparently have strong straw, but the cross does not
seem to possess yielding capacity and many selectiphs are nonhardy.' The

fﬁgraln of many selectﬂono also appears to be of poor quallty.

There are: many selections among the crosses 1nvolv1ng Marquillo that

. show' considerable resistonce to both leaf and stem rust. In generdl, how-

ever, the stom rust resistance of these selcctions is not so great as that
shown by the Hope hybrids, My of the Marguillo x Oro and Marguillo x
Minturki selections have shown o high degree of resistonce to bunt and
some of them also have resistance to onec or both rusts., - '

The two Minturki back crosses from Mlnnesota contw1n many selections
with combined resistance to leaf rust, stem rust, and bunt. Nearly all
lines are very tall and late maturing but the straw seems to have remarkable

_ stroqgth for its height.
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_ Wh1le none of these seleotlons may be sat1sfactory for dlstrlbutlon
;;as they now: stand they,are valuable parental material, In them the resiste

' ance to stem and leaf rust has been: comblned w1th winter habit. Someé of

these selections are being used - as’ parents in crosses made at Manhattan

- rather than to: depend -entirely on. spring wheats as sources of stem rust
o re31stance., Cons1dorable usé also is being mdde of the stem—rust-res1st-

R ant sprlng wheats Apex Cereu x pre-Florence Renowm, and Thatcher, -

-_Hurley FEIlows uanhattan Kans. ,._7

_ Foot-rots are probably of more 1mportance then usually con51dered.
_ Work. on the. take-all foot-rot with respec ~to resistent varieties has been
difficult and discouraging. There are very few if any varletles of wheat
}.that are really resistant to take- all. ' :

A few varletles heve heen found somewnat re51stant to the dry-land
foot-rots. ‘These are Wisconsin selection 21.25, Cheyenne, Oro, certain
. Turkey -selections, and wheat x rye (C. I, 11403) There seems to be an
: a33001at10n between r631stance to. w1nter 1nJury (and perhaps drought) and
resistance to the dry-land foot~ro Sqme extensive testing of the reaction
'of varlet1es “to the dlsease is now under way at.Akron, Colo, -

At presenb the best method for controlllng the dry—land fbot-rot
seems to be delayed date of secding. Seodlng on the date rocommended by
-~the agricultural expertmont statlons is. genorally late enough for satis~

_factory control. N S R -

Thero is a desire for more varieties and strains for testing,

" ‘A. F. Swanson, Hays, Kans.

S The work muth wheat at Hays cons1sts mostly of testlng strains
)developed elsewhere. Exten31ve plot tests are carried on ooth fallow. and
_fgropped land. A large nursery is also grown, L

Some of the Oro'x Tenmarg stralns from Maﬁhénten appeef promising.
Several early strains, probably field hybrlds with Blackhull or Early
Blackhull are being wetched closely.

- One breedlng problem under way is a study of the cross Coopecratorka

x P1066-Burbank,  Each: parent has some desirable qualities and the question
is whether, by crossing two wheats nelthor of which 1s outstanding, any-
thing of mcrlt can be developed.

Extensive work is being donc on pasturing tests., This work is reported
later in this summnary,

D, W, Robertson, Fort Collins, Colo.

Considerable effort is being placed on multiplc crossese. An example
is tho attempt to combine stiff straw (Akron No. 7), quality (Kenred), bunt
resistance. {Turkey selectlon), and rust resistance (Medlterranean-Hope) i
F., hybrids combining all these. characfers are being grown this year and seed
will be availlable for dlstrlbutlon +0 var1ous stations in the fall of 1938.
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Fort Collins is a good place to study the ability of varieties to

Studies are being conducted on datos of seed:nm Winter wheat 1fri-

- gation after seeding, and vernalization, also to determine whether wheat

will head if the seed swells in the ground in the fall but does not emerge
untll sprlng. ‘

J. J. Curtis, Fort Collins, Colo. (Reporting on the work at Akron, Colo.)

At A¥ron, hybrid strains are studied for winter-hardiness,-drought

"resistence, and’ general adaptability under dry-lend conditions.. Thé plan
‘ now followed is to make the crosses and grow the early generatlons at Fort

Collins ond test the selections at Akron. Drou@ht resistance is -considered
very dmportant. - o

A variety test in plots is grown on both fallow and cfoppedfland. A

‘rathor extonsive date-of-seeding test is also being continued. -

K. S. Quisenberry, Lincoln, Nebr,

Turkey selection Nebrs ' No, 1063 (C. I, 10094) continues to’ give good
yields., In the fall of 1937, 70 bushels of thls varlety were seeded by
selected farmers and at the Statlon.

In a so-called advanced nursery, a. few of the most promising lines
ore seeded at three different dates to study their reaction to time of
seeding., It has been found that varicties do react dlfferently to differ-
ent dates of seeding, -

Lines of Hope x Cheyenne and Hope x Turkey seleotiqn (Nebr. 1069)
now in F, are being watched very closely., It is known that thesé lines are
rust resistant, but most of them seem to lack hardiness, .. Some of the better

lines are being back-crossed to Cheyenne,

About 70 lineé of Cheyenne x Blackhull are now in F7. This maferial
should give interesting material for dough ball studies 31nce the parents

- differ widely in ‘their reactions to this test.

Considerable emphasis is being'placed on bunt studies, A large num-
ber of resistant selections arc available and some inhcritanco work is
under-way. Part of the bunt work is carried on at North Platte under irri-

© gation.

Rust studies are.carried on at L1ncoln under artlflclal epldomlcs
the chief object being to test the Hope x Cheyerine and Hope x- Turkey solec-
tion (Nebr. 1069) material and eny other matcrial of promise. :Rosults from
last yoar indicate that suscoptible varlotlos may dlffer in tolcrance to
ruste : :
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Durlng the w1nter ettens1ve freezlng studies are carrled on, especlally
.. with respect to the relatlon of various env1rowmehta1 conditions. to winter-
kllllng.' Artlflclal free81ng is also usld:to select hardy hybrld matérial,

E. R Ausemus St. Paul Mlnn.

Winter wheat in Mlnnesota is 1ncreas1ng and Mlnturkl 1s st111 the
_best variety on farms, - '

Some of ‘the obJectlves gre as follows- (1) cold resistance, bywing
. Minturki, Mlnhardl Lutescens, and Yogo as parents; (2) quallty, ‘by the use
of spring wheats as a source of good quality; and (3) disease resistance.
In this case the back-cross method is belng used rather extensively, Lines
of Hope x Minhardi or Minturki that. are - dlseuse resistant are back<=crossed
to the commercial parent. -

Some Drom1S1ng Mlnturkl x Marculs 11nes are maklng good records in
varlous tests, o

: An attempt is bewng made’ to produoe a w1ntcr-hardy, good soft wheat.
The cross is Mlnhardl-Merqulu x Fulhlo. The'F3 is being grown in the nur-
series at St, Paul and Llncoln as well as: being frozen under controlled
conditions. . There seems to be no relatlon between cold resistance’ end tex-
ture of seed.

-Reglnald H Palnter Menhattan Kans.

In the coordinated wheat 1mprovement program for res1stanoe to

. hessian fly two separate nurseries (Manhattan Kans., and Springfield, Mo, )
are grown. At Menhattan the infestation is maintained by sowing susceptible
wheat near the nursery and by bringing 1n infested .stubble” from the hard
wheat belt in the fall, .In recent years, the drought has prevented thése
methods from being as successful as might be wished. On two occasions,
when fly infestation was too 11ght to be significant in the spring, Mr.

Ce O. Johnston inoculated plants in the nursery with leaf and stem rust
and secured infections., The:- information thus gained was used in addition
to fly infestation data in making selections. ' The Manhattan fly nursery
has been largely used as a source of oeed stocks for the follow1ng years?

"&:seedlng.

(-In the Springfield nursery, fly infestation is natural and is main-
tained by sowing susceptible wheat about the test plotss Heavy infestations
have been obtained and excellent information for selection of strains has
been secured. @ This nursery is basically-a duplicate 'of thc one at Monhettan.
“ Kowvale end some of the other wintcr wheats arc resistant to the hassian

' fIy that commonly occurs at Manhatton and at certain other points in-

"~ Kmsas and Nebroska. One of the problems has been to transfer their resist-
ance to typical soft and hard winter wheats. Segregating generations of
crosses of Kawvale with Tenmarq, Oro, Kenred x Hard Federation, Clarkan,
Harvest Queen, and other wheats have been studied. Some of these hybrids
are now in advanced generations and are being tested for yield and other
characteristics in the agronomy nursery. :
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" At Springfield, and at certain other localities in the soft wheat
belt, no winter wheat resistant to hessian fly has been found. The explana-

“tion of thls dlfference in results in dlfferent localltnes appears to lie -

pr:nclpally in the preserice of biological races within the various popula~-
tion of hessian fly. ‘There have been found, however, several warieties of
spring wheat that have been resistant to the fly wherever tested thus far.
The more important. of these are Marquillo, Ill, No. 1 W38, Mdarvel, Renaci-
mlnfo, two other Urtiguey varieties, end several durum wheats. Yaroslav and
some other varieties of emmer are resistant but Hope and Hig ‘are note. Survey
nurserieés are being planted and other sources of fly resistance are “being
located, mostly in unnamed wheat introductions.

‘Merquillo, a cross between Marquis and Iumillo durium wheat, was the
first common wheat found that has been resistant to hessian fly thus far,
wherever it has been trled., The importance of its use in breedlng for re-
sistance is evident. Crosses were first made between Marqulllo and certain
winter wheats at the Kansas station in the spring of 1931,: At that time and
later, successful crosses were made with Tenmarg, l\l':Ln’curk:Lr,l Oro, Kawvale,
Kanred. x Hard' Federation, Il1ini Chief sélection (223415)3flichigan Vonder.
Crosses have also been mude with Fulhard, Clarkan, Fultz, Homor, -and Shep-
herd, but the Fl plants died after reqchlng the three or four leaf stage,
1ndlcat1ng the presence of a leéthal factor or comblnatlon. " Compound crosses
between a fly-resistant strain of Marquillo x Minturki and Kawvale x Clarkan
and Horvest Queen x Kawvale have also given F. plants: which’ died 1n the early

'stqges -indicating that this lethal condition is 1nher1ted.

Back-crosses and compound crosses have been made between fly-r651st-
ant Fo, Morquillo hybrids and prom1s1ng winter wheats. ~The F: plants of the
compound crosses have been nearly as héavily infested as the susceptlble
parents, when tested in thé greenhouse indicating that susceptlblllty to
hessian fly tends to be inherited as a dominant character. Tests of direct

- Fl hybrids between Marquillo and winter wheats gave similar results. It

is not knovwn whether this susceptibility of the Fy plants concerns hlgh
ov1p051t10n and hlgh larval surv1va1 or only the atter chﬂracter. '

Infestation counts were made on the F, Marquillo hybrlds w1th winter
wheats at Monhattan in the fall of 1933 and on the F, plants of the compound
crosses and back=-crosses at Maonhattdn in thé fall of 1956 .and at Springfield,
Mo., in the fall of 1936 and the spring of 1937, All- four counts are simi-
lar in that the F population had an infestation about one-third - as heavy .
as the susceptiblé porent., This type of "reversal of dominance™ when the
infestation of the F1 plants and F2 populations from these F1 plants are
compqrcd may be due to the fact. that the studies of the formdr were conducted
in the greenhouse and of the 1qtter in the field. More probably it 1nd1cates

a fairly complex genetlc comblnﬂtlon of factors for re31stqnce."
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In the F and succeedlng generations, the more susceptlble plants ahd
_'stralns were discarded, &s were lines that lacked desirable agronomic. charac-
“ters. During these- generatlons natural selection for winter hardiness.also

oecurred. No. evidence was secured of the factorlal ba81s of fly resist-
ance. By the F generation, However, fo]low1ng contlnued selection for fly
re31stance, the® infestation of more- than 70 percent of the hybrids at one of
the nurseries lay'w1th1n the range of the r031stant Marquillo parental rows
while one or two of the 326 hybrids were . grown which approached the susceptl-
rblllty of the winter wheot parents. A1l of these hybrid segregates had the
winter habit of growth and some: approached the winter hardiness of their
parents, but it is not known whother any are as nardy as Turkey and Kem red.

, In the F generatlon at” Sprlngfleld Mo.,'an 1nfestat10n occurred in
wahlch as many as 270 larvae were: removed from a’ plant having ‘but a single

_ tiller.  Under these conditions the w1n+er parents were completely infested
“and in most cases were killed by the infestation, The winter wheat with the
best survival was a row of Kawvale in which 21 percent of, ‘the plants sur-
‘fv1ved the irtestation. Under these conaltlons and with an average infest-
ation of 44 percent of -the. plantu infested for Morquillo, some of the hybrids
had as low as 32. percent of the plants.1 fested and 85 percent of the rows:

. had a higher survival after the fly Jnfestﬂtlon than did any row of a winter
. parent. - In many cases thereiwss no clo & relatlonsnlp between thé percent-
-age of. plants infested by flyuand the percentage of plants surviving the
infestation., This fact, as well as ‘other-date, seems to indicate thet the

genetlc factors for low larval survival" (re31stance) and for ability” to sur< .

vive fly infestation (tolerance) are not the same ‘and " perhaps not even
genetically linkeds ‘In a fully susceptleG yariety it has generally been
assumed that the number of plants killed- by fly would be proportional to
the intensity of the. 1nfestatlon. Tn thls populatlon of Marquillo hybrids
which were undergoing some segregation. for resistance to the hessian fly
there are some segregates that have both a high fly Jnfestatlon and a high
ability to withstand injury by the fly. . There are other segrogates in which
a low fly infestation has not been accompanled by a high ability to with-
stand injury. In a number of the segregates, however, factors for low
~ infestation and for ability to survive the 1nfestatron have gone together.
In part this is- due to the normal association between intensity of infesta-
tion and emount of killing by fly which is mentloned as:being characterlstlc
_of a fully susceptlble varlety; in part, it appears to be merely chance
association of more or less 1ndependent genetic factorss The fact that
Marquillo. and apparently some of its hybrlds carry genetic factors for low
ov1pos1t10n rate would further compllcate this relatlonshlp between plant
survlval and infestation. In other words, it.acppears that at. least. three
mechanlsms are responsible for the difference between winter wheats and the
winter type Marquillo hybrids under fly. infestation. These are (1) low
oviposition rate, (2) low lorval survival, and (3) high ability of the plants
to survive infestation. There is evidence that.these thrce characters are
governed by different genectic complexes but, on the other hand, a re inter-
related in their effects so far as final infestdation and survival of infested
plants are concerned. A little evidence ‘has been secured which indicates
that some lines among the resistant Marquillo hybrids are still segregatlng
for fly reaction at a low 1eve1 of re31stance.

&-
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Nearly all the lines selected have passed through the disease nur-
series and carry more resistance to stem'rust. than do the ordinary winter
wheats such as Turkey, Kmred, Blackhull, Tenmarqg, and Cheyenne. Many of
them carry resistance to leaf rust equal to that of the better winter wheats
and some of the crosses between Marquillo and Oro or Minturki also carry
resistance to bunt. Both hard and s6ft kernels are represented gt ong the v
Marquillo hybrids. Forty-six of the most promlslng segregateS'w1th hard - y
kernels were recently submitted for the Pelshenke wheat-meal-tlme fermenta--<
tion test and nearly all gave a satisfactory 1ong "tlme in th1s test of
gluten qua]_ 1'ty° S e . e a A

Last fall. more than 600F hybr1d str&ins believed to be largely homo-f
zygous for fly resistance were gransferred to the agronomy department for-
yield and other agronomic tests..ww“MMM .

Studzos of F Hybrlds-

The obgect of the studies with first generatlon hybrlds has been to L
ascertain the dominance or recessiveness of fly resistance in.various re-
sistant sorts, and particularly the number of distinct genetic complexes .
involved, The study of these hybrids involves two difficultiesz: . (1) The .-
number of plants available for study is usually-small; and (2)- plants must -
be grown to maturity in order to be sure that actual hybrids have been used.
Six different heéssisn-fly-resistant spring wheats and four susceptible winter
whebts have been used in.the study. - About 150 F, hybrid plants were grown
in the greenhouse thls year and used . for thege studies.- :

In the crosses - studled Marqulllo reslstance tends ‘to be reoes51ve,
whilé the resistance of Ill..No. 1 W38 tends to be dominant. In crosses
involving Marvel and some of the Uruguay selections there is still some
question ooncerning the dominencé or recessiveness of the character for fly
resistance since some of the plants tested have not matured and may not be
actual hybrids, However, it appears probable that at least two factors or
groups of genetic factors are involved. The importance of this discovery
is that it presemts the possibility of accumulating additiomal resistance
from several groups of factors and a possible defense against blologlcal
strains should they develop on seoarate resistant wvarieties.
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STRENGTH OF STﬁKW’AND LODGING STUDIES

I. M. Atklns

;" v&

An extens1ve survey of varletal sources of strength of straw in f‘
winter whéat varletles has .been .made -during - the period .from 1932 :to: 1936 -
at Deénton, Texas. Morphologlc characters. associated with strength of stem

”and lodglng_have been. studled mn more than 130- varletleleZ; . 4

1/ 1. M, Atkins., Relation of certain plant characters to 'Strergth of
straw and 1odg1ng in. w1nter vheat. Jour, Agr. Research 56 (2): 99-120.
1938. ST = e R e T e

R

Morphologic characters found to be associated with strength of stem
‘were height of plant, weight of grain, diameter of culm, and weight per.
unit length of ‘culm at the base of the plant,  Weight per unit length was
fotnd ‘to be cortelated very olosely w1th strength of stem (3-year average
r= +0,945) and this measure is suggested as’ o quleker ‘more accurate mea-
sure of lodging resistance than breaking strength. A cutter has been,
devised. for cutting sections from the culm for this purpose, Considerable
data are 'availeble to- support the conelusion that weight per unit length
or breaklng strength are correlated Wlth fleld 1odg1ng of varieties..

| J

In o préliminary study of the'lnherltance.of strength_of straw in
crosses of Kanred x Clarksn and Kanréd x Coppei, strength of stem was found
not to be correlated with either head type, awn classification, or pubes-
cence .of glume, : Fourth~géneration lines from-the aliove c¢ross, tested for
strength of strow in 1937, support - the conclusion that strength of straw or
welght per -unit length tests can be used to test early segregates of 'a cross
for resistance to lodging. ' :

CROP TESTING NURSERIES

John H. Porker o

Since 1930 there has been a crop testlng plan in operation in Canada
wder the direction of Dr. L. He Newman, Dominion Cerealist, and Major
Ge He Lo Strange. The plqn calls . for the ‘grain elevator agents, who are
cooperating, to take a sample of the crop scld them by each farmer. These i
samples are then registéred and planted in small plots. As the wheat matures
each sample is rated "A," "B," or "C." "A" ratings are given to varieties
of good milling and baklng qud.lty that are adapted to the area and are
pure. Wheat that is fair as to quality of variety, purity, and adaptation
. is given a B, Wheats poor in quallty, 1ack1ng in adaptation, and badly
mixed are graded C.
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A field day is held and the,wheats are observed, The farmer mey com=
pare his wheat with the rest, ‘ThHose having C grade are encouraged to obtain
seed of A or B for the next crop. ‘In-this way it is hoped to encourage the
roising of bebtter and purér varieties.

This plan was started at Junction. City; Kans., in the fall of 1936,
in cooperation with the Hogan ‘Milling GCo., Geary-Coumty Farm Buteau,.and
the Kensas State Colleges At the field day held-in June ‘1937, much interest
was shown in the plan, * @ R .

At présent the Southwest Wheat Improvement Association is backing the
plan and 25 nurseries are planted in ¢entral and eastern'KgnSQ§, anhvnur-
sery consists of samples from about. 100 farmers in the -county. . At ha?vest
" éach row will be graded A, B, or C and at the Field Day each fatmer will
know just how his wheat ranks, although the identity of the*r?ws-w111.not
be made public. Each fermer will be. informed as to the identity of.h1s~'
own somple., At Junction City, a master nursery of'OVGr-S,OOO.rgws is being
grown for careful study. ' It is the hope that these nurseries will encourage
farmers to grow better varieties. o

A COMPARISON OF GONTROLLED LOW TEMPERATURE WITH FIELD RESULTS
- AS A -MEASURE OF THE COLD RESISTANCE OF WINTER WHEATS -

"R, O, Wéibel;'Lincoln,iNebraska~‘

. Thirty varieties of winter wheat were subjected to low témperature
~over & period of two years and the perdentage survivals were compared to
the cold resistance of these varieties, as shown by data from the wniform
winter-hardiness nurseries based on from 10 to 290 station years. .

A correlation coefficient of +0,8095 was obtained between the per-
centage survivals from the two methods, indicating a very close agreement
between controlled freezing and field reaction.

Four freezing periods from November to January were used, all material

being replicated three times in each period, In this manner it was hoped

to obtain data concerning the relative hardiness of the varieties as well

as the rate at which it was attained. The agreement between percent sur-
vivals of varieties for the freezing periods was good as was shown by "cor=
relation coefficients ranging from +0.6719 to 0.8815 over the tito ‘years,
While all varieties did mot react the same, there was an increésse in cold
resistance from November to Jemuary as shown by higher percent survivals
with progresgively lower exposture ‘temperature. S ' ‘

An attempt was made to study dehardening of the varieties, but because
of insufficient material the data obtained were not reliable, - S
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SPECIAL STUDIES ON POLD RFSISTANCE

2 .‘.-,.-

: Eric Kneen Llncol‘ Nebrdekar"

Two methods of approach are belng used to study the spec1flc problem
of winter-hardiness of’ cereal cropss: By differentinl.nutrition: the:attempt
is to either imcrease’or decresse the: qblllty of “a:'plant to! acquire: cold
resistances On'thé other hand, 1nvest1gau10ns on the harden1ng processs1n ' 5
normally grown plants are in progress.' : : L S

*

From“a nubiritional: stﬂndp01nt - ther results of ‘both::sand- eulture and
" 501l experiments 'demionstrate the’ harmful: effects of a too! abundant supply-+
of” nltrates. Tn 11k0 manner tne beneflclal role of phosphate igrindi- - -
cated o e ‘ . T R e IR S

A study of the "hardenlng and "deharden1ng procéss: 1n.wheat and
‘barley plants permits some definite conclus1ons (l) Field behavior may
" be duplicated in essentials. by controlled greenhouse low temperature hard- -
ening; (2) carbohydrate metabolism is of prime significance in hardening
and dehardening against low temperatures; (3) light intensity plays o
prominent role in hardenang, {4) the quantity of sugar in the crown of a
hordening plant at any stage of hardenlng apparently is.an index of its
cold resistoance at that tlme, (5) six: yarieties of winter wheat haove
been arranged in order of their field-e "bltOd winter~hardiness by deter=-
mining their ability to QOQumulate suga under controlled low-temperature
hardening conditlons and retain this sugar agoinst dehardening influences;
(6) plants may be art1l1c1qlly hardened" to some extent by feed1ng them
on sugar in sand cultures.,. ‘ L ‘ . .

RESEARCH IN RESTSTANCE OF CROP PLANTS TO . HEAT

“H, H Laudeq‘Menhattan, Kansas

The term "drought" usually refers to a condition resulting from the
combination of a moisture deficit and high temperature. Whether injury
to plants is caused by only one of these factors or by both is not kmown, :
Probably the stress on plants due to e1ther factor is intensifiad by the s
coincidence of the other factor, €ege , moisture deficit is probably more ’
serious when accompanied by high. temperature and heat injury is greater A
when. accompanied by moisture deficit, If this is the éase, resistanée to ¥
either factor is synonymous w1th r631stance to drought, 1.e., to - the combl-
nation of the two, : : - S

In cases of drought injury it may be assumed that three phases or
factors are involved, namely,- (a) temperature, (b) humidity of the air,
and (c) soil molsture. In the study of drought resistancc in artifieially
controlled conditions it may be desirable to measurc the influence of each _
of these phases separatoly. In the work here it scemed advisable to d
study first the effect of high temporature when atmospheric humidity was Y
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sonstant and moderately low and soil moisture was adequate. ' Results
obtained in that way would be primarily o measure of heat resistance.
Later it is planmed to investigate the influence of varying atmospheric’™
humidity in relation”to‘temperaturewandwﬂinallywta.XarywsoilthiSturﬁa

Early in:the work it was found that marked differences -in high
temperature resistance among plants could be.detected by, ‘subjecting them
to short stress periods, - Five hours exposure to a high temperature is
sufficient time to cledrly indicate. differential resistance. In the case
of corn it was found that resistance to heat in the seedling stage cor-
responded with drought resistance of the plants when grown to-metturity
in the field. Whether similar agreement between the response of seeodings
in artificial tésts and plants grown in the field exists’in‘other crops
is not.yet known, However, it is evident that among the crops tested.
largc differences in heat resistance prevall in the seedling sﬁage.

A short stress test with seedllngs i speolflcally related to field
results, will be importent in crop research because large numbers cen be
tested in a short time at little expense. The material for a complete

experiment can perhaps be grown and tested within a monthe

As in other controlled physiological tests it is possible: to adjust
the ‘severity of the stress so as to clearly differentiate among different
degrees. of heat resistance. A limitation of field experiments lies in
the fact that often the stréss is mot at such & level as to cause differ-
ential- injury. Furthemmore, several factors are involwved and the relation-
ships omong these are likely to change during the period of observation,
Also the length of time involved is so great that secondary oondltlons or
results may develop and thus confuse the study.
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Resistance of varieties of wheat fo high temperature - average 8
experiments. Tested dt about 122° Fo and 20 pezcent relatlve humldlty
for 5 hours., S .

fhriety R _' !lrimgAygrage”injury _ ‘ .

Hope . R T
g Mafégis

Kuban#ﬁi

Ceres ffg. T L " f-545‘!. 

Hope' x° C'él'i';:s; ez ’ 50

Fulcas;eri: B . "' ". _44‘

Tenmaréi' 'b ’ ':v'/,f . S 414u$“.' R IR

Renred = . . | 0

Kewvale B - | 40

Tuﬁkey ' “ | ‘ | ' :' 35 ;

) DIURNAL CYCLE OF HEAT RESISTANCE
It was discovered that plants can w1thstand more heat at mldday than
early in the morning. The resistance increases rapidly to a maximum and
decreases slowly reaching a minimum during the night. Appareantly there is a
diurnal cycle of heat resistance in plants. »

This cycle has been found in all the plents studied. It appears to be ;
deflnltely associated with light. In some cases only a short exposure to '
light is required to cause a significent increase in resistance. In artifi-
cial light the plants tend to retain resistance. . ' ' 4

Plants lose resistance in darkness slower than they gain it in light.
In limited experiments it appears that the gain in one. hour is about as much
as is lost in four hours. The cause for such resistance is not known. However,
tests have shoim that woter content is lower in the morning than at midday or
late afternoon, esge, in whesat oeedllng< the dry matter has been found to in=-

crease from 10.8 percent at 7 a.m. to 12,5 ‘percent at 1 peme.
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The transplratﬁon rate as measured in wheat was relatlvely low in the
morning, increased to early afternoon, and then decreased.

The solid content (refractometer)‘was lower in the morning than at mid-
day or late afternoon, e.g., Turkey wheat seedlings at 7 ae.me = 2745 (soale
reading) and at 1 p.m. = 35,4 Comparable Turkey plants tested at 122° T, and
23 percent relative humldlty were injured. 78 percent when tested in the morn-
ing and 18 percent in the afternoon.

PASTURING WINTER WHEAT

A. ¥, Swanson, Hays, Kansas

Livestock gains on good wheat pasture have been produced at the Fort.
Hays station at costs from $2.00 to $2.50 per hundred weight; compared with
more than $7.00 for sorghum silage plus a supplement. The dry feed consump-
tion on good wheat pasture has been reduced from 75 to 80 percent. Adequate
growth of winter wheat for grazing in the semi-arid rngon can best be assured
when the crop is grown on fallowed land.

Successful grazxng of winter wheat without injury to the grain yleld
depends on a number of factors. The two most imporbtant appéar to be (1) o)
high stored moisture content in the scedbed at seeding time, and (2) an abund-
ance of available nitrates in the soil for quick spring recovery. When winter
wheat is to be grazed the rate of seeding should be from 25 to 50 percent higher
thon when the crop is intended for grain only. The date of seeding should be
somewhat earlier than is customary for a cash crop alone. Grazing should begin’
in late November or early December and continue until late March or early April,
depending on the advance of the season and the loecality. The mark of a well-~
grozed field of wheat when the cattle are removed in the spring is to have it
so uwniformly grazed thet it has the’ appearance of having been cut with a lawn -
mower., If the llvestook is removed at the proper time, recovery of the plants
is rapid.

Continuous grazing and troamping of the animals from early Wlnter to.Aprll
1 is more desirable than intermittent grezing during this period, provided dry
feeds and shelter are available for inclement weather, During periods of
extremely muddy weather it is desirable to remove the animals from the fleld.
However, after the initial firming of the seedbed by the tramping of the
animals has been completed, the puddling is usually not a serious factor in
regions where the winters are mild and opetl.

Injury to the yleld of wheatt is most likely to occur when the initial
grozing is started with the advance of spring.

The firming of the seedbed and the leveling of the dr111 rdees by -the
livestock tends to submerge the crowns of the wheat plants more deeply, seem-
ingly resulting in protection against winter-killing, The firming of the soll
around the crowns of the plants also tends to conserve the moisture. Plants in
o moist surrounding are less susceptible to. injury from low temperatures than
when surrounded by a loose, dry soil. On ‘the other hand, grazing causés some

mortallty when plants are pulled up by the animals or deeply tramped into the
ground before the geedbed hﬂs been flrmed.




- 26 =
SUPERTOR GHRM PLASM

After a very thorough'discussiOn-theﬁfdiiéwiﬂg Whédts_weré listed
as having superior germ plasm and suitable for use as»pa;entstqf_crosses:

LiSt:offWheaﬁs Cbﬁiaining SupériOr*éefmiPiasm 'j‘

Character and Varigty Cﬁof' Higizg §2.> Rémarks. .
Winter-hardiness _ A =
Minhardi ' - '5149. O -
Lutescens ... 8896 . . Sl LT , S , :
Yogo 8033 - Resistant to most races of
Minturki 6155 - e -
Minard x Minhardi - 11002 Minn, No. 2614
Egarliness , EE e
Early Blackhull o ?'-8856 : ——- : o '
Quivira - L . 8886 - wm= .. * Resistant to leaf rust
Tenmarq . 6938 B
Missouri Early Premium .11858 o=
Kanred x Hard Federation 10092 T -
Turkey selection 159 - 5 10100- - Colorado
ra x (Kanred-Hard Fed. - Kans,selecti . 373
Tes%ééggz (Kauredt s 228 on no. 373963
B.la.Ck'h.uI]. . - - 6251 B .
Early Blackhull . 8856 L e
Chiefkan ' 11754 e
Clarken o 8858 . e
Hessian Fly Resistance o '
filinois N6, 1, W-28 Y- 'B7FN25 Sprlng
Marvel : TR + 8878. C— " Spriug
Marquillo x Tenmarg. - - Fans. 37FN529 Winter habit res1stant to
) ' stem rust
Kawvale x Marquillo — Kans. o7FN748 Resistant to stem rust
Kewvale . - 8180 - Good yielded
Drought Resistance ' ”(Very little definite 1nformat10n avallable)
Turkey Y B _ 3682 So. Dak. 144 -
Kharkof ? : 1442 Rl S
Turkey  ? : : ‘1558 . ,"'“General velue ’
Baart ' 1697 ' ——— ’Whlte sprlng
Yielding Ability- C S EE P
Quivira 8888 g For southern djstrlct
Tenmarq- S 6936 - T e K For -southern - dlstrlct
Cheyenne - 8885 - S e
Yogo 8033 - —— For northern dlstrlct
Turkey sela 10094 Neo" NOo 1063 For central d;strlct
Kawvale x Ténmarg 11750 L e
Kenred x _Marquls . 11889 T e
Leaf Rust Resildtance : T S _
Wediterranean . - 3332 L e
Kawvale ' - 8180 - e He551an fly re51stant
Eo e x Hussar . 11835 'Kkns.uel G2545A ~3-38, Stem rust and bunt
?e-x Kawvale - ~—w  Knns, JB61606 . . resistant
Medit, 3015-63 x Hope ~me Toxe 41-17-3 '
Mediterranean sels - Q- 'Texas 3015 63
i P S e S DA Lt L L. . ’ __,_,“___“M.‘J
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L1st of V)lheatrs Conﬂxmmg Superlor Gem P Plgsm. (.Contm‘ue”d) """"
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e

‘S‘jmt?usx Res;stance

" e et T o . ’;"‘ el . » 9::”: . .
Characterhang,varlety'""4 G§6§ﬂ.= Hszzzg §§ N _%E?%Kk§+ﬂ-,ﬂw

H&pe X, Hussar ,
Marqullle~¢ x Oro

363?@1
- Sprlng

Ceres x“H '_e—Florence 11712

Bﬁﬁ% Re31s€ance o - - o =

"pre x Hugsgr 0 F0h T 11835 - . Stem. and 1eaf rust res:.st-
aniad »-;-nj' ) oot ance B .

Wheat X Rye (Melgﬁer) © 11403 ) ' - o
Tirkey sel. : 10016 Ngbr. 1069*" 'EErly, hardy, Questlon—

N . e S able quality

- “Darkey 581, , : 10094 Nebr,v1063 .High-yieldep_ :
Ridit ’ 6703 et o i
Oro S - 8220 mmmemm— - : .
Turkey sel. . _;,_,,"~~~*'~’IIB3 o Res1stant to forms S

o AT e g meking OrQ SN

Martin x Tenmarq3 r-.f——*f'“11804 Texas 50-33= 25

Oro x Temmarq . =~ _ . 31673 ~-1 i o
Oro - Turkey - Florence ComPOSLte Nb.'_/,ll e T
Hussar - Hohenheﬁmer 10068 1 S patrr iR

Stiff Straw | B NS
Akron sel. Noe 7 o 11660 - leferent quallty
Clarkan . o 8858~ 7 sa-’ e
Cheyenne il POBSE :
Non Shattering ' ehall
Blackhull . >
Mildew Resistent - . - 7

I %H_QEE@F.P.I L4780 ems
Loose Smut e o
Forward - T ROL .

Valprize ' ‘ -.11539
Perennial Wheats L

Agropzzon'hybrids\ . - 5‘+ ) : Mpstly-s#érile<

L

_i/' These appear to be r631stant to all'knowh races including\thé
dwarf smut. ' SRR ‘

L)
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YAR ETIES IN PL%TS fNﬁ,NQRSE
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tes dneremaﬁe}uded
These are

"1t was decrded‘ i) ﬁ“r:emno.( :
in the. unlformaplots agdxnursery hn
as 11steﬁ B%l T ou 1

Name :

Tenmarq

. Blackhull
SRR IR

Barly Blackhull

Chiefkan =
Oro x Termarq :
Keawvale x. Tenmarq \111569-“;'
Soft Red Wiﬂ%er L e
Denton 7 sf* 8265 =
Kawvale o .gige n

Ore x Termarq
'Kawvale x Tenmarq

Kharkof 7
o Minturkl T )
.~ Yogo 7 - £
Karmont - S e 70 T -
Minturkl x Marquis .. 11502 2un e g |
Minard x Minhardi 8888 2 A
' Turkey é“leqtlon UL 10084 < L

He . -
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Varieties of Winter Wheat in the Uniform Yield Nursery, 1937-38

: Ce Ie ~ Years|vield )

Variety No. | State No. grown {record | Quality note Remarks
Kharkof 1442 - 6 Fair Good, 1934 .
Blackhull 6251 -- 6 Good  Good, 1934 Checks
Nebraska No.60 6250 -- 6 Low Good, 1934 .
Early Blackhull 8856 - 6 Good  Good, 1935 Very early
Turkey selection . 10083  Oklahoma No. 1 6 Good  Good, 1934 Weak straw -
Turkey selection 10016 Nebr. 1069 6 Good : S , Early, hardy, bunt resistant
Turkey selection 10094  Nebr. 1063 "8 Good  Poor, 1934, Needs long mix, '

C yellow crumb :
Sibley No. 62 11523 Okla. 4  Fair 7 Weak straw
Kanred x Marguis 11589 Kanse. No. 2690 4 Good - Needs long mix .~ S -
Turkey selection 11576 Nebr. No. 1082 4 Fair Good, 1934,.1935, 1936 Bunt and fly resistomt .
Turkey selection 11577 Nebr. No, 1081 3 Good  Good, 1935, 19@6; naeds . Bunt and flyfreSistant_tu
Oro x Fulhard 11579  Nebr. No. 1083 3 Fair Needs long mixjlong mix Bunt resistant | o
Kawvale x Tenmarq 11669 Nebr. No, 1086 3 Vegood Good, 1935, 1936 . - Early, promising T
Akron selection 11660 Akron sel. No. 7 3 Good  Good, 1935 ' Stiff straw ’
Penquite selection 11745  Okxla, 2 Poor Yellow crumib Soft wheat
Minturki x Blackhull 11671 Nebr. No. 1089 2 Poor Yellow crumb S e ;' s
Cheyenne selection 11866 Nebr. No, 1087 2 Fair Needs long mix; yellow . Hardy, bunt resistant
: . ' ' “crumb . < S :
Kanred x Marguis 11746 ° Akron sel. No. 46 2 Poor Fair plus A
Turkey x Marquis 11747 - Akron sel., No, 49 2 Poor PFair L L
Oro x Termarq 11672 © Kanse. No. 2728 1 Fair Bunt resistant, tender
Oro x Tenmarq 11673 Kans. Noe. 2729 1 Good Bunt resistant, tender
Kawvale x Termarq . 11750 Kanse. No, 2727 ! Vegood Res.to leaf rust,promising
Blackhull selection 11737 Nebr. No. 1093 1 Good : % Hardy selection
Tenmarq x Minturki 11580 Nebr. No. 1094 1 Good : .
 Kanred x (Hope-Hard Fed.) 11843 Akron No. 537 ‘ . Rust resistant

Early Blackhull Hybrid 11846 He. Co. No. 366 Barly
Tenmarq x Nebr. No. 28 11847 Woodward 1094 Early
Turkey selection 11734  Nebr. No. 1095
Konred x Blackhull 11844  Nebr. No, 1098
Minturki x Blackhull 11815  Nebr., No., 1099

“ A - . L]
A & /A ¢ I I




discards:

The following varietieﬁkin the yield-hursery wére listed as:possible

o~

'ﬁapietlv ” ;6; I: No. ; o

1, Nebrasks Nos 60 & - - 6250
2:>3fﬁﬁkey seIeétioﬁ e o f;*lOQ?z
3o Tﬁrkey Selection o _}0016§  

4, Sibley o, 62 o 115230
Craers 200 /1>

e g e

5. Minturki x Blackhull- .

6, Kenred x Marquig . - - 11746

7. Turkey x Mdrqui§' <‘ ‘1i747'

.......




