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IFTTOnJCTEOr

Samples of the standard varieties and many of the new hybrid strains of
hard red .spring wheat, grox-m in cooperative experiments in the spring wheat
region of the United States, are milled each year by the United States
Department of Agriculture and the flours baked into bread to determine their
quality characteristics.

The baking methods and techniques used on the 19^1 crop were essentially
the same as used in testing the wheat varieties and hybrid strains for tie

19iUi to 19^0 crops, inclusive.

The purpose of this report is to make available to cooperators the quality
data from the 19^1 crop obtained from standard varieties, new hybrid strains,
and commercial hard red spring wheat.

SOURCE OF SArlPLES

Tfests were made on composite and individual samples of the uniform varie-
ties and of marQr other additional varieties and strains groxim in plot experi-
ments at cooperating stations. These included sarcples gro^m at Madison, ¥is.;
Morris, Rosemont, Waseca, and Crookston, Minn»; Fargo, Langdon, Edgeley,
TJilliston, I4inot, and Dickinson, F. Dak,^ Brookings, Eureka, Newell, and High-
more, S. Dak .

5

Havre, Mont. j and Sheridan and Laramie, i^o. Similar tests
were made on Eastern and Western Composites of the 26 strains grown in the

Uniform Regional Nurseries; on the wheats from the supplementary yield nur-
series; and those from the station nurseries grown at Havre, Mont.

There were also included 26 samples composited from samples of carlot
receipts of xixheat apcxomulated during a 90-day period of the 19^1 crop movement
by the Minneapolis, Dululii, Denver, and Great Falls offices of the Grain
Branch, Production and Marketing Administration. These samples represent
countrj^-run receipts of the class hard red spring wheat and included only
those lots that were graded No. U or better under the official grain stan-
dards of the United States. These are hereafter referred to as commercial
samples. This is the thirteenth season that such samples have been collected
and tested.

METHODS USED IN THE MILLING AND BAKING TESTS

After the removal of dockage, the samples were prepared for milling by
use of a milling separator and a scourer (both machines of experimental or
laboratory size). The xdieat samples were tempered in two stages. The water
for the first temper was added 12 hours prior to milling and raised the

2/ Ausemus, E. R. Resxilts of spring wheat varieties grown in cooperative
“ plot and nursery experiments in the spring wheat region in 1951- U. S.

Dept. Agr., Bur. Plant Indus., Soils, and Agr. Engin., Div. Cereal Crops
and Dis, 225 CC, 72 pp, (University Farm, St. Paul 1, Minn.) (Processed)



- 3 -

moisture content of the grain to between 13 ,0 and 16,0 percent or within
1-percent of the. total moisture required depending upon ihe hardness of
ttae variety, The additional 1 percent of water for the' second terrpier was
added 1/2 hour before milling and raised the moisture content of the grain
to between lli.,0 and 17.0 percent,, The wheat was milled on an ALLis-
Chalmers experiiiffihtal. flour mill provided with three break rolls and one
smooth roll, "a 90 percent patent flour used in the chemical and bread-
baking,tests was made, discarding the low grade flour. The flour yield
data in the- tables, are. reported on the basis of a straight grade flour
(100 percent) obtained from each sample.

The test-weight-per-bushel’ of each sai^le i-ras determined in the labora-
toiy on Ihe dockage-free xirheat. The protein and ash contents are reported
on a4U.O percent moisture basis and the flour jdeld on a moisture-free
•.basis.

The hardness of the grain was determined by pearling 20 grans of
dockage-free whole wheat for 1 minute in a model l^o. 36 Strong-Scott
Pearler, 'ffie amount of material pearled off expressed as a percentage
of the wheat is called the pearling index. This pearling index has been
found useful not only as a guide in tempering the saraples for milling,
but also as a measure of the vitreous character of the grain. A Iovt index
figure indicates hard grain and a high index figure indicates soft grain.

The bread-baking tests on the 19^1 sarnies (same as used on the 19hli

to 19^0 samples inclusive) were made by a rich formula xd.th none or varying
amounts of potassium bromate added.

!^e method used in 1951 xd-th the various ingredients is shox-m in
table 1.

Table 1.—Baking method and ingredients used for sanples of the 1951 crop.

Ingredients and
-ifeatment

Weight of

. - 1 .
ingredients, etc.

Flour ( grams) 100,0
Yeast (grams) 2.0
Salt (grams) 1.5
Sugar (grams) .

Potassium bromate i' (mgs .)

5.0
Optimum

Malted wheat flour (grams) .25
Nonfat dry milk solids (grams) h.o
Shortening (grams) 3.0
Water absorption (percent) Optimum
Mxing time (minutes) Optimum
Fermentation time (minutes) 180
Handling of dough 1st. punch after 105 minutes

2nd. punch after additional 50 minutes

Mold after additional 25 minutes
Proofing time - 55 minutes
Baked 25 minutes at li50®F.

1/ 0 to 3 mgs. of potassium bromate used to obtain maximum loaf

volume.
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!Ihis baking procedure is based on the. method of the American Associa-
tion of Cereal Chemists, with certain modifications deemed necessary for
unbleached, experimentally-milled flour.

A check or standard flour (12,5 percent protein and 0,50 percent ash
on a llj.,0 percent moisture basis) was included in tlie baking trials with
each day’s tests, Ihe average loaf volume of bald.ng tests made mth the
standard flour xjas 795 cc, and the standard error w'as 18,7 cc. On this
basis the least significant differences between 2 single bakes is 53 cc.

Ihe undersirable property of each varietj^.xd-th respect to grain tex-
ture and crumb color characteristics of the bread is indicated in the
tables by *'q” for questionable and "u" for unsatisfactory'’, adjacent to the

numerical data perteining -to the property in question. No letter or other
symbol xd.th the numerical score is used to indicate a satisfactory rating.
!Ihe following scores may be used as an additional index for judging the

grain texture and crumb color quality of the bread, Ihese scores are as
follows

:

59 and below Very poor or unsatisfactory
60 to 69 Poor or questionable
70 to 79 Fair
80 to 89 Good
90 to 99 Very good
100 and above Excellent

The bread should also have adequate volume for the protein content
of the flour, if the variety is to be considered satisfactory. Ihe

follovjing loaf volume levels are1 given as approxiraa-te values to be used
as a guide in appraising the data in -tliis report, ilie loaf volumes ex-
pec-bed for any given flour protein content are as follows;.

Flour Protein Loaf Volume
(Pet.) y (Cc.)

8.0 605
9.0 660 ,

10.0 700
11.0 750
12.0 .820

13.0 865
lii.O -905

15.0 960
16.0 • 1005
17.0 1055
18.0 1100

1/ lU.O percent moisture basis.

Value ties or selections ha’vLng loaf volumes of anoroximately'’ 125 cc

less than -the expected, as based on the flour protein content, are indi-
cated by "q" (questionable) after the loaf volume figure, and those of less



than approximate^ 200 cg. or more are :i4entified hy ;”uV (unsatisfactory) .

following the -numerical loaf volume figures in the tables. No letter
indicates^ a satisfactory. Yolume. .j, .

;

An unsatisfactory rating on. one or. more of the
,
properties indicates

1*at,,the .yarie-ty...or strain, is generally undesirable. ^|or hard wheat milling ;

or bread’ making purposes,
.,
^jmipLing properties -are discussed in the

text.mateiial ,and should be no^sidei^d .with the bread baking proper-
ties, A quesiidnable rating ojQ one,or more of the quality properties, on
the other hand, may be balanced by other outstanding properties.

SXPERDiBT^TAL RESUL?S

!Ihe quality results for the plot and nursery composite and yield trial
sanples are given in tables. 2 to 7*. Ihe results for the commercial sanples
are shown in table 8, Sunmaries of new promising strains compared with ^ .

Thatcher are shown in table 9 » !5iese tables are- largely self-explanatory,
The varieties or s'trains are .arranged in the tables in order of. th.eir

maximum loaf volume. Acre yields are included, where comparable, to assist
in the interpretation of results.

The varietal name dr strain designatioh is used, interchangeably for
wheat, flour, or bread in the discussions in the text. The context of
the sentences, unless otherwise stated, should be sufficient for clarity.-

Station Plot Experiments

The quality data for the uniform varieties and a; number, of strains .“

grown in plots, at. many of the stations, ip, the region are igrouped generally
by state, for the,|>urposes of ttiis discussion^ The data are shown in
table 2,'

The Madison, IaTIs., samples averaged lowest in wheat and flour protein-

,

content of the station plots tested. All the samples with the exception •

of sturgeon produced loaves tha.t were higher in- loaf volume than e;>q3ected
as based oh their flour photein contents. The doughs were generally
elastic and fairly strong. The three san^les^ Thatcher x Surpresa, II-39.’*8,

N. No, ,?82h, C.X,, 12dljp.; Henry^x Cadet, N. No, 2259, C.I, 12?79j and. beb,’

made bread that was better than tliat from Thatcher. Strain Hl9hrhlj. Wis.-

2U6, C.I. 1261*9, was among ^e new wheats that •. were satisfactory^ in grain ,

texture but not as good in crumb . color as some, of the standard varieties,-.

Strain H195-U5, Ifis,. 21*2; C.I.121*8h, appears to' be a promising- ^leat,.

making a remaricably good loaf for having only 9,.9 percent protein In. the
flour, 1761* X Henry, N. No, 2211, C.I. 12733, was similar to Sturgeon in
grain texture and crumb color. It has made bet-ter bread at other, stations
in the region. The milling properties of Henry x Cadet, N,- Nov 2239,;

C.I. 12779, .were fair and those of Sturgeon poor*. Aii. "th® °^her samples
milled satisfactorily, .v

The. Minneacts samples, grown, .in., plots at Cropkstqn,^;Waseea,.;RpsemQnt,

and Morris, ..show that.^e variety Leq, has made, on the average, yerj'-. good
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bread. It was best in loaf volume at three of the stations and satis-
factory in grain texture and crumb color. In past years* tests, it has
been one of the better varieties in protein content, when grown under com-
parable conditions with Ihatcher. 176U x Henry, N. No. 2211, C.I. 12733#
has made good bread, but tends to be lower in crumb color than many of the
uniform varieties with lidiich it is compared, The one exception is Thatcher
which it exceeded in color. All the samples of 176U x Henry this year, and
most of them in past years, have milled satisfactorily. The unsatisfactory
ones have shown a tendency for the middlings to be difficult to reduce to

flour. Rival ranked second best at three of the stations, Mida averaged
lower in loaf volume, but was better in internal bread characteristics
than Thatcher.

Plot samples were received from two stations in North Dakota. The

varieties from TJilliston averaged higher in protein content than the Fargo
samples. Lee was highest in wheat protein content and 176I|. x Henry, N. T’o,

2211, was best in loaf volume of the Willis ton sanples. CSadet and Lee
averaged lower in loaf volume than expected from their flour protein con-
tents, At Fargo, Henry x Cadet, N. No. 2233# appears to be the best of
the two Henry x Cadet crosses. The quality of the gluten in Henry x Cadet,

N. No, 2239, was good but not as strong as that found in Thatcher. The

crumb color of the bread from N. No. 2239 was low and not as good as that
in the bread from Mida, Lee, or Rival.

The South Dakota samples grown at Brookings, Highmore, Eureka, and
Newell averaged medium to high in wheat protein content. The Highmore
samples averaged lowest (13.2 percent in the wheat) with Ihe three other
stations about 1,$ percent higher. The flour ash content was highest at
Eureka and Newell, averaging ,63 and .61 percent respectively, 176U x
Henry, N. No. 2211, and H.R.P. x Clarendon, N. No. 2202, at two of the
three stations where grown averaged better in bread quality than Rushmore.
Both strains were satisfactory in milling, N. No, 2202 averaged sli^tly
higher and N. No, 2211 slightly lower in yield of flour than Rushmore,

The crumb color and grain texture of N. No. 2202 from Eureka trere poorer
than the Brookings and Highmoia samples, where the internal characteris-
tics were relatively satisfactory, Thatcher x Triunfo, N. No, 63O, grown
only at Brookings, made medium good bread but was only fair in milling.
The grain produced soft fluffy middlings (endosperm) and the flour bolted
or sieved slowly. It is of interest that Lee, -iriiich has averaged hi^ in
protein at three stations, has made bread lower in loaf volume than ex-
pected on Idle basis of its flour protein content. N/ No, 2211 from Eureka
made poorer bread than expected, averaging lower in quality than samples
of the same strain from other locations. N. No, 2211 has been one of the

better strains tested among the new material this season,

"At Newell, Lee was highest in protein content, satisfactdry in grain
texture, and crumb color, but lower in loaf volume than expected. Both of
the Henry x Cadet strains, C.I. nos, 12779 and 12781, were similar in’
milling and baking quality to Rushmore. These two appear to be the most
promising strains tested from the Neirell station. Pilot and (RxS) R-U9-76
were lowest in loaf volume among the station samples. It is interesting
to note that botii of these averaged about the same in wheat protein content
but were somewhat lower in loaf volume than Rushmore.
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Ihe plot varieties from Sheridan, >jyo., averaged higher in protein
content than most of 1iie samples from the other hard red spring wheat
stations. 176ii x Heniy, N. No. 2232, was highest in loaf volume but some-
idiat deficient in crumb color and grain texture. None of the varieties or
strains made bread that could be considered above medium in internal bread
characteristics. Henry x Cadet, N. No. 2239, appears to be a promising
strain except for crumb color which was low. It is of interest to note
that a few varieties are better than Thatcher, which is considered a strong
wheat of good bread-baking quality by the grain trade. 176U x Henry, N. No.
2211 is one of liie better strains among the Sheridan samples, considering
the data as a whole. Only l?6ii x Henry, 'N: No. 2232; Henry x Cadet, N. No.

2239; Thatcher, and Pilot produced loaf volumes that were as high _as ex-
pected based on their flour protein contents. Strain 2109-1912 x Lee,

N. No. 2293, appears to be the poprest of the group for bread.

Three strains were rated fair in mining, principally because of lov
flour yields in relation to their test weights.' 'These are;- 21C9-1912 x
Lee, N. No. 2293j 15$2 x Mida, N.; No. 1921*5 and 17^0 x 1753, N. No. 2092.

1761* X Henry, N. No, 2211, vjas best of the samples tested from Laramie,
X'jyo. It was satisfactory in milling, highest in loaf volume and best of
the samples in internal bread characteristics

«

i
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Intrastate Plot Composites

Ihe results from the composite Minnesota and North Dakota Intrastate
plot samples are given in table 3.

All samples from the Hosemont, Waseca, Morris, and Crooks ton, Minn.,
composite produced loaves of bread that were higher in loaf volume than .

expected as based on their flour protein contents. Lee x 3175 and
II-!i3-l6, N. No, 2831, were best in dough properties of the varieties
and strains tested, with the others only sli^tly weaker, but all satis-
factory. Lee X 3175, N. No. 365U, and Thatcher x Suipresa, 11-39-8, were
best of the strains in crumb color and grain texture. limstein x New-
thatch, N. No. 2805, was questionable in milling quality, being, difficult
to reduce the middlings to flour and slox^r bolting. Henry, Bashmore, and
Thatcher x Surpresa, II-39-8, were highest in flour yield, averaging about
76.0 percent. The best wheats, considering tiie data as a whole, were
Lee x 3175, Ns. h65Uj Thatcher x Surpresa, 11-39-8 j

Rushmorej II-U3-15,
N. No, 28365 and Henry x Cadet, N. No, 2239.'

Am^® X Newthatch, N. No, 3662, and Henry x 1907, N. No, 22^2, from
the Morris and Crooks toh, Mirm., composite made -satisfactory bread and
were much alike in this respect. Both samples milled good and produced
a high yield of flour.

Mida was best of the North Dakota Intrastate samples. 176U x Henry,
N. No, 2211, made satisfactory bread, was hipest in loaf volume, but
lowest in flour yield.



Table

3

«—

Minnesota

and

North

Dakota

intrastate

plot

composites.

l.Jj3nesota

Intrastate

Plot

Composites

li

I:
- 15 -

O
•H
d -P

^ u
« o
P rH
h O
O O
«. ••

d)

S
(i P
O rH

O
>

•* «• «•

'em

ci o
•H 1=

*« •• .. ««

I

p.
h a
o o

*4 ««

S'

•« ««

'C

a
•rf

+>
o

o
r-i

.. «•

•• .. ». ft

H !< <13

<00 <13 ^
ea "C H
fl> «rt a rt
P. H ’,=•

». «• •• ««

*»
+» ,d
W '00

0) -H
r O

<1> «-l

k 43

•4
,

•• ee «% de

• o

6 ^
te 00 00 00

a

H a
to

oinoinoinoog
o>coataQ(3>cocoo3

ee «• «d ••

N fO

•P CO

o o

1^

iB

ointnmmoooir)
cor'Cor'.coGorvovr'.

o Tf f-» to 3-

<30ir>"<a'<^C!?C!?Oci»
rH rr> in

Ob> 03 C» 0* 0»C»C»Q3

H CM (-4 CM rH i-l H O H

inminpoinoiftin
fHHCMCMCMCMtMCMCM

cncMvocpcM'Oin^cM
<0 <0<0<0<0<0'0co0

rN.rvCMvO'Oi-»<>>i-ivo
'<1". 4’intn'd('ininm^

ajvO'tcnromfOCMco
^inM'r-i'O^fni'^io
r».(s.r^is.f>.|vp^r'.iv

f-tCMr'^orocOfovO
sj-<trr)<cTfornM‘<nt-*

00i'000304- 0't^
• •.* • • * • • •
in't'^mM-'<tiC>(ncM
I—I rH rH rH rH r-1 rH rH r~i

03 cotv^voi>*^a)t*
mcomtnfncnmtnd’

(DinnmcMHOOfnrH
rH c-i CD in rH o> in <n 03
vo-<o tn in <o in m in in

r». o> r> r>. CM (M i> m rH

in VO (D pj 03 r. o in ofnronmtnrofom'4'

vo(Mr<o»-co3 <DcT)m
O'OOi^’M'NvOn.'O
03 CJ3 cnr>:«C'^^CM
CMCMCMCMCNJtMCMCMCM
rHiHrHrHrHrHrHr-CrH

CO

p H g n? 03 10
cn cn in o | <nO CO VO CD H CM _
CM CM cn CM M CM CM

in K
; in. vo HahH H H H O
4 .JI

3§

VO O
CD i-C

CA O
l'. CM

CM P-m o
03 H

CM

H O
•

(SJ H

H cn
in H

03 CA

in

O CM

in cn

in

CMH

r* O
cn H

o cn

C33 <0
in

PS cf.

in.oi
cn

g§u a

$

w
•H

"S

03
to.-

>1

in:y
CD.C

in in
CO CD

03 CM
in
CO CO

rH i—i

o in
• •

CM H

s

CM (>.

in ^

in cj3

fo. CM
• •

CM cn

, in o
cn M"H H

03 ^
CM cn

CO pv

p^ o
in vo

H CO

CM CM

CM CM

SiS
CM in

in o
CD

in o
CO

H fv
to H
CO

H O

CD in
' • •
H

m CM
VO.

o in
in o

P- vO

in H

o,.in
' «i •
cn
r^,

CD.in

9

CM in
cn

cn CJ3

03 CM
in

in cn

CO cn
cn

S)

43 a

&

rH|

C9
43.

4»
•H

o

ro

ctv
+»

. «a

+>
«>

o
o

g'
a
n
•rf

I

o in o in
03 OO 03 C73

o o
03 H

P in p o$03CD CD

p» ^ H cn
cn (73 CJ3 m
03 CD CD CD IS

C\l H H H
in
CM

f—I H

mo o o
• * • •

CM cn cn cn

03 m
CM

CM cn o o
vO <0 VO VO

H cn
<o

m CD vo p^
^ ^ tp

vo m
M- O

m pv. 03 cn H CD

O CM CM CO
p. pv p. fs.

cn in
1^

sp P» r-4 m M- 03

m M- ^ cnH H H H ^ H

03 vO CD CM
• « • »i

Bass
H P"

.
3/

03 CM CO cn
CM cn CM cn

f-i m
cn

vo vo 0.0 vO ^
$ 03 03 1-1

m m m vo.
03 CM
m.

M- CO CM pfc. CO m
cn cn cn ^cn cn .cn

cn
cn

cn CD cn CD
cn CD o o
P* M- Q O
.CM CM o CMH H H H

CM
CM

O
no

3aO
o a

Fargo*

Langdon*

Dickinson*

Edgeley*

and

Minot

stations



- 16 -

Uniform Regional Nursery

TWenty-six wheats from the Uniform Regional Nursery have been tested
in duplicate for their milling, baking, and chemical properties. These
consisted of an Eastern composite of grain from six stations and a Western
composite of grain from four stations.

The results of the quality tests for the Eastern and Western’ composites
and the average of both are shown in table 4. The discussion which follows
is based principally on the average of the Eastern and Wes ’tern composites.

Acre yields ranged from 2^.0 bushels for r( Timopheevi-Ae . squarrosa x
111. 1-Chinese)2 x Ns. 311tlij x Wewthatch, Ns. 3805> to 32.7 bushels for
Timstein x Thatcher, C.I. 12959. The acre yields averaged highest at "the

Western stations.
. . .

•
:

The test-weight-per-bushel of the sanples averaged 0,5 pound lower
than last year. There were only two samples that averaged lower than 57
pounds per bushel. These were Ns. 3662 and Ns, 3805. Henry x 1907,
1898 X Lee, and Newthatch x Timstein-Premier were highest, averaging be-
tween 60.0 and 60,9 pounds per bushel, Newthatch x Timstein-Premier also
averaged the highest in test weight last year.

The protein content of ' the grain averaged about the same as last year’s
nursery samples. The protein content was highest for the Western composites.
Those varieties ranging between 15.1 and 15*8 percent were; Ns, 3662, Ns,

375ii, Ns.. 3755, Ns. 3805, Ns. 3781, Ns. 3812, I898 x Lee, 1750 x Timsteiq,
=

’C^I. I273U5 Tims’tein x Thatcher, C.I. 12958^ NewJhatch x- Timstein-Premier, .

and Mida x Kerya U7A, C.I. 12963.

The milling characteristics were satisfactory for all but. three strains.
These were Kenya 58 x Newthatch and the two Mida x Kenya 117A crosses.
These -three i^ere found to have soft middlings that were tou^ to reduce
and produced very soft flour with sometdiat poor bolting qualities. A num- •

ber of the strains producing a high yield of flour, 7h»0 percent or better,
were Henry x Cadet, C.I. Nos, 129^, 12781, and 12779; Henry x 1907,
Cll-. 12777; 1898 X Lee, C.I. 12967; and Newthatch x Timstein-Premier,
Kenya 58 x Newthatch vias lowest of the strains averaging 69.1 percent in
flour yield.

The bread-baking quality of -this year’s varieties and strains, based
on averages of the Eastern and Western composite, is about the same as for
last year. This year’s Eastern composite, samples were somewhat better
than the Wes-tem composite, in spite of the some higher protein level of • '

the latter. Timstein x Thatcher, C.I. I296O, was best and averaged loT-rest .

of the strains in flour ash con-tent. The water absorption of the flour was
highest for Henry x Cadet, C.I. 12779; Ns.' nos, 375U, 3805, 3781; and

^

1898 X Lee, C.I. 12967. The dough handling properties of all except six .

s-brains were satisfactory. Those -that were sligh-bly weak and sticky ip
the make-up and panning were Ns. nos, 3681 and 3805; 1750 x- Timstein,;

C.I. I273U; 1585 X Cadet, C.I. 12788; and Tims’tein x Thatcher, C.I. 12958
and 12959. The response of -the strains -to oxidizing agents (potassium



- 17 -

bromate) was within -Uie . range generally considered satisfactory for hard
red spring wheat, The strains as a group averaged better in grain tex-
ture than crumb color.

Probably the most outstanding strains tested this year from the
Uniform itegional Nursery, considering the data as a whole, are PiL 2265 x
Redman, Marquis, Pilot x Merit, C.I, 126U8j Ns. 3781, and 1898 x Lee,

C.I. 12967, There were a number -of other satisfactory strains that were
nearly as good as those already listed. Some of these made good bread
but were questionable in milling or dough handling properties*
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State Nursery Trials /

Results for the samples gro-wn at Havre, Mont,, in nursery trials are
shown in table 5*

A number of the strains, which includes some of the more promising
material of plant breeders, has shown _ excellent milling and baking quality.
These are: 201ii x 3175> N. No, 2387; lhatcher x Ceres, N. No, 19li.75

Marquis x Frondoso, N. No, 2^15} 1691 x 1753> N, No, 2276; Mida x 1^29,
N. No, 221iij Pilot X Merit, N, No, 2l6i:; 1750 x Rescue, BU9-102; Marquis;
1761: X Rescue, 8^9-90; and Pilot^ x Regent, N. No, 2183. These strains
are as good as Rescue with some better in one or more of the bread charac- •

teristics, Egypt NalOl x 1901^, N, No, 2109; 1898 x Lee, N. No. 2U0li; and
Lee X Frontana, N. No, 2itl0, were perhaps best Of the sanples in crumb
color and grain texture but were slightly lower in loaf volume than ex-
pected, as based on the flour protein content of the samples.

All the nursery samples made bread that was satisfactory in crumb
color and grain texture with some much better thap

.
others in these pro-

perties. ‘ A few of the strains averaged higher than 17.0 percent in wheat
protein content, exceeding all the other samples tested this season.

The samples showing questionable milling properties were; Lee x
I9I2-I898, N. No, 2U06; 1919 X 20itl> N., No, 2386; Kwan Do-Pilot x 20Ul,
N, No, 2303* and Pilot x l5lit> N. No, 201h,8, In general, these strains
appeared to be very tough and extra grinding or reductions of the endo-
sperm T/rere needed. The samples that produced the highest percentage of
flour (75.0 percent or better) were: 1520 x 1752, N. No. 2389; Rescue,
Sel. U788-12; I69I x 1756, N. No, 2035-15 Pilot x Merit, N. No, 2l6i|.;

1552 X Mida; I898 x Lee, N. No, 2Ul8; and 1750 x Rescue, No^, Bh9-102,
B50-119, and BU9-112.

The dough handling properties of Kwan .Do-Pilot x 20hl were sticky
and short, and 1753 x 2033, N. No, 1506a-1-12-1-1; and 1750 x 1753,
N, No, 2256, slightly weak and short. These samples are rated poor for
bread.

All three made bread lower in loaf volume than expected, on the basis
of their protein contents.
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Supplementary Hard Red Spring
Regional Yield yfursery

Eighteen strains witii Lee, Mida, and Thatcher from the Supplementary
Hard Red Spring Regional yield Nursery have been tested for their milling,
baking, and chemical properties* A composite of grain was made from seven
stations as shown in a footnote to table 6, along with the quality results.

A number of the samples shoired questionable milling properties. These
were: Lee x Frontana, N. No. 235»7; Ashmore x Surpresa, P.W. 365 Frontana x
Thatcher, II-li6-3 and H-U6-6O. Lee x Frontana, N. No. 2357, and Frontana x
Thatcher, II-U6-3, were rated "poor” while the others were rated "fair".
All of these strains milled very soft for spring wheats, making a type of
flour very soft to the touch,' The bran was generally tough and the samples
milled slower than normal for spring wheats. Frontana x Thatcher,
was best of the group in milling properties (rated as very good) with the
remaining samples rated as good. It is interesting to note ihat the

"soft milling wheats" had the hipest "pearling index values" indicative
of their soft character. !3ie strains that produced the highest percentage
or yield of flour in relation to their test weights x^rere Frontana x
Thatcher, Nos. II-liO-3, II-U6-13, II-U6-IU, 11-1x6-53, and 11-1x6-57,. The
three Rushmore x Surpresa strains. Nos. P.W, 1^, 36, and llli, were also
among those best in flour yield, but lower than expected in relation to
their relatively high test weights.

The dough handling properties of Frontana x Thatcher, 11-1x6-60, were
sticky and not elastic which would rate this sample low as a bread wheat.
The dough properties of Frontana x Thatcher, Nos, 11-1x6-3, 11-1x6-5,

11-1x6-13, II-lx6-llx, 11-1x6-53, and Rushmore^ x Surpresa, P.W. 15, "were

found slightly sticky. All these seven samples made bread that was
generally lower in loaf volxime than expected on the basis of their flour
protein cohtents, A number of other strains were lower in loaf volxime

than expiected, but had satisfactoiy doxi^ properties. These were Frontana x
Thatcher, N. Nos, II-U6-7 and II-lx6-^2,' and I^slimore'^-x 5uipresa, P.W. 3ix.

Two strains among the wheats that averaged somewhat higher in loaf
volume than expected were Frontana x Thatcher, 11-1x6-57, and Rushmore^ x
Surpresa, P.W. 36. The latter strain was low in crumb color and grain
texture

.

There are a number of good bread-baking strains among these x^xheats.

Those that appear best, considering the data as a xhole, are Frontana x
Thatcher, Nos. 11-1x6-52, 11-1x6-57, 11-1x6-63, and 11-1x6-675 Henry x Cadet,

N. No, 237lxj and Rushmore^ x Surpresa, P.W. lllx, !Diere are a number of
other good quality strains in this group, but the ones listed are the most
promising in milling and baking quality, Frontana x [hatcher, II-lx6-60,

made the poorest bread of the strains tested. The bread x^as extremely poor,

although it xra,s highest of the wheats in protein content.
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Advaxiced Yield Trials

Results for nine varieties and strains grown at Havre, Mont., in
advanced yield trials are shown in table 7* '

|

All were medium to high in protein content with Pilot highest in
bread-loaf volume. Lee was tlie only one that milled unsatisfactorily
being difficult to reduce the middlings to flour. Mida and Ceres were
highest of the samples in flour yield. 176U x Henry, H. No, 2211, a new
promising strain, made good bread generally equal in volume and grain
texture to Ihatcher, Ihe dough characteristics are perhaps not as strong
as Thatcher, but satisfactory for many t^pes of bread.
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Coimnercial Samples

As in past years, a number of commercially gromi wheat samples were
obtained through the Grain Branch, Production and Marketing Administra-
tion, for conparison id.th the varieties and strains produced in experi-
mental plots. Twenty-six such samples, representing a number of grades
and types, were obtained at Denver, Colo.j Great Falls, Mont.j and
Minneapolis and Duluth, Minn. The samples were composited by grade from

cars of xirheat grading No. 1* or better. This is the thirteenth
season such samples have been tested. The results are given in table 8.

These samples generally averaged lower in protein content than the

experimental plot and nurserj'" samples. The Great Falls, Mont., samples
averaged highest in protein content and the Minneapolis, Minn,, wheats
lox^est. The commercial samples grading northern spring (N.S.) appear as

a group to be best in flour yield as based on their test x-reights. The

milling characteristics were much alike for the corrimercial and experi-
mental samples xd.tJi the experimental varieties and strains perhaps slightly
higher in yield of flour, Otienri-se, the baking and chemical results do
not appear to be greatly different especially' when cortpAred xjitti saiuples

having approximately the same protein content.
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Notes on Some of the New Promising Strains

Each year many new wheats are tested along with the leading commercial
varieties for chemical, milling, and bread-baking quality. The three
following nevT hybrid’ strains and two varieties expressed as a percentage
of comparable samples of Thatcher (shown in table 9) appear to be some of
the more promising strains and varieties tested during the past year.

N. No, 2211

N. No. 2211 is 176U X Henry (C.I. 12733)* It was included in -the •

Uniform Regional Nursery for the first time in 19U9. It is a very early
•

• wheatj, is bearded, ‘and has moderate resistance to leaf rust.'

The freighted average of lU comparable samples shows that N, Vo, 2211'

has exceeded Thatcher in pro-tein content of wheat, xvater absorption of ^

flour and loaf volume of bread. It has consistently exceeded !5iatcher in
protein content,, averaging approximately O,-^ to 0.9 of a percent higher

• ' during tests in' the last few years. This higher pf*otein content has
generally resulted in a better loaf volume, indicative of a good quality

• . of gluten. It mills -satisfactorily but yields slightly less -flour than
Catcher. N. No. 2211 is very similar to Thatcher for most of the other
properties. dough characteristics of N. No. 2211 are satisfactory
but ’not' so strong, as that found in Thatcher. It is a wheat of good
strength considering the data as a whole and stronger than many of "the

principal commercial hard red spring varie^es.

Minn. 282K

Minn. 2821* is Thatcher x Surpresa, 11-39-8 (C.I. 1261*1) • It was- de-
veloped at and first included in the Uniform ^gional Nursery by the St. :

' T^iil, 'Minn^, station in 19ii8. Ttests in the Regional Nursery have, shown
it to have good leaf rust resis-tance and high yield. •

One sample of Minn. 2821* grown during the past year shows it exceeded
Thatcher in test weight per bushel, protein con-tent of x^heat and flour, -

flour yield, loaf volume, and crumb color of bread. These results are in
agreement wi-th last year's tests. . The grain of Minn. 2821* is slightly
sof-ter than that of Thatcher according to the higher pearling index value
but it milled sa-bisfactorily and. produced a .granular type flour. It has

consistently averagpd higher in protein content than Thatcher grown under
comparable conditions. The dough mixing time, of Minn. 2621* has been found
short, averaging in some years' tests about half that of Thatcher, ” The

quality of the gluten is good, according to tests made during the last
few years, but not as strong as that found in Thatcher

N. No, 2'239

N* No. 2239 is Henry ,x. Cadet .(C.I, 12779) and. was developed at
Langdon, N. Dak, It is reSis-tant to leaf and steh rust and was grown
at five s-tations during the past year.
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Comparable milling and baking tests show that IT. '^0. 2239 has ex-

ceeded !Ihatcher with respect to protein content of wheat, water absorp-

tion of flour, loaf volume of bread, and yield of flour. It has been
a better wheat in protein content, averaging 0.6 of a percent higher
than !Ihatcher in tests for the last 2 years. N. No, 2239 has averaged
slightly poorer in bread grain texture but is very similar to Thatcher
for the other properties not already mentioned. The milling character-
istics of I'T. No, 2239 are satisfac tors’-, Tiie grain of N. No, 2239 was
found to be similar in hardness and produced a granular type, flour like
that milled from Thatcher, It was satisfactory in dough handling proper-

ties, but not considered as strong as Thatcher in -Uiis respect.

. Saunders

Saunders is an early maturing variety released by the Canadian Board
of Grain Commissioners for.grovdng in the far Nor-th. - It is a low yielding
variety and considered by the Canadians as similar to Marquis in milling
and baking quality.

One sample of Saunders tested during -the past year shows that it ex-
ceeded Thatcher in yield of flour and crumb color of bread. It averaged
considerably lower in protein content, and slightly lotjer in grain texture
of bread. The one sairple milled w-as satisfactory,- It is very similar to

Thatcher for most of the other quality properties. The quality of the

gluten appears to be good, ^is observation is based on the dough hand-
ling proper-ties and the relatively good loaf volume for its protein con-
•bent. Informa-tion from other sources indicates that it is not as strong
as Thatcher but compares favorably in mary respects to a number of our
commercial varieties.

Red Thatcher

Red Thatcher, first tested in Canada in 19^1, is an early maturing
variety but is susceptible to leaf rust. The grain characteristics of
Red Thatcher and Thatcher are so much alike that one' cannot be distin-
guished from the other. In Canadian and Northwest Crop Improvement
Association tests, Tfed Thatcher has been classed as equal in 'milling and
baking characteristics -to Marquis but. inferior bo Thatcher,

One comparable milling and baking test shows that Red Tha-bcher is
lower in flour pro-bein and ash content, lower in loaf volime and grain
-texture of bread, but otherwise very similar "bo Ttiatcher for most of the
other quality properties.

It has shown satisfactory milling properties. The quality of the
glu-ten is not as strong as that found in Thatcher, but it appears on the
basis of only this one test to be equal to or as strong as Mida.
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