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of the top twenty cultivars grown throughout
different regions in the state. The record of this
information is valuable to the wheat industry
since it will give a historical track record that
can complement agronomical data already
available through other sources (Krenzer et ai,
2000) and protein content from previous years

showed a protein content range of 9.3 to 15.7
percent (12 percent moisture basis, mb). The
highest and lowest average protein contents were observed
in samples from Goodwell irrigated management (14.9
percent, 12 percent mb) and Frederick (10.6 percent, 12
percent mb), respectively. Six of fourteen cultivars showed
all values (100 percent distribution, across location) of
protein content in the range of 11 to less than 14 percent.
Those cultivars were 2163, Big Dawg, Dominator, Champ,
Tam 302 and Tomahawk. The other varieties had about 70
percent distribution of protein content in the same range.
Test weight frequency distributions across locations of
values equal to or greater than 58 lb/bu showed 2174 (79
percent), Big Dawg, Ogallala, and Tonkawa (72 percent
each) as the first and second (tie) places, respectively.
Average single kernel weight distributions with values
equal to or greater than 28 mg were observed for Big Dawg
(93 percent) and all cultivars in Elk City yielded 28 mg or
greater values. Extraction rates ranking of cultivars varied
within each location of the agricultural districts. Overall, the
top ranking cultivars were Ogallala in the Panhandle, Big
Dawg in the Central and North Central Districts (except

for Alva), and AgSeco 7853 in the West Central. In the
Southwest agricultural districts, Coronado consistently
ranked higher extraction rates compared to the other
cultivars.

INTRODUCTION

This report describes key physical properties of Hard Red
Winter wheat cultivars planted in Oklahoma Experimental
Stations during the crop year 1999. Since environmental
condition during the growing season plays a significant
role influencing the quality of wheat, it is of interest to
describe the variation of key wheat quality parameters

(Brusewitz and Stephens, 1979).

METHODOLOGY

Twenty cultivars of Hard Winter wheat were grown by
Eugene Krenzer, Ph.D., Extension Specialist, Department
of Plant and Soil Sciences, in fourteen locations
corresponding to six agricultural districts based on the
Oklahoma Agricultural Statistics Service. The cultivars
were planted in a randomized complete block design with
four replicates in Oklahoma State University Experiment
Station plots. Each subplot consisted of five 3.0 m long
rows spaced 0.23 m apart. A small plot combine was used
to harvest each plot and a sub-sample, number 10 can

of about gallon size, was saved. The sub-samples were
cleaned twice and the test weight analyzed using AACC
method 55-10 (AACC 1995) in a standard quart apparatus.
A composite sample was obtained by blending the four
replicates per block and used for subsequent analysis.

There were 280 samples collected and stored in a freezer
at 8°F for 16 to 24 hours. Protein content was determined
by near infrared (NIR) transmittance in a whole grain
analyzer (ZX-800 Zeltex Inc., Hagerstown, MD). Selected
samples showing protein values higher than 13 percent
were analyzed by the Dumas method using a combustion
nitrogen analyzer Model MacroN (Foss Heraeus,
Elementar) and Kjedahl AACC method 46-13. These
methods confirmed the high protein values obtained with
NIR. High protein values were attributed to differences

in fertilization levels used. Physical analysis to estimate
grain uniformity (average single kernel weight, diameter
and hardness) were performed using a Single Kernel
Characterization System (SKCS Model 4100, Perten inst,,
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Springfield, IL), which analyzes a three hundred kernel
sample size. Kernel size distribution was completed using
200g samples in a Ro-Tap (W.S. Tyler Inc., Mentor, OH)
equipped with Tyler sieves No. 7 (2.82 mm) and No. 9
(2.00 mm). After one minute of sifting, kernels on the sieves
were weighed and reported as a percentage. Kernels on
U.S. sieve No. 7 were considered large size; kernels on top
of sieve No. 9 were considered medium; and those kernels
sifting through sieve No. 9 were labeled small. Flour
extraction was measured using AACC method 12-10A and
milled on a Brabender Quadrumat Sr. mill (C. W. Brabender
Inst., Hackensack, NJ). Extraction rates were calculated
against total products on an “as is” moisture basis.

RESULTS

Percent Protein

The average protein content of all the cultivars tested was
less than 12% (12% mb), averaged across locations with
a range of 9.3 to 15.7% (Table 1a, b). When averaged
across cultivars, wheat samples from Goodwell irrigated
management had the highest average protein content
(14.9% on a 12% mb) (Table 2). The location with the
lowest average protein content was Frederick with 10.6%
and a range of 9.3 to 11.4% (Table 2). These results
show the potential protein that the cultivars can produce.
The average protein content of the same cultivars

grown commercially can vary widely. Differences can be
accounted for by management practices, including fertilizer
application among other factors.

Test Weight

Cultivars 2174, Agseco 7853, Big-Dawg, Ogallala and
Tonkawa had an average test weight of 59+ Ib/bu, while
Tam 302 and Tomahawk averaged <55 Ib/bu, across
locations (Table 1a, b). Among the locations that gave
test weight >59 Ib/bu were Goodwell under both dry land
and irrigated management, Gage, Altus, and Elk City while
Lamont and Lahoma had the lowest (<55 Ib/bu), averaged
across cultivars (Table 2).

Average Single Kernel Weight

When cultivar values were averaged across locations,
Big Dawg had the highest single kernel weight at 33.4
mg, while 2163 and Ogallala had 23.6 mg (Table 1a, b).
Cultivars that showed 228 mg target value were 2174,
Agseco 7853, Chisholm, Coronado, Custer, Lockett and
Tonkawa (Table 1a, b). When single kernel weight was
averaged across cultivars, samples from Elk City had the
highest at 32.5 mg while Lamont had the lowest at 21.3 mg
(Table 3). Among the locations that showed =28 mg were
Alva, Cherokee, Frederick and Goodwell dryland, Gage
and Marshall (Table 3).

Average Single Kernel Diameter

Big Dawg had the largest average single kernel diameter
(2.4 mm), while Betty and 2174 (cv) gave the lowest
average diameter at 1.9 mm (Table1a, b). Cultivars that
measured =22.2 mm (target value) were 2174, Agseco 7853,
Lockett and Tonkawa, while the rest of the cultivars had

an average kernel diameter of <2.2 mm. Wheat samples
from Elk City, taken from 20 cultivars, showed the highest

average single kernel diameter (2.3 mm) among the
locations, whereas Lamont showed the lowest (1.8 mm,
Table 2). All the other locations had average single kernel
diameter between 1.9 to 2.2 mm.

Average Kernel Hardness

Jagger and Betty were among the highest hardness kernel
textured cultivars with an average hardness index >77
while Heyne was the softest with a hardness index of

56 (Table 1a, b). Cuitivars that had =65 kernel hardness
averaged across locations were 2137, 2163, 2174, Big
Dawg, Coronado, Custer, Dominator, Karl 92, Lockett,
Ogallala, Oro Blanco, Tam 302, Tomahawk and Tonkawa.
Wheat samples from Frederick had the lowest hardness
index ot 57, which is slightly lower than the target of
minimum hardness 60. All the other locations ranged from
61 to 77 average hardness index values (Table 2).

Average Kernel Size

Large kernel size is defined as kernels that stay on a No. 7
mesh (Tyler No. 7 screen, 2.82 mm) opening while medium
kernel size is retained on a No. 9 mesh (Tyler No. 9 screen
2.00 mm) opening. Large kernel size is desirable because
it generally produces higher flour extraction. Uniform kernel
size (low standard deviation) is also desirable.

Big Dawg (cv) produced the highest proportion of large
kernel size at 80% while Ogallala had only 39% (Table
1a, b). Cultivars with >60% large kernel size were 2174,
Agseco 7853, Coronado, Custer, Lockett, Tam 302 and
Tonkawa, averaged across locations. Locations that
produced =70% large kernel size were Alva, Elk City and
Frederick (Table 2).

Percent Distribution Average Across Cultivars
and Locations

Percent Protein

Distribution comparison by cultivar across locations
(Fig. 1- 20, Panel A). The protein content of the cultivars
2163, Big Dawg, Dominator, Champ, Tam 302 and
Tomahawk showed all values (100% distribution) in the
range of 11 to 14+% protein. The rest of the cultivars, 14
out of 20, had about 70% distribution in the same range.
This means that 70% of the samples had a protein content
of 11% or higher.

Distribution comparison by location, across cultivars
Distribution comparison by location, across cultivars
(Fig. 21- 34, Panel A). The protein content of the samples
from Altus, Alva, Cherokee, Elk City, Goodwell dryland,
Goodwell irrigated, Haskell, Lahoma, Lamont, and Marshall
were distributed within the range of 11 to 14+% protein.
Only the Frederick location gave protein content less than
11%.

The protein values reported here were used for
comparative purposes only. These samples were grown
at OSU Agricultural Experiment Stations with optimum
fertilizer application and in the absence of grazing
practices. The results illustrate the relative potential of the
cultivars for seed protein content.
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Average Test Weight
Test weight values of the same cultivars tested in

Oklahoma Agricultural Stations were reported earlier by
Krenzer. Test weight values of 58 (Ib/bu) or higher are a
target quality characteristic. Test weight values are used
as an estimate of flour yield potential. In most recent
years, higher wheat test weight lots produce higher flour
extraction; but there are exceptions to this observation and
this is checked with every new crop. Extraction rates are of
special interest to the milling industry.

Average across locations

(Fig. 1- 20, Panel B). Cultivars with test weights >58 Ib/bu
at >50 frequency distribution were 2137 (50%), Coronado
(50%), Chisholm (57%}), Custer (57%), Karl 92 (58%),
Agseco 7853 (64%), Ogallala (72%), Tonkawa (72%), Big
Dawg (72%) and 2174 (79%).

Average across cultivars

(Fig. 21- 34, Panel B). Locations with >50% frequency
distribution of test weight at 58 Ib/bu or more were Apache
(60%), Alva (65%), Altus (80%), Goodwell irrigated (80%),
Elk City (95%), Gage (95%) and Goodwell dryland (100%}),
while the rest of the locations have 50% or less.

The quality target for average single kernel weight is 28 mg
or higher.

Average across locations

(Fig. 1- 20, Panel C). Big Dawg showed the highest percent
distribution (33%) of average single kernel weight at >28
mg or more. Other cultivars that showed >50% distribution
for this quality target (=28 mg) were Coronado (50%),
Heyne (50%), 2137 (57%), 2174 (57%), Agseco 7853
(57%), Chisholm (57%), Custer (64%), Lockett (64%) and
Tonkawa (72%).

Average across cultivars

(Fig. 21- 34, Panel C). Ali samples from Elk City had an
average single kernel test weight >28 mg, while all samples
from Lamont had <28 mg. Other cultivars with =50 percent
distribution of 28 mg average single kernel weight were
Frederick (50%), Marshall (50%), Alva (60%), Gage (65%),
Cherokee (70%) and Goodwell dryland (80%).

Average Single Kernel Diameter
The desired value for average single kernel diameter is 2.2
mm or higher.

Average across locations

(Fig. 1- 20, Panel D). Ali samples from cultivars 2163,
Betty, Jagger and Oro Blanco had a single kernel diameter
of <2.2 mm. Cultivars that gave 250% distribution of kernel
diameter at 22.2 mm were Coronado (50%), Lockett (50%),
Agseco 7853 (57%), 2137 (71%), 2174 (71%) and Big
Dawg (93%).

Average across locations

(Fig. 21- 34, Panel D). All cultivars (100%) grown at Lamont
measured <2.2 mm, while kernel diameters of 22.2 mm
were observed in Cherokee and Goodwell dryland (50%)
and Elk City (70%).

xt ion Rat ricultural District
Extraction rate, also referred to as flour yield, was ranked
within each location and assessed as a relative comparison
among cultivars and locations.

In the Panhandle area (Table 3), Ogallala (cv) produced
the highest extraction rate in Gage (65.2%) and Goodwell
dryland (65.7%); it also ranked third in Goodwell irrigated
(66.6%). Tonkawa {cv) produced the lowest extraction rate
(<62%) and ranked the lowest among the cultivars.

In the North Central agricultural district (Table 4), Big Dawg
(cv) ranked first in Lahoma (62.4%) and Lamont (62.9%),
but ranked fourth in Cherokee (64.4%), and among the
lowest (57.5%) in Alva. Tonkawa and Custer ranked the
lowest among all the cultivars in all the locations tested.

In the West Central agricultural district (Table 5), Agseco
7853 (cv) yielded the highest extraction rate (65.4%), while
Tonkawa (cv) yielded the lowest (59.9%).

In the East Central agricultural district (Table 5), Big Dawg
(cv) yielded the highest extraction rate (62.3%), while
Custer (cv) produced the lowest (54.5%).

In the Central agricultural district (Table 6), Tomahawk (cv)
ranked second in both Chickasha (62.3%) and Marshall
(63.8%) locations. Tonkawa (cv) produced the lowest
extraction rate followed by Custer (cv).

In the Southwest agricultural district (Table 7), Coronado
(cv) consistently ranked among the highest (> 64%) out
of the cultivars sampled in all the areas, while Jagger (cv)
constantly ranked fower (< 61%).
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Averages Across 14 Location s

SraleKamaCharacormton Kasrml S (M)
com o | [ P e | e [ e |
2137 Average * 123214 5782256 280235 21402 670446 §75£12.1 41.0£11.0 06£04
Range 10.2- 142 519-613 22.0-245 18-24 60.9-754 27.1-768 22.8-.722 01-17
2163 Awverage 128+1.1 6523+2.7 238420 18201 01258 a86%11.8 632112 1,208
Fange 10.5- 145 42.0-59.1 18.1-300 16-21 586-728 17.5-648 348-802 014-32
2174 Hverage 129113 59.2+26 200239 23102 78475 69.4£12.0 984117 07407
Range 106-153 520- 622 223-334 10-28 63.3-878 44.1- 863 13.0- 540 00-25
Agseco Foerage 130413 $9.042.7 30244 22102 616423 6362170 3081188 05404
{7853 Range 105162 $3.7-833 230-362 19-26 50.2-730 37.9-862 135-810 00-13
betty Aormrage 12.2¢18 57.24£248 241432 19402 779487 4641114 5324104 14422
Range 2. 154 §14-6190 19.6-289 17-22 663868 28.7- A6Q 335.708 0.1-88
Big Daag Posarage 12941.2 §90+2.4 334£30 25101 73.4£77 80.2+70 195267 03103
Range 11.2-1438 535-820 20.7- 280 22-27 55.1- 882 63.4.879 12.0-353 00-13
Zhamp HFoserage 128412 §5.7420 PLEET X 2002 $3.248.2 545139 446213.4 0.0£09
Fange 12-151 409-592 21.2-340 12-23 47.4-720 243-738 26.3-65.1 02-34
Chisholm Aoerage 122410 53.3+2.7 282138 21202 842457 547£150 4445142 n8x1.2
Pange 106- 143 §20-618 223-338 1.8-23 528-714 32.6:309 19.1- 649 00.49
Coronxdo Foserage 130410 56934 282140 22102 708459 6594122 335+118 07108
Ranae 109-142 439-614 18.5- 335 1.7-24 510-2023 41.7-83.1 188:563 0.1:21
Custer Awerage 125211 580423 201139 22102 710166 618£135 3754132 07105
Range 108- 149 505-6138 22.8-350 18-25 86.8-794 288-773 224-%08 0z-12
?. pverage & standard devation,
1 mb= moisture basis
Table 1b. Summary of Physical Characteristics by Cultivar
Avemges Across 14 Location's
SngleK emel Characterizafon Kerrel Siae. (%)
SRR IR Reverlll e Gl erulll - S I I
Dominator famrage 130213 58.442.7 269129 2002 85779 4304134 657125 14215
Range 11.1- 155 519-619 21.6-258 18-24 48.7-788 229-631 305-763 02-8.1
Heyne Average 122214 §76228 274£40 21202 560166 §472119 4432112 1.121.0
Fange 9.2-148 527618 208-336 17-23 455-603 374-778 220-528 8.4-38
Rgget Auerage 1284148 56.3+3.2 250237 20402 770462 4634158 43.3£15.0 1541.2
Range 10.5. 152 48.5-611 18.0-292 17-22 64.8-876 21.3- 684 20.8.754 0235
Kan92 Forerage 129115 584421 27.4£33 2.130.2 85947.1 504131 4872127 08409
Range 102- 157 53.7-620 22.0- 342 12-24 51.7-750 284-708 288-679 8n-37
Lockett Average 128214 572428 04149 22102 862493 6574125 338121 06105
Range 10.7- 148 §30-6815 242-383 19-25 44.1- 788 428-860 13.7.583 0.1.20
Ogathh Forerage 130414 59.0+2.8 236125 1910.1 745482 3941100 591395 16412
Range 102152 528.626 19.6. 295 17-22 B85.8-238 200.%594 40.2-774 05-44
o0 bhnco Roarage 12011.4 573104 241134 19102 837163 4001118 5741112 18110
Pange 99-139 0-615 17.7-289 16-2.1 67.4-782 27.1-594 3085-715 03-48
Tam3a2 Average 13.0%1.2 548437 288447 20402 740494 803+13.0 3914125 08406
Pange 13-152 47.2-392 10.6-258 17:25 469-813 478- 848 152-562 92-25
Tomahaak Porerage 13213 568138 B5£38 21102 725160 §9.2£157 40.1£155 0.7205
Range 11.2-15.1 427-60% 19.8:338 17-24 _87.7-802 32.5-929 166-667 03-2
Ton kawa Pymrage 131211 532124 304140 22402 7241263 8834123 312418 05406
Range. 19.3- 148 $39-029 214308 18-28 56.2-814 43.8- 340 16,5642 0.0-20

7. Aorerage + standard deviation.
1 mb= moisture basis
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Table 2. Summary of Physical Characteristics by Location

B i . ] Averages Across 20 Cultivars
SingleKemd Charycterizaton I Kernel 5= (%)
! Peotein Testweigt TveWaght | jve Dimetr Tvenge
Locatans BB LY mn? w;lg‘ I ) wm:u } et Mo } el
& Rus Auwerage 140£0.8 504116 24613.0 2002 733460 405153 5861149 084086
Range 13.1- 147 566-817 204-308 1.7-23 £7.2-837 17.6-682 31.3-8023 03-26
Aha Average 13,1208 684216 203136 22102 738467 6042118 303£11.6 0.4£03
Range 12.1-138 56.3-804 237-3% 19-25 60.0-851 41.4-26.3 138577 09-10
Apache Hoerage 1e£07 586216 273245 21103 724272 9632205 4361108 02109
Range 10.8- 130 66.3- 610 206-372 1.8-27 547878 218-869 13.0-754 00-32
Cherokee Aurrage 12.2£06 672116 306140 22202 618277 6271119 36716 05209
Range 11.2- 130 64.2. 592 250-380 19-27 47.4-727 41.0-838 169-577 02-18
<Chidasha Awerage 1.5208 558217 235433 19402 76257 41.1£13 5562118 29121
Range 93- 1340 52.6- 528 19.6- 347 1.7-28 £3.9-864 242-808 18.3-698 0.1-88
By Auerage 12308 808211 325£2.6 23%01 7234638 7274105 270%104 04402
Range 1.9-134  67.8-826  239-383 2.1-25 55.8-819  30.7-86.1 13.7- 492 0.0-07
Frederick Average 10,608 56.2£1.3 280437 22402 51378 68.1£11.2 3142109 05203
Range 9.3- 114 534- 584 2.3-341 18:28 44.1-897 46.0- 948 152-503 02-13
Goodwe i Auerage 122208 Btzx1.9 30.842.5 2202 771260 5711169 423158 07104
lonmnd Range 12.7: 144 58.3:633 315-308 1925 $6.2-862 240867 148 745 02:15
Goodve lt Aoerage 148108 503212 277428 21201 647272 6874153 40.7x15.1 0603
Wigated Range 139187 G6.5-61.1 3.0-332 19-24 606765 7.1- 868 142-62.4 02-15
Guge Awerage 11.3£0.8 60.2412 204137 21102 62371 66.6%0.7 328104 0.7203
Range 9.9-137 57.4-818 227-359 18.25 50.6. 778 422-815 18.5- 555 01-13
Hackell Aerage 121204 558420 2581128 21102 74948 4732122 5201128 08208
Rangs. 111-127 $1.3-551 220:312. 1.8:.28 §4.5: 30, 2608 192 988 Q120
Labora HAoerage 141208 647229 262134 20102 833£6.0 5234188 468x15.4 0.040.9
Range 128-152 47.2-59% 198-2323 1724 59.7-811 85-819 12.0- 681 09-34
Laront Average 13.34£04 513219 213223 18201 e58£58 433186 54.4£79 24108
Fange 12.7: 129 43.3:539 17.7-267 18- 57.8-784 9.3- 624 25.3-678 13-38
sl Average 137205 58.3%17 33£286 2102 70475 6642105 42810 07105
_Fange 12.7- 145 835,800 21.8-362 18-26 59-818 3.4-738 268-018 DA-18
' - Average tstandand devation,
1 mb= moisture basis
Table 3. Flour Extraction Yield (%)
Location Gxe Googwatl s
Quadrumat Mili Bubler bl | Quadrum at Milt Bubles Wil | Quadiumat Mill Buhler Ml
Cukivar Exvaction (%) Ri"“] Exacion(® * | pancion() Rark' | beractont®l * | guracion (%) Exrcion () *
2437 578 11 &6 638 ] 69.1 669 1 700
2163 B0.1 10 87 622 12 633 63.2 12 68.9
2174 839 3 89 644 8 855 847 8 89.7
Agiace 7953 636 € 6¢ 858 2 702 €6.0 5 704
Big Dawg 62.1 [} 68 64.0 5 609 645 9 80.5
Chisholm 625 8 6g 627 1 636 653 [} 700
Coronado g3e § 69 852 4 700 BB.9 1 709
Custer 575 12 86 820 10 887 637 11 63.2
Saggwr 647 2 70 652 3 700 841 10 69.4
Karl 62 830 kd 89 645 696 853 8 700
Ogalala 652 1 70 857 1 703 66.68 3 708
Tomahank 838 4 89 846 6 697 665 3 708
Torkawa 554 13 85 B80.2 13 872 616 13 68.0

T Cuhtivars were tankad based on extraction rate (%) by Quadrumat Mill

2. Calculated wdi action rate (%).

Table 4. Flour Extraction Yield (%)

CantralAgricy Ry Distyi

Location Alra Cheroke Lahom: Lamont
Quadrumat Mill Buhler Mill Quadrumat Wil Buhler Mill Quadrumat bitl Buhler Mill Quadrumat Mill Buhler Mill
Cuhivar Exvaction (W) Rank'| Bxvaction *08) | govacion(®) Rank'| boscion 200} | taacion(n Rark'| Bxvacion (%) Exvacion Rank'|  Exvacion *
2437 57.7 10 658 627 10 688 618 6 68.1 549 10 643
2183 69.1 8 6.6 8249 11 68.4 587 12 60.4 543 1" a3.9
2174 578 [ 659 618 12 880 628 9 8.5 573 ] 858
Agseco 7853 61.0 3 678 66.8 1 709 635 5 66.8 1.1 2 677
Big Dawg 575 1t 857 844 49 695 624 1 635 628 1 687
Chisholm 835 1 89.0 843 5 685 809 8 878 585 -] 66.3
Coronade 597 7 83.9 647 3 897 58.6 3 852 5786 7 858
Custer 56.2 13 6850 629 ] 887 665 11 84.6 530 13 632
Jagger 610 677 634 7 68.0 58.2 10 68.1 534 12 034
Karigz 80.6 5 874 86.2 2 700 646 4 697 623 2 684
Ogaliaia 50.9 o 87.0 840 ] 883 817 7 880 587 4 664
Tomahawnk 6198 2 882 834 T 880 6t8 2 832 587 5 664
Torkavwa 58.6 12 851 805 13 67.4 58.4 13 682 588 g 653

Y. Cuttivars were ranked based on flour yield (%) by Quadrumat Mill.

2. Caleul ated flour yield (%).
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st centia | agrcuRunl Distrey | Bt cantiatagricuin i Ditrice
Location HkCity Lecation Haskell
Quadrumat Mill Buhler Ml Quadrumat ili Buhler Mill

Cultivar Exaction (M) Rark'| Ervacionrsy 2 Cultivar Extaction (%) Rark' | EBmdintm
2137 821 10 682 2137 59.3 7 6687
2183 832 el 88.Q 2163 £5.4 12 844
2174 612 12 678 2174 61.2 3 7.8
Agseco 7953 864 1 701 fgseno 7853 588 ] 66.3
Big Dawg 632 8 888 Big Dawg 623 1 684
Chisholm 833 7 #8.9 Chiholm £6.1 1" 649
Coronado 642 4 694 Cotonado 80.2 5 87.2
Custer 514 1 878 Custer 5486 13 840
Jagger 637 5 692 Jagger £86 8 66.3
Karl 62 850 2 #0.9 Karl@2 622 2 833
Ogatlala 637 & 69.2 Qgallala 811 9 877
Tomahawk 848 3 898 Tomahank 508 [ 66.0
Tonkawa £95 13 870 Tonkawa 579 19 59

- Cultivars were ranked based on extraction rate (%) by Quadrumat Mill.
2. Calculated edraction rate (%).

Table 6. Flour Extraction Yield (%)

Location Chickasha Marshall
Quadrumat Mill Buhler Mil | Quadrum at Mill Buhler Mill

Cultivar Exvaction (%) Rark'{ Bxvaciont® * | pactonthy Rark' ] Exracion(® 2
2137 59.8 6 67.0 60.4 9 67.3
2183 542 12 £3.9 81.1 6 a7.7
2174 506 9 66.3 606 8 67.4
Agseco 7853 003 5 67.3 638 2 69.2
Big Dawg 83.0 1 68.8 828 4 8e.5
Chisholm £9.4 8 66.8 60.7 7 675
Coronado 815 3 67.9 596 10 66.0
Custer 568 1 65.4 562 13 644
Jagger 583 10 86.1 502 11 6.7
Kart 92 60.7 4 67.5 64.1 1 05.4
Ogatiala 595 7 66.8 620 5 68.2
Tamahawk 623 2 2 638 2 09.2
Torkawa 524 13 620 539 12 86.5

- Cuttivars were ranked based on extraction rate (%) by Quadrumat Mitt.
2. Calculated extraction 1ate (%),

Table 7. Flour Extraction Yield (%)

- 'Mq’gvtuk{upt‘bkﬁifu\
Location Atus pacha Fredarick
Quadrum at Mill Buhler Ml | Quadrumat Mill Buhler M¥l | Quadrumat Milt Buhler Mill

Cukivar Earsction(#) LRsrk‘ Beacion(® * | gaacion(®) Ram’T Enrciont® * | poncion(i) J;ark' [ Extacion(¥)
2137 812 10 678 615 7 879 59.1 13 666
2163 587 13 864 804 8 67.3 802 10 67.2
2174 617 s £80 593 10 667 81.1 8 67.7
Agseco 7853 &2 [ 883 639 4 623 623 [ 634
Big Dawg 833 4 889 6485 3 608 654 1 701
Chisholm 845 1 896 630 5 688 843 4 695
Coranado 843 2 645 6847 2 €97 852 2 700
Custer 500 12 866 60.1 9 67.1 617 7 530
Jagger 806 11 87.4 530 1 888 592 12 88.7
Karloz 642 3 604 570 13 665 823 5 62.4
QOgallala 623 § gee 827 8 588 507 " 67.0
Tomahawk 623 7 884 649 1 698 6843 3 695
Toricawa 630 688 572 12 858 809 E] 676

2. Caloulated edraction rate (%)

8
. Cultivars were ranked based on extraction tate (%) by Quadrumat Mill
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Figure 1.
Percent Distribution of Protein and Physical Characteristics of Cultivar 2137 Across 14 Locations
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Figure 2.

Percent Distribution of Protein and Physical Characteristics of Cultivar 2163 Across 14 Locations
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Figure 3.
Percent Distribution of Protein and Physical Characteristics of Cultivar 2174 Across 14 Locations
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Figure 4.
Percent Distribution of Protein and Physical Characteristics of Cultivar 7853 Across 14 Locations

Protein A
c an
2
k] L]
a
E m
2
Q o
t
g m
& o
Farsack el (1200 mk)
Sirge Karnal Waight C
c m
2
F
g
2 u
s =
e
)
a a
a4Vl ghk(reg)
Large Rernel Size
E
c n
2
.
£
{3
2w
I
e
& n

P-991/10

< £
£ s
3
P}
T m
w
5 =
§ m
4
$ o
Tack Widght (b g
Single Kernel Diameter D
e @
2
3 m
£ =
173
2 an
a 20 21 2
S =
4
& &
rta 12 2 22 24 x2Am
.\»ngnwm)
Medium Kernel Size
E
Fo] r
c
8
T m
2
b~
2
a -
§ o r r
g o
rag A an m m  xm

Ml umbumadas (3




Figure 5.
Percent Distribution of Protein and Physical Characteristics of Cultivar Betty Across 14 Locations
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Figure 6.
Percent Distribution of Protein and Physical Characteristics of Cultivar Big Dawg Across 14 Locations
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Percent Distribution of Protein and Physical Characteristics of Cultivar Champ Across 14 Locations
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Figure 8.
Percent Distribution of Protein and Physical Characteristics of Cultivar Chisholm Across 14 Locations
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Figure 9.

Percent Distribution of Protein and Physical Characteristics of Cultivar Coronado Across 14 Locations
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Figure 10.
Percent Distribution of Protein and Physical Characteristics of Cultivar Custer Across 14 Locations
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Figure 11.
Percent Distribution of Protein and Physical Characteristics of Cultivar Dominator Across 14 Locations
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Figure 12.

Percent Distribution of Protein and Physical Characteristics of Cultivar Heyne Across 14 Locations
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Figure 13.
Percent Distribution of Protein and Physical Characteristics of Cultivar Jagger Across 14 Locations
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Figure 14.
Percent Distribution of Protein and Physical Characteristics of Cultivar Karl Across 14 Locations
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Figure 15.
Percent Distribution of Protein and Physical Characteristics of Cultivar Lockett Across 14 Locations
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Figure 16.
Percent Distribution of Protein and Physical Characteristics of Cultivar Ogallala Across 14 Locations
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Figure 17.
Percent Distribution of Protein and Physical Characteristics of Cultivar Oro Blanco Across 14 Locations
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Figure 18.
Percent Distribution of Protein and Physical Characteristics of Cultivar Tam 302 Across 14 Locations
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Figure 19,
Percent Distribution of Protein and Physical Characteristics of Cultivar Tomahawk Across 14 Locations
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Figure 20.
Percent Distribution of Protein and Physical Characteristics of Cultivar Tonkawa Across 14 Locations
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Figure 21.
Percent Distribution of Protein and Physical Characteristics at the Altus Location Across 20 Cultivars
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Figure 22.
Percent Distribution of Protein and Physical Characteristics at the Alva Location Across 20 Cultivars
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Figure 23.
Percent Distribution of Protein and Physical Characteristics at the Apache Location Across 20 Cultivars
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Figure 24.
Percent Distribution of Protein and Physical Characteristics at the Cherokee Location Across 20 Cultivars

Protein A
. 'mo
2 m
H m
2 m
73
& -
<
g = >
& o
ein 1] 1 12 1] PRy
FarcarkF rabain, (1290 reb)
Sirgle Karmal Waight C
c =
2
2 m
£
{3
2 a
5 m
I
& o
Juraragabial ghtineg
Large Kernel Size
E
e &=
£
E m
T <0
% e
Q |
1':; F] '3 '3 1
g
S
rdQ a an m m LY}
Largabiwral Sm (0

P-991/ 30

TeastiWaight B
e ‘oo
K]
£ =
2
g ™ =
a ow =
g Ft]
g =
S o
L3 TR 8 = = m kM
Tack Wabghtib A
Single Kernel Diameter o
13 E-
2
2 m
E
Z 2 =
€ " n
g = 2
& o
rta 1a  zn 22 24  x2n
N)qamm)
WMedium Kernel Size
F
E "=
3 m
E
0
8 w
9:, =
@ X 1
g n
[ |
rdn 4 an m m  xm

Medunkwmal An ()




Figure 25.
Percent Distribution of Protein and Physical Characteristics at the Chickasha Location Across 20

Cultivars
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Figure 26.
Percent Distribution of Protein and Physical Characteristics at the Elk City Location Across 20 Cultivars
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Figure 27.
Percent Distribution of Protein and Physical Characteristics at the Frederick Location Across 20 Cultivars
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Figure 28.
Percent Distribution of Protein and Physical Characteristics at the Gage Location Across 20 Cultivars
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Figure 29.
Percent Distribution of Protein and Physical Characteristics at the Goodwell, Dryland Location Across 20

Cultivars
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Figure 30.
Percent Distribution of Protein and Physical Characteristics at the Goodwell, Irrigated Location Across 20

Cultivars
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Figure 31.
Percent Distribution of Protein and Physical Characteristics at the Haskell Location Across 20 Cultivars
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Figure 32.
Percent Distribution of Protein and Physical Characteristics at the Lahoma Location Across 20 Cultivars
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Figure 33.
Percent Distribution of Protein and Physical Characteristics at the Lamont Location Across 20 Cultivars
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Figure 34.
Percent Distribution of Protein and Physical Characteristics at the Marshall Location Across 20 Cultivars
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This OSU Experiment Station Research Report is alsc available on the World Wide Web at: http//www.okstate.edu/ag/fapc

Oklahoma State University, in compliance with Title VI and Vii of the Civil Rights Act of 1964, Executive Order 11246 as amended, Title IX of the Education Amendments of 1972, Americans
with Disabilities Act of 1990, and other federal laws and regulations, does not discriminate on the basis of race, color, national origin, sex, age, religion, disability, or status as a veteran in any
of its poficies, practices or procedures. This includes but is not limited to admissions, employment, financial aid, and educational services.

This report of the Oklahoma Agricultural Experiment Staton is printed and issued by Oklahoma State University as authorized by the Dean of the Division of Agricultural Sciences and Natural
Resources and has been prepared and distributed at a cost of $202 for 150 copies. SMG 0802
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