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Very little wheat in Michigan was planted early in fall of 2023. In most regions, wheat planting was delayed due to
a delay in soybean maturity. There was a short period in mid-late September when planting conditions were good.
After that persistent rainfall made it difficult for some to complete all their winter wheat planting. In fact, acres
planted in Michigan dropped to 420,000 acres.

Overwintering conditions were favorable across the region with excellent winter survival through spring 2024.
Dormancy was broken early in 2024 with some areas breaking dormancy 30 days ahead of 2023. Despite breaking
dormancy early, many opted to delay nitrogen (N) applications due to the potential risk for nitrogen loss. However,
conditions remained mild and those fields that received earlier than normal N and sulphur (S) applications greened
up quickly. As spring progressed, temperatures remained cool along with persistent rainfall resulting in some
nitrogen applications being delayed well into stem elongation. Herbicide applications were also delayed resulting
in significant bluegrass and chickweed pressure in some fields. Disease levels remained relatively low early in the
growing season; however, as fields approached flag leaf, stripe rust began to move across the Great Lakes region
resulting in some growers needing to apply a fungicide after T2 (Flag leaf) and before T3 (anthesis). Many opted
to apply a T3 for both stripe rust and fusarium head blight (FHB) protection. Powdery mildew, septoria and leaf
rust were also being found in fields as the season progressed.

Some fields in the regions saw high levels of cereal leaf beetle populations and feeding requiring control. High
levels of beneficial insects were being found in fields across the region. Despite reports of armyworm larvae in
some fields, populations and feeding remained low overall.

Crop quality began to be very high, with no reports of fusarium head blight (vomitoxin). Frequent rainfall near
harvest caused some problems with preharvest sprout. There were reports of falling number below 225 from
some areas of the state. Other areas were above 250. Test weights varied widely. Harvest operations started
about 10 days early in most areas of the state.

Temperatures were cooler at all locations compared to 2023. The number of days above 85 F was lowest in 2024
compared to the past 6 years. Precipitation was much more distributed during the growing season compared to
the dry spell in June in 2023. The cooler conditions with adequate moisture allowed wheat to grow and produce
good yields across the state.

Figure 1. Number of days above 90 F, 85 F and rainfall data from Michigan Automated Weather Station Network,
MSU for three of the MSU Wheat Variety Trial Locations for the 2022, 2023 and 2024 growing seasons. 2024
data was reported through July 17, 2024.

2022 2023 2024
Pigeon Richville Mason Pigeon Richville Mason Pigeon Richville Mason
Above 90 F 5 5 2 8 4 8 3 1 2
Above 85 F 22 24 22 16 15 21 10 9 14
April (in) 219 24 4.03 3.39 3.06 3.65 219 2.76 245
May (in) 213 1.64 3.85 1.6 0.98 1.25 2.82 414 2.76
June (in) 1.58 2.15 243 1.63 1.51 0.79 2.19 3.88 3.89
July (in) 0.93 2.27 2.26 4.1 3.53 1.92 3.52 3.15 4.69
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Choosing Varieties

Variety selection is best made using at least three years of data. Varieties selected using data across all locations
and multiple years will likely perform well under a wide range of conditions; although, performance of a given
variety will vary based on testing location. In selecting varieties for a specific location, it is important to identify
varieties that perform well near the location where the variety will be grown. Table 1 provides information on which
varieties are top performers in each of the seven ftrial locations in 2022 through 2024. Selection and planting of
two or more varieties is recommended. As an example, planting varieties that differ in flowering date can allow for
staggering of management applications, specifically, fungicides to control Fusarium head blight. When selecting
varieties, look at disease resistance as well as yield potential.

Disclaimer: MSU makes no endorsement of any wheat variety or brand.

Experimental Design

The 2024 State Wheat Performance Trial entries were planted in 7 counties: Gratiot, Allegan, Ingham, Huron,
Monroe, Sanilac and Tuscola. Appendix A (below) presents information on each of these sites. Each plot
contained 6 rows with 7.5”" row spacing and was planted to a length of 18 feet. Plots were trimmed to a length
of 12 feet long in the spring for harvesting purposes. Sites were designed as Alpha Lattice with three
replications. All seed was treated, but the chemicals and rates used varied according to the preferences of
the originating organization. Seeding rates per linear foot of row were standardized to the rate that would
equate with a stand of 1.5 million seeds per acre in a solid stand planted in 7.5" rows. Fall fertilizer
application varied with cooperator practice.

All sites received split nitrogen application (90 pounds at Feekes 4-5 and 30 pounds at Feekes 6-7), sulfur
was applied (24 pounds) with the first nitrogen application, two fungicide applications (T1 and T3) and
herbicide application to control weeds.

All plots within a location were harvested on a single day. Yield was calculated using the entire area of the
plot including the wheel tracks between plots leading to an underestimation of yield. For data reported on a
0-9 scale 0 is the best possible score.

Five of our experimental sites are on private farmland. We are extremely grateful to those growers for
accommodating our work and all of the associated inconveniences. Funding for the high-management trial
inputs was provided by the Michigan Wheat Program. Questions and comments regarding the research
reported here should be directed to Dennis Pennington at pennin34@msu.edu or (269) 832-0497. This report
and previous reports, may also be accessed through the Web at hitp://www.varietytrials.msu.edu/wheat .

Multi-Year Performance Summary

The full trial included 101 entries (55 of which were experimental lines) from 13 organizations, including
Michigan State University, and data analyses were conducted using all of these entries. Attached to this
narrative is a list of the names and contact information for those organizations. Each row in these tables has
data for a single entry. The columns contain averages for a given trait and time period. Data for all of the
entries in this trial are not presented here. However, the averages and statistical parameters in this report
are based on the entire set of evaluated materials. Comparisons among entries are only valid within a
column. Tables 1 and 2 are sorted first by grain color, and then in descending order by overall yield for
2024. Tables 3 and 4 are sorted in alphabetic order by company and entry name. In some instances (e.qg.
yield), data columns to the right of the 2024 data columns are multi-year averages. Only data for entries
included in all of the relevant years’ tests are found here. Not all entries have been tested in all years, so the
tables have several blank cells. See the section titled ‘Experimental Design’ for details on how the trials were
conducted and for more detail on what the data in each column represents.

At the bottom of most columns in the tables is the trial average (mean), LSD (least significant difference),
and CV (coefficient of variation) for data in that column. LSD values vary among traits and data sets
(combinations of sites and years). Differences between the means for two entries that are greater than the
LSD for that column are very likely to reflect a genuine difference between the two varieties. If the difference
between two means is smaller than the LSD for that column, one should conclude that there is no evidence
that those entries are different for that trait in the years and sites considered.
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Table 1 contains yield data. This data was acquired electronically on the plot combine at the time of harvest
using a Harvest Master Il from Juniper Systems. Yield data is standardized to 13.5% moisture. The 2024
yield data contains the multi-year yield averages of for entries included in all of the relevant years’ tests.

Table 2 contains test weight and percent moisture for all locations along with the overall average across
locations.

Table 3 contains data on resistance to Fusarium Head Blight (FHB, scab). Once 2024 data from the lab
are back, this report will be updated. Scab data were obtained from heavy disease pressure in an
inoculated scab screening nursery. FHB infected grain is spread to provide inoculum and artificial misting
provides disease-promoting conditions throughout the entire flowering period. 2023 grain samples will be
submitted for DON analysis and will be reported later. Spikes were sampled from two replicates of the
Ingham County site for Falling Number (FN). Spikes were dried five days and then subjected to misting
in the greenhouse for three days. Whole meal flour was milled from misted grain using a coffee grinder.
FN was then evaluated in two technical replicates on each biological replicate.

The flowering date indicates the average number of days past January 1st that a given entry reached the
point where % of its heads were flowering. Plant height is reported as the distance in inches from the
ground to the tip of average heads in a plot.

FHB Resistance Traits

Severity: The average percent of infected spikelets in each head.

Incidence: The percent of all spikes in a plot showing infection.

FHB index: The overall infection considering severity and incidence.

DON: Levels of mycotoxin (ppm) present in grain. DON data is from the 2020 crop year.

Levels of DON and severity are the most reliable traits to be used in selecting FHB-resistant varieties.

Table 4 contains data for milling and baking quality. Quality data are from the 2023 harvest season
and prior. Data were generated by the USDA Eastern Soft Wheat Quality Laboratory in Wooster, Ohio on
grain harvested from the Michigan State Variety trial each year. Flour yield is the ratio of the weight of
extractable flour to the weight of milled grain, expressed as a percentage. Percent protein in flour is
adjusted at 14% moisture. Softness equivalent percent is the softness of the flour, with higher values
indicating softer grained wheat. For cookie diameter, a larger diameter is better. Whole grain protein (%)
and whole grain hardness are being reported with 0-100, and higher values indicating harder wheat. The
quality lab test weight is not identical to the test weight at harvest due to grain drying and grain cleaning
prior to quality laboratory test weight evaluation. Solvent Retention Capacity (SRC) can be conducted
on flour using several different solvents and reflects different characteristics of flour quality. Soft wheat
flour for cookies typically have a target of 95% or less when used by the US baking industry for biscuits
and crackers. Sodium carbonate SRC increases as starch damage due to milling increases. Normal values
for good milling soft varieties are 68% or less. Lactic acid measures gluten strength with “weak” soft
varieties having values below 85% and strong gluten soft varieties having values, typically, above 105% or
110%.

Table 5 contains the list of varieties from each seed company the seed treatments used for each variety.

Page 4



186 6'66 05 £96 | E£60T Ii3 5801 | sooT 3 TOOT | 9'80T  LWOT 6s rsot | 8's6 S'E6 95 116 £66  'SOT [ v'80T £9 196 | 9'00T  Z'70T [ 0'T0T Y ¥00Z VIOW
- 9z 166 - 15 1501 = 9 L'v8 = - 32 5’801 e - 61 566 - - LE €907 e €901 = - £5 T'10T ¥ £vS dO)
% = = - - 4] rvot - vE Sv6 - - €9 60T = = - = - - SE 9'voT - - = - T T'Tot ¥ VYZXM 54
- €701 a3 6001 | TOIT 59 v'86 | o0t 91 £86 = S'poT 09 £'501 - v'i8 8y 433 - v'86 6¢ 8'€0T 44 YIIT - £00T 15 9'T0T ] 960040ZIN
- -~ 8z 066 - st S'Z0T = s £68 - - 6€ £'60T = - 09 168 - [l 9201 [53 9'80T - - 05 9'T0T Y SyLsd
- - = - (32 0’901 - 09 5'88 - - 43 60TT - - “ - - - T T'80T - - - 134 0T il £vL Sd
- - €T L'00T - s 0T - vE S'v6 e = € TLIT - - 19 L88 - - w Lzot 9 6'€0T - - w 10t il zvs6 010-euAg
0T0T  LP0T 33 vs6 | TBIT T 060T | v'I6 Ly 916 | vzt veur 6¢ 60t | T'96 L06 85 006 06  0'€0T 104 TeoT 0z oolT | 90T pEOT w L10T " derrda
TIOT_ 9'T0T 9y 696 | 6'stT 62 zor | vie 59 9g8 | s'80T  v60T 6v sot | 986 06 8t 9'66 896 Z'00L 9 901t 43 t'90T | £T0T  £7TO0T oy L1101 ¥ M IET 4
896 €96 2 696 | TEIT oz vi0T | Sb6 [73 656 | £L01 80T i3 T | L€6 T68 65 168 016 696 6T TZ0T [3 r'sot | ¢L6 9'66 32 0701 ¥ 7816 0i-euAg
- - 9€ 616 - 0s z'sot - v 026 - - €5 £'901 = - 3 796 - - 44 9'901 44 60T - - vy 0’701 Y ¥zovz4a
§S6  S00T w g6 | zott 85 801 | L6 34 996 | L'€0T  0'SOT (s 650t | L'€6 88 4 556 T€6 v'66 w '€0T S TEIr | §96 07101 132 Tzot ¥ €15 XXVINHBY
& = 74 566 - L£ 9'901 - ss 006 - L€ 0otT = - 6 €6 - = T 6801 8y £'E0T - - 6% 9101 ¥ €29 54
- - 1z 66 - 9 4311 - 12 ST6 = - 9 v'vot = - 9t 816 - vE Lv01 ov §'soT - - w €201 ] 80SSMX
- - 9 076 - T g'STT = 9z 656 = = 95 0’901 = - 32 156 - - [2 6TIT 85 1’66 - - ov €701 ] £68 d9
= 0001 L3 6L6 | SvIT e 6901 | €£T0T a4 L'66 - 6'TTT Ja 6'ETT - 9'86 €1 5001 - 5’6 99 £'96 £5 o0ToT - £E0T 6¢ v'zot ¥ 68004TZIN
- - ot T'I0T = 61 €80T - 15 806 - - 98 0144 - - VA 166 - - 0s gz01 Ly 8601 - - 13 y'zot Y £656 019-2uAg
= % ov v'L6 - 6t 9's01 - 13 266 - - vy 9'80T - - 74 766 - - 5 o0t i 9TIT - - LE v'z0T 4 £20-E0MYS-HONIT
= - Ls 5'v6 - [£] 2101 - 8y 716 - = ot ST - - 8 9’101 - - 124 7’901 )13 8901 - - 9€ 5701 Y ¥ T0vZ 40
- - 0 9% - 19 896 - ST €86 - 3 60T - - L 6701 = = 09 So0T | st 90Tt - = 3 s7or | ¥ ~ ozseoip-euig
= = €9 L6 = 8z €401 = I 96 = 9T LTIT - - LS 806 - - 3 TZer | o 2'50T - E] vE 90T ¥ ¥ €0vz 4a
- = 44 L'66 - 19 8101 = ov 926 = s 7901 - -~ [ v'16 - - [£] 0'66 62 T'Lot - - £9 L66 Y 909 54
686 666 8y 96 | ssSit 8 9'50T | §90T ot 866 | 990T  90TT st LT1T | §T0T SS6 [i4 v'66 3 9'66 Sy T°€0T 15 gT0T | T00T  9%0T 3 "Z0T ¥ 505 XXVINUEY|
£86 v'86 ss os6 | e811 14 Lot | zvot 1z 6 | os0r  szIT 6 ostt | 1386 v'6 9 L6 v's6 666 oy 8'€0T SE 1901 | v'001  €V0T 1€ L2701 Y 2£16 04D-eUAQ
= = T L6 - 7 gL = 5 901 - - 5 zL0t = - 32 26 - - 15 5201 8y £E0T - - (3 8201 ¥ 108
®66  0bOT S ggor | TIT ot 980T | 166 144 zze | zsot  g60T 41 vt | 8101 656 (4 186 S16 v'96 9 8701 s 8001 | 966  L'€0T 67 6201 ] 86v XXVWLBY
= - 0z L'66 - vy 60T = 29 198 - 0s €201 - o hi4 T'10T - - 6 S'60T Vi 6011 - - 8z 0€0T ¥ ¥ Zovz 4a
= - YT £00T - 6 Tott - 1€ 956 - - 1% 0601 - - Lz 96 - - ot ¥'60T 95 L'66 - - w T'€0T ¥ TOSSMX
= - 6T 0001 - vz 901 - 32 £26 - = L 2'STT - - 32 9's6 - - Ji4 9's0T 33 £901 - - 9z £'60T Y enoN
S66 9001 2 296 | vvIT T V60T | 686 I3 (€6 | £1IT  veoT 2 87IT | 86 9v8 0s L6 956 £C0T T (&t 6€ 9'sor | toor  LTOT [13 £E0T 1 HEUM VDN
111 T 4 seor | voer €T T6OT | TTOL 6T rse | - SOIT (3 zir | - z98 15 v'Z6 - 60T g EE0T 9z vsor [ - ssor vZ  veor | ¥ )  0sbSM
o - 6€ SL6 - 9¢ 2901 - vS 106 - 86 6601 | - - 6 otor | - - ot vvor | 09 786 - - [ Z'T01 ¥ 009 54
= = €5 9's6 - sy 8's0T - [13 696 - - oz 0'ETT - = 91 166 - - 1 Lot 2 ¥'50T - - [43 v'E0T ] nuely
= - [ 656 - [ £'60T - 8 6001 - - vZ 6111 - - £ 8'€0T = - €€ L'v0T 9 186 = - i3 S'E0T Y SO0Z dX3 XXVNLEY
SS0T  6.0T € 566 | 88IT St 980T | 86 6% 016 | et 8Tl S v9IT | 0TOT 86 Tz 766 066  SYOL 62 5501 32 9p0T | 8v0T  890T oz 9'E0T ¥ NIYVIN VDN
vI0T 966 19 ze6 | st 43 ot | S0t oz €6 | sott  TOZT v 9911 | €01 786 st o'00T | 606 9'€6 59 SL6 [4 verr | szor Lvor 61 9'€0T ¥ 12ddyid VION
- - z 0'66 - oz T80T - 74 096 - - 9t 6'ETT - - 4 6 = - €5 6'T0T T 7 - - 14 LR Y 6EVZdX
= i 3 THoT - 44 reot - 1 oL - - 37 £'80T = = ss 116 - - st 2'50T [ 9'70T - = JAd 80T ¥ STSSAI
¥'00T_ 6'SOT L ST0T | 61T € 10T | rt0T 2 9201 | szor 8901 s v'9or | 96 806 Ly S'€E6 6v6  T'Z0T j:14 s'so1 JAs zotT | T00T  #'sOr 91 60T ] 9TS XXVINLSY,
C SE 6'L6 = Lt €01 = 8T 9.6 = - ST [ = - vT 0001 = - [ TS0t T 0'50T - ST 6°€E0T ¥ £556 015-euAq
= - 6 T'T0T - (s 6201 - 9y 616 - - 4% 8'80T - - z v'vOT - - s ST ¢4 £'80T - - 1 zyor i £ZSSM
- - [41 6001 - 81 £'80T - 143 T's6 - - |54 O'ETT - - 24 9'86 - - 34 5'90T Ji4 s'Lo1 - - £1 €901 Y PTET dX3 XXVWH3Y|
- 87101 st 0001 | 8811 SE 8901 | 866 [ £'€6 - 8901 8 9’511 - 86 [43 6001 = 6€0T T TSTT L5 66 - 0'50T [43 SvOT ] 8S00HTZIN
16 L1101 [ 186 | LEIT oy 7901 | ezot [ be6 | Tt Syl vE 80T | 99 €76 144 9's6 856 6'€0T st [ £ GEIT_| S00T _ L¥0U i3 SpOT ¥ 1516 010-euAg
] = A3 0'00T - (3 TLoT - 9 TT0T - - 62 vIIT - - ot £T0T = - (3 6'€0T ot TL0T - - ot 9'v0T ¥ S5 XXVINUBY
- 6'90T 8 y'Tot | 60zt Ly 8's0T | 60T L o'tot - 5Tt 9 g'STT - r'v6 13 7’96 - - 9t reot L£ 20T - 9'60T 6 8'v0T Yy Tzv6 o19-euAQ
£96 €16 15 096 | sit oz T80T | 9'TOT i 66 | 0TIT LYIT 134 gYIT | L'66 L6 8¢ 6'S6 76 €£T0T ¢ 00Tt 9t vOTT | Z00T 60T 8 0'soT il 0TZOHOZIN
- - 8¢ S'L6 - L (4141 - 8z 156 - - i1 €511 - - S 1701 - - 27 v'E0T 14 Tott - - L 0'sot Y Y00EZ VIOW
- T'L6 34 16 | TEL (42 9ot | 9ot z £z01 - 0T oy T'80T - L6 T 6'60T - 886 s 5101 6T TOTt 6101 9 1's0T Y TIYZ Asl
- - A3 0001 - 8E 5901 = 19 298 - - €7 €71 - = 9 0'70T = - €1 £'801 T SECT - - S 9'50T ¥ £€56 010-euAg
= o'zt 9 szor | zotr 8 Sotr | 6€6 ot 9's6 - T'SIT z SLIT - 0's6 I3 7'96 - 0'ToT oz 6'90T 35 Tt = 6°€0T 4 8'S0T Yy 06L 451
™ - 91 0'00T - £ 6TIT -~ 6T 5'L6 - - T vyTT = - (113 06 - 8 00Tt 6 8TIT - - £ T'90T Yy Yoyl da
- 001 4 Tsor | eLIT ot 6ot | 00T 3 9'66 - 90T 81 SETT = £06 9t 7% - 566 |14 901 ] g2t £20T z z'901 ] 08¢ 351
- - T T'90T = z 9ETT - 22 576 = - T 61T -~ - 1€ 6'96 - -~ [ 0’501 8 T - - I 9'90T ] 6255
- - T v'e6 = 8T 616 = 8 0’56 - - 81 6201 - - ST 88 = - v1 2101 [ L'€6 - - 8T 196 M OTTY-SMI-6TS-LSYWETVA
- 0001 st 6€6 | T'60T €1 €501 | €56 81 88 - T'€0T Jas 9€0T & L'v8 14 9'98 - L'96 €1 6101 T 596 - 186 IAd 196 M METEG 019-eUAQ
v'v6 9's6 ot ogs | 980T 41 v'sor | 996 st 006 | €01 8T0T vt 6901 | r's8 96L 8T 7v8 688 06 JAs 766 st 656 £€6 856 9t 596 M y3yucopw
8'L6 €66 L T66 | 980T S 6801 | 966 91 068 | BOIT _ S8OL ST 90T | 96 68 T 8'v8 £96 566 S 60T 6 €€0T | 166  000T ST 0°00T M Jopessequiy|
€86  L0T 5 V66 | 9SIT v T60T | 00T 9 656 | vsor  S90T o1 0TIt | £26 T8 33 L'68 956 8501 8 8°€0T €1 1'% 986  EE0T T 8001 M R
- - €T 606 - 9t 2'10T - 1 zeot - - L 4431 - - vT 9'88 - - L Tyt 8 S'€0T - - £l TT0T M 2955M
966  T'T0T s 966 | €SIT st 9'c0r | TooT 6 ogs | Tt T Gl v'90T | €16 £06 ot L16 €96 £66 6 2E0T 4 TTIT | 600T  T'EOT 4 €101 M MeUunPEINl XXYINHEY
- 4 zoot - 8 080T - T 06 - - 41 £5601 - - 9 's6 - - T 5zt o1 20T - - 34 v'I0T M 595SM
- - 6 086 - T V66 = a3 076 - - T 9'0TT - = z £'00T = - 8T 66 T 9YIT - - ot v'ToT M 0ZTOMOZIW|
886 6001 8T vze | 91t £ g6or | sTIT z 70T | gTIT #'60T 6 yIiT | TZOT 986 T £'06 186 TSOT € 60TT VA v'v6 | 7ot ELOT 6 510t M saydn|
- T'66 ot ze | zemn vT g0t | €00T T €16 - T'50T 8 gL - T8 34 £68 L'L6 ot L0t T 37 - 00T 8 s'T0T M STTT4SI
- = z sz0T - 6 Lot - 134 ST6 - - 9 TETT - - 6 T'E6 - - T 0ZIT 9t 156 - - L zzot Mm L9SSM
¥'86 €001 1 sv6 | 8T 9 980T | 16 ot vZ6 | v'SOT /0T £1 7601 | 086 8'v6 € L66 T16 8'86 4 £701 S 180T | 786  TTOL 9 (441 M MZyZ6 019-euAg
[ zzor SOt £ 6001 | 601 T ¥'S0T | se0T 33 78| 9Tt 9Tl S vELT | ¥SOT €00l S 786 086 5001 o1 1001 B BTIT | 1€0T 6901 S 5201 m MLz a0
o 696 [4 €56 | vBIl ot 101 | Tvor L 956 - ovIT 1 9911 = o0'zot 1 £20T - 9'66 st LT0T T 6001 = 2'50T v 870t M OvOOMTZIN
- Lot ] v'86 | SLIT z €601 | TZOT [ 06 = 6801 £ S'STT - L6 L 676 = 60T [ £TIT [43 566 = 790t 3 L'E0T M M8z ia
- = T 0'€0T - T 9°'60T - S £'96 - - [7 T'STT - = 8 6°€6 = - 9 6's0T 9 9'50T - - z Tvot M Buny3n 3uym VDN
= - T 6'56 - L 980T - 3 566 - = z 71T - - 4 686 - - I3 0'80T L S'pOT -~ - I S'vOT M 9955M)
Yiez  vetc  ued  v/ne | vzez  uew  v/n@ | vz-ec  ouew  v/na | veez  veec ey v/ng | vecz | vZEC  Aued  v/ng | pzzz ez ued  v/ng | jued /g | bzzz vZTEZ OURM (IBISAO | G0,
BAVIAE BAVIAT vzoz 3Ry IAT yzoz 8AVIAT vzoe SAVIAE BAVIAZ yzoz SAVIAE FAVIAT vzoT SAVIAE AVIAZ vzoz vzoz SAVIAE BAVIAZ V202 | Loog aup
ejoasny Jejjues J0JUO uoiny Ew-—u:_ W |elyua) :mmw__< (21ms10 %5°ET 03 parsnipe y/ng) pPRIA

S|eli] JueuLopad 1edaym

(pa1 21053q padnoid s,eaym ajym ‘pI3IA Juawadeue |\ y3IH £20Z Aq payos s3|qeL :210N) Alewwing 3dueullopad JERA-INN ¢ T 3|qeL

Ausianiun ayels uesdiydiAl #20¢




g abed

v St LS 6'S 8's 0'L LT 8'Y €9 5’9 ot S's v'8 TS 9 0'6 T [ €7 97 as1
[ 6T 9'E LT v'E oY v'8 6T [vk4 L'E v'E 4 S's v'E o€ 'S 'z e 6T 87 n
8'86 10T 66 LSTT 6's0T | €00T 9'€6 S'60T  L'60T £01T L6 6 1'56 1'v6 8'66 ¥'v0T L'y0T 6'66 0'€E0T L'T0T | ueaw
- - s9 026 = 99 8'L6 = L9 T L9 £16 = = €9 68 = - 9 [ 0s 20T = 2 L9 ¥'Z6 ] 9E-BHA6TVA
186 (&4 sz 5'66 TETT v9 1'66 S'68 99 608 8'S0T  L'80T 8y £'L0T 806 €58 [Z] 6.8 916 TL6 65 9°00T 9 16 9'96 €66 99 ¥'s6 ] q
= - [£] (433 = €9 LT0T - €9 9'98 - - 99 8'€0T = o= 59 0'98 - ss €101 sy S'Y0T - - s9 L'96 ¥ asudiauz
€001  t'00T 09 £'€6 Tat 2 7'90T 0'S6 85 €68 €711 TYIT 9 T°S0T Y6 8'88 79 v'88 506 196 8y L7701 L LTt £66 0'z0T ¥9 £'66 [ LSE'VIDW
= - 1€ v'86 - 6€ $'90T = 33 676 - = Ly LLot - = ¥ L2701 = = v9 €86 1 9'60T - = €€ 9'z01 b’ GrTXM §4
766 10T S T'S6 0’811 S§ S€0T | o€0T 6€ 926 0EIl  OTIT 85 8'S0T 9'66 v'96 67 v'L6 9'86 0°€0T 1€ z'sot sS €001 | 9701  ¥'SOT 79 0001 Y epnoeuseg VIDW
5’86 z'zo1 74 186 8'STT €€ o0t | eo0T €5 z'06 ¥'80T  §'80T Ja4 LTI 1’66 T€E6 €5 516 676 8'L6 9z £'S0T ¥9 5'96 L'66 T'€0T 19 z'00T y Yeuor VIDW
= 85 9'€6 & 5 TIIL - [ 8'88 - = /14 LTIT = = 6€ 8'S6 = & 14 S'70T 65 0'66 - = 09 #'00T Yy T0v2dX
- - [ 696 = 9 6701 = 95 668 = = SE 9011 = - [ 9'96 = - €9 8'86 8T v'£0T = - 65 S'00T Y ST0d9
T's6 5'96 65 v'€6 TYIT 9 8's0T | 020T 3 rzot | 9Tt STIT 29 osor | 8TO0T L'96 :14 v'L6 £'88 8'98 (34 9201 9 8'96 €66 €701 85 §°00T ] y6IT4a
v'00T €701 [ 9'96 9YIT 65 1201 S'L6 44 8'S6 9'€0T €701 s9 €901 | t'10T 7'96 13 5'96 v'E6 00T 19 666 € 60T L'66 (44 L5 9°00T Y ERZAEL]
- - 43 €86 o= 09 6'T0T - s 8'06 - - 34 vELT = = 34 0'66 = = 85 £'00T [ 0'T0T - = 95 £°00T o 00SSMY
- = 95 8'V6 - £5 T'50T &3 0§ 016 - = [ £'90T - = oy 8'S6 & = 95 £70T 01 LTIT = SS 8'00T ] $5-59-8THO
yz-te  vrEr  duey v/ng | vz-gz ey v/ng | vz-Ez ey v/ia | vzzz  vree  due v/ng | vtz veEz ey v/ng | vtz vzer  ued v/ng Juey v/ng | veze  veEr  jued  leso | oo
BAVIAE 3AVIAT yZ0T BAVIAT (2414 SAVIATZ vz0z SAVIAE BAVIATZ vzoz SAVIAE BAVIAT (2414 SAVIAE 3AVIATZ vZoz vz0z SAnyIAE BAVIAZ vz0zT paag aun
BJo3snL Je[jues 30JUOIN uoinH weysu| W [e13uay uesay (1misloW %S'ET 01 passnipe v/ng) PidIA

(pa1 a10j2q padnoid 5,3eaym 3ym ‘pI3aIA Juswaseuey Y3iH £20z Aq paHIos s3|qe L :230N) AJEWWNS 3JUBULIONd JEIA-INIAI < T 3|qEL

s|eld] @IuewIodd 1e3YM Alsianiun aiels ueSIydlN 20T




| abed

695 | T'ST |svS | 6ST |04S | 6°€T | £9S | 66T | 985 | 6'€ET | 995 | §8T | 645 | 000C | £9S | £'9T pay €68dD
896 | ¥'ST [ z9s | 66T |09S | OvT | T9S | 9¢c | 865 | SPT | ¥'SS | STC | 89S | OTC | £L95 | ¥'8T paY EvS dD
695 | 0GT |£9S | T6T | 94S | 6€T | ¥LS | 8TC |06S | OPT | #95 | 9°'0C | 9'6S | 8'8T | 9'4LS | 9T Pay sT0dS
045 | T¥T |95 | T8T | 04S | THT | T4S | ST 965 | OFT | 8YvS | T'8T | SPS | €TC [ 995 | €L1 Pay avTXM S4

- - €45 | 6LT | 085 | L'€ET | 8'LS | S0C -- - €99 | €81 -- =" v'LS | 9L1 pay VHZXM S4
995 | £vT | 6%S | S8T | v'4S | T¥T | T4S | ¥0C | 96S | TvT | 8¥S | #¥OC | S99 | T'€C | £L9S | 6'L1 Py SvLsd

-- - 095 | €0¢C | €8S | €EVT | LLS | LOC - -- 675 | 9°0¢ =" - L9S | 061 PaY EvLSd
€/S | OvT | 695 | T'8T | €45 | 8€T | 94G | 9T¢ | 965 | OFT [0LS | TOC | 685 | €0C | 84S | VL1 pay €29 54
065 | 99T | 78S | 66T | S6S | 8%T | 685 | 9TC |9T9 | v'¥T | ¥£S | 90C | T6S | T'CC | T'6S | 98T pay 909 s4
965 | T9T | £8S | 94T | S6S | 9vT | T6S | ¢0C |L09 | v¥T | €95 | L9T | 085 | 8¢C | 685 | S'LT pay 009 s4
865 | T'ST | OvS | 94T | 9GS | L'€ET | €SS | £'6T | S4S | 8€T | T¥S | 8LT | ¥PS | 9TC | T'SS | 89T | =M M ¥8z 4d
195 | 6°€T [ 595 | 9ST | 995 | S€T | #9S | SLT | T6S | T¥T |TvS | TLT | 065 | €LT | 695 | 9'ST | M mtic4aa
695 | ST | 165 | 602 | T9S | SE€T | 8'SS | €0 |08S | €€T |9vS | T'LT | S¥S | 0'SC | 6'SS | 6741 Poy ¥.love4d
¥v'LS | SLT | SSS | 08T | S4S | TVT | €95 | 60C 965 | OPT | 9CS | TLT | LPS | S¢C | T9S | LT Py Y eove4a
€95 | 8°€T | 95 | S6T | TLS | L'E€T |v'LS | v'TC | ¥6S | TVT | LvS | 64T | 985 | 86T | T'LS | TLI Py deovedd
996 | T¥T | 6SS | £4T | T4S | 9€T | S£S | S6T | 685 | 8€T | 0SS | 90C | 685 | ¥'OC | T'LS | T'LT pay ytovz4d
zis|ost |evs | zeT | 895 | €€T | 6GS | 66T |¥'8S | TET | TvS | €8T | 8SS | ¥'EC | T9S | TLT pay 4yyldd
895 | 0ST |8vS | T0C | TG | S€T | T9S | §T¢ | 909 | v'¥T | 8Y¥S | €0C | 095 | 8'%C | 995 | S8 Py 4TET4d
085 | OVT | £SS| 90z | 88S | L¥T | £9G | S¢c |¥09 | 9FT | T9S | ¥'TC | T8S | 6CC | L'LS | L'8T P2y ¥Terdd
085 | 74T | 895 | 94T | 64S | THT | 89S | v'TT | T6S | 6°€T |T'SS | T'8T | 185 | TLT [¥'LS | T'L1 pay 461140
€96 | 6'€T | 565 | 09T | 8SS | ¥'¢T | £9G | ¢8T | €4S | TET |OvS | €91 | 64S | 8LT | ¢9S | ST Pay 471t4d
LS | Lcer | svs | st |sss| 2er | 965 | €61 |95 | T'ET | 6€S | 6'ST | C85 | TLT | 9'SS | T'ST | =M lopessequiy
€8S | ¥9T | 095 | £8T | ¥8S | ¢¥T | LS | ¥'Te | T09 | S¥T | 8YS | 98T |0°LS | S¢C | VLS | T'8T Py o8
995 | 9°€T | 595 | ¥9T | 995 | ¥'E€T | T9S | 94T | 985 | 8'€T | T'SS | €0C | S6S | 09T | 0°LS | 6'ST | =¥m MEUDEIN XXVINHEY
viS | TLT | 1TSS | voT | €4S | T¥T | SSS | STC | S6S | CvT | OPS | 8T | 965 | O'€C | €95 | ¥'81 Py S0P dX3 XXVINHEY
S/S | TVT | 8€S | £TC | TLS | L'ET | 09S | §TT | S6S | L€T | 095 | TTC | €95 | T'WC | 995 | L°81 pay YTEZ dX3 XXVINLEY
€96 | 8¢T | 6€S | S4T | LS| S€T | T9S | 6T | 985 | SET | 09S | 68T | SLS | ¥'IC |95 | L9T Pay SbS XXVINM3Y
€/S | ovT | TsS | TOZ | ¥8S | €¥T | 99S | 90C | 665 | SPT | 0SS | ¥'0C | 995 | OvC | 0°LS | €8T Py 9TS XXVINLEY
TLS | veT | T25 | 68T | 845 | OvT | 085S | 90C | £6S | L'€T | £S5 | #'ST | T'09 | 98T | 64S | ¥'9T Py E1S XXVINL3Y
z6S | €91 |v8s | €81 | 865 | €¥T | 985 | €TC | 665 | 6'ET | LSS | 80C | 06S | 6'CC | L8S | T'8L Py 505 XXVINH3Y
z9s | set |svs | coc|€4S | vyt | 99S | TTe | T6S | v'¥T [ ¥ ¥S | 00T | #'GS | 9'TC | €95 | 641 pay 86 XXVINL3Y
ML BION%| ML 3ISON%| ML ISON%| ML 310W% | ML ISION% | ML ISON% [ ML ISION% | ML ISI0N% | 40190

ejoasny aejlues 204UON uoany weysu| IN [e1U3) uesda)|y llesano paas nd

“2JNISION| 3U213d pue 1YSIa/W 1591 10} AleWLLNG 30UBWIO}Ad UOIIBIOT-RINIA T @|qeL

s|el] 9IuewIoIdd 1e3YM Alisianiun a1eis uesiydiin #20e




g abed

965 | zzr lsss | evT | 965 | £2T | TSS| 09T | €8S | €€T | S¢S | 69T | ¢85 | €ST | 855 | SVI SUUM 0ZTOMOZIN
ocs | syT | T9S | 98T |94S | 6'€ET | £9S | vOT | L6S | €VT | 8YS | 80C | 995 | 8€EC | ¥9S | 08T pay 0TZOoH0ZIW
0sS | 8er | 565 | 94T | 89S | L'€T |95 | T'6T | 84S | OET | T¥S | ¢9T | 08S | T'8T | €95 | 86T pay 960040ZIN
6G6S | T€T | 255 | 6ST | #9S | T'ET | 195 | 98T | 196 | 6TT | TS5 | S9T | LS| OTC | 099 | L'ST | *H4m eI UYM
1/S | ¢€T | 245 | 80c | £4S | L€T | T6S | SCC | 86S | OVT | L9S | 60C | L¥S | 98C | 9LS | T6T Py 3sanguns
ess | Ty¥T | 8YvS | 8vT | 76S | S¢T | 29S| 08T | 64S | OET | 0ES | 8ST | €8S | 6T | 89S | L'V1 AUYM 1ysijuoo
€9 | et | Tss | TSsT|6¥S | 9TT | ¥9S | €8T | ¥4S | 9¢T |¥SsS | ¢6T | TLS | T'ST | T'95 | 0'ST Py HEUM VDI
095 | T'ST |0SS | €Tz |04S | €PT | 29S| L'TC | 68S | OVT | 8¢S | T8T |L€S | vve | LSS | ¥#8T pad Yeuor viow
/S | €/4T | S9S | £ST | £9S | 6°€T | T4S | T'Te |¥8S | 6€T | T'SS | L6T | 685 | 9LT | LS | OLT psy daddild VIOW
69S | SST | TS | 6ST | £4S | 6°€ET | 995 | 66T | 06S | 8€ET | T95 | 06T | 94S | TLT | €LS | ¥ 91 pay epnoelieg VIO
996 | £€T | T9S | £8T | 89S | 8¥T |04S | ¢TIz | 66S | €PT | 0SS | 96T | 095 | 8€C | 895 | 08T pay NITYVIN VIO
(VS | €€T | s€s | 99T |09s | €€T | 0SS | 06T | T'8S | 9C€T | T'€ES | ¥OC | €S | 9°€C | 8VS | T'L1 UM Buluysn auYM viOW
T'/S | gsT | 8¥S | £8T | £4S | 6'ET | T9G | G0C | 86S | OVT | €EVS | T'6T | S¢S | S°'SC | 095 | €8T pay v00EZ VIOW
085 | 0sT |09s | €6T | S8S | T¢T |0£4S | 9CC | T09 | OFT | 095 | ¥'TC | TLS | L'CC | 9LS | S8T pay v00Z VIDW
696 | €vT | £6S | 89T | 995 | 8€T | £9S5 | T0Z | 185 | 9€T | LSS | C0OC |8LS | ¥'LT | 895 | 99T Py LSE VDN
095 | 9ST | 6¥S | 89T | €4S | v'#T |04S | 08T | 699 | OET | SS9 | §0C | 8€S | 9/LC | 695 | 08T SUUM daydny
.S 1 69T |evs | coc | zLs | s€T | 965 | S0 | ¢6S | 6°€ET | LWS | ¥'6T | 9°€S | ¥'SC | 095 | 981 SHUM LISSAN
¥'ss | €esT |9vs | z6T |09 | 6°€ET | £°'SS | 9T¢ |06S | TVPT |OVS | 66T | 89S | €¢C | 695 | T'8T SUUM 99SSAM
%96 | 8€T | 6€S | 82z | 185 | 99T |¥'£4S | 6¢C | 909 | 99T | 9€S | 9T¢ | ¥'0S | O'CE | 8'SS | 6°0¢ SHUM S9SSM
gss | €T | 8€s | ToC|L4s | svT | 29S| 66T | ¥8S | L'€ET | 8¢S | T9T |86V | L9C | 675 | 8L1 2HUM T9SSMA
0SS | osT | 6S | 88T | T9S | 8°€T | €95 | ¥0C | 98S | 9€ET | SSS | ¥v6l | 8YS | ¥'ce | 6'SS | €LT pay 6ZSSVW
96 | zer | 695 | 98T |94S | vl | TLS | 60C | €09 | 8€ET | 8YS | 06T |99S | 6'TC | 0°LS | VLT pey LTSS
0/S | ovT | 965 | ¥oz |06S | TST |££4S | S0C | T09 | T#T |OVS | 69T | €65 | 1°9C | 0'LS | T'8T pay STSSW
89G | £'ST | 8sS | 64T | 945 | €¥T | 095 | £T¢ | 96S | 6€ET | 095 | €0C | 995 | O°EC | 895 | T8I pPad 80SSAMM
G/S | £SsT |09S | £8T | €4S | THT | 995 | 60C | S6S | 6€ET | T95 | €¢CC | €95 | OvC | 0°LS | S8T pay TOSSM
/S | ST |0o9s | €6T | S4S | €¥T | S9S | ¥'T¢ | S6S | THT | €¥S | 68T | 695 | L'¢C | L95 | 08T p3y 00SSAM
LSS | zer | v9s | 66T | v4S | €€T | 89S | ¥'Te | T09 | THT | T'SS | OTC | v'vS | €SC | 995 | €8T pey 06YSM
g8S | ¥'¥T | T'85 | 08T | 0009 | €ST | 08S | £'TZ | ST9 | 6T | 895 | €0C | €65 | 8TC | 685 | T'81 paY TTve sl
0/S | 9vT | s9S5 | 84T | 89S | 6¥%T | €4S | 0T¢ |¥6S | OPT | 095 | T'TC | TPS | 8TC | 895 | 6'LT pay 06£ 45l
6G6S | v'sT | 6566 | 29T | 995 | ¥'€T | 69S | 8T | £LLS | VET | C¥S | 08T | €8S | LBT [ 795 | 6'ST pay 08L 4sl
1/S | 1sT | 595 | 0sT | 995 | s€T | 29S| SZT | T'6G | L'€T | 0G5S | S9T | 98S | LLT | 0LS | 9'ST 3UUM STTT 48!
ML 1SION % ML 1SIO0N % ML 1SION % ML 1SION % ML 1SION % ML 1SION % M1 1SI0N % ML ISION % 10|0)
ejoasny sejiues 30JUOAl uoiny weysuj I [e13U3) ueSa||v TEELYe) paas sun

*2IN1SIO[\ 3US24ad pue 1YSia M 1531 10} AJBWIWINS 3JUBWIOHAd UOIIEIOT-INIAI Z 3|qeL

S|eld] Jduew.ojiad 1eayM >u._mhw>_r_3 9}elsS :mw__._u_s_ ¥¢0¢




6 abed

(A4 [42 60 9'¢ T1T 60 60 €1 TT 80 0'¢ L€ 9¢ Ve 90 60 asi
Ve L'ET TT L8 [ (A 60 6'¢ T 9°€ € 6'TT 6'¢C L6 TT s nd

L9 GS¥T |96S 98T | /LS Q€T | 89S 90C |T6S 6€T |6¥S T6T | €95 6TC | L95 | LT ueaw
85 | TGT | ssS | T€e | 86S | 6%T | ¥8S | T'¢C |09 | 8YT | 695 | €TC | €€S | T'8C | VLS | 66T SUUM OTTY-SMI-6TS-LSVIN6TVA
9'8G | LPT | €95 | €22 | T8S | Q€T |98S | 8TC | £09 | T'¥T | 095 | 9TC | 185 | 8¢C | 185 | L8T pay 9€-8H46TVA
LLS | OVT | €9S | 84T | 9/4S | 8€T | 645 | S6T | 989 | €€T | 965 | 96T | LSS | ¢¢C | TLS | TLT pay £20-E0MYS-HANIT
29S | Z¥T | TS| 19T | 89S | ¥'€T | £L9S | 98T | €8S | €€T | L VS | TOT | ¢8S | L'LT | 995 | L'ST pay 6EVTdX
T'/S | S9T | 6%S | 64T | 24S | OPT | €95 | ¢TT | S6S | €VT | SPS | L0C | LTS | ¥9C | 099 | L'8T Py Tovedx
06S | 8€T | 2SS | €22 |99S | v'#T | T4S | T0C | €8S | €€T | TSS | 00C | ¥'SS | STC | T9S | 641 pay enoN
085S | 8T | 6%S | 88T | 84S | OFT | 695 | 60 | £8S | L'€T | T¥S | L'6T | 995 | L'TC | L9S | L/LT pay zjueld
9/S | TvT | S4S | 86T | €8S | S¥T | 84S | 6CC | €19 | v¥T | 695 | STC | 8859 | 9'TC | ¢85S | ¥'8T pay vS-59-8THO
S/S | 8VT | v4S | ¥OT | T4S | 9€T | 84S | 96T |06S | OVT | SSS | TLT | 665 | €ST | 84S | 6ST psy esudiajug
0SS | ST | 6TS | LT | £9S | ¥'€T | 6'SS | 9T¢ | €8S | L'ET | €€S | 6'ST | 8¢S | 06C | 8VS | C8T UYM METEG 01D-eUAQ
195 | L¥T | 095 | 08T | 945 | OvT | TS | ¥'TC | 86S | OPT | LCS | 8ST | T9S | §¢C | §95 | TL1 UUM Mzyz6 019-euAa
6'G6S | EET | 8%S | ¥0C | 94S | O¥T |04S | ¥'TC | 86S | S¥T | TS | 8ST | C95 | S€C | 199 | 9/T pay €656 049-eUAQ
€95 | 99T | 195 | 94T | 89S | €T | €99 | ¢0C |06S | OVT | CTPS | 09T |65 | T'8T | 695 | €91 pay 0£56 049-euAq
9/S | vt |2vs | €Te | L4S | OVT | T4S | 6TC | £6S | OVT | 995 | TOC | ¥'eS | SvC | ¥99 | 88T pay €556 049-eUAQ
LTS | €€T | 4SS | 96T | 4S5 | THT |¥9S | 9T | T6S | L'E€ET | S¥S | OTC | THS | 6'vC | LGS | €8T pay 2vs6 010-euka
T/S | 8VT | 6vS | 84T | 695 | €€T |09G | TOC | 84S | V€T |9PS | T'OC | 84S | LLT | ¥95 | 891 pay €€56 049-eug
85 | £°GT | €95 | ¢8T | 84S | O¥T |99S | TTC | ¢6S | OVT | v VS | LLT | €LS | ¥'TC | O°LS | SLT pay 26 01D-euAg
L9S | 89T | 89S | 86T | 945 | €¥T | 94S | ¢CC | 865 | €EVT | €95 | 06T | 9°LS | €TC [ €4S | 081 Py 2816 010-euhg
£9S | S9T | 6¥S | 96T | T8S | THT | £9S | OTC | T09 | ¥¥T | T9S | 60C | €4S | 6'TC | TLS | €8T pay ZL16 019-euAg
08S | S€T 1985 | 69T | 665 | L '¥T | 88S | ¥'TC | 809 | OVT | €4S | T6T | L85 | T'€EC | 685 | §'LT pay 1616 019-euiq
Mmm G9oT |z/S | 29T | €45 | 8€T | €45 | 00 | T'6S | €VT | TGS | 98T | 8859 | 84T |9/LS | L9T SUUM 0v00MTZIN
¢6G | zer | 996 | zLT |z8S | 9vT | €4S | 2z | 609 | YT | €66 | 8TC | 99S | T'vC | TLS | C81 pay 68004TZIN
€/S | 6ST |9VS | ¥0oc | £9S | T¥T | 695 | 90C | €6S | L'€T | €95 | T'CC | §SS | €€C | 995 | 981 psy 8S004TZIN

ML 1SION % ML ISI0A % M1 ISION % ML 1SI0IN % ML 1SI0N % ML 1SION % ML 1SI0N % ML 1SION % 10|0)

ejoasny Je[iues 304uo uoiny weysuj IN [esaua) uesa|y TZELYe) paas aun

*24N)SIO] 3U2134 pue 1YSIa 1531 Joj Alewiwng aouUBWIONId UOIEIOT-I}NIA "Z d|qeL

s|eld] uew.o0}iad 1eaym Arisianiun ayeas uesiydiin +20c




04 obed

S9¢ 9691 vt L'SE 8'€CC A oct €'8C |3uUm | sssjumy pay €68d5
S'6¢ S'TLT (474" S'9¢ S'LEC L'E 0°0¢ €8T |3um | sssumy Py EvSdd
S'1€E SCLT 134’ 6'Ce 868 €0 0's 0'S SUYM | SSIlUMY pay ST0dS
S0¢ S eLl (474 g€t S'86 €0 0'S 0'S SHYM | Ssolumy Py aveXm sd
-- — -- -- -- -- -- - 3UYM | paumy pay VHZXM Sd
S'6¢ SCLT eVl T°¢ce 868 L0 0L 00T |®¥um | Pp3umy pay SvLSd
= == -= - -- -- -- - auym | ssajumy pay €vLSd
S'0¢ SCLT [474" 143 S'0€¢C 70 0L 0's SUYM | ssejumy pay €295
6¢ TLT (474" 6'v¢E €'18¢ €0 0's L9 SHUM | ssejumy pay 909 s4
8¢ TLT vt 8'¢ce 8'80¢ S0 0L L9 SUYM | psumy Py 009 54
[43 VLT (474" L0€ 029 €0 0's 0'S SHUM | ssejumy SUYM mv8e4d
S'0¢ SELT EvT 143 99 91 0L €ET | UM | ssalumy SHUM mtLeda
== == VT 'vE - 01T 09 0°0¢ SHYM SS9|uMyY pay Y L0v¢ 44
= -- 1%7A) QTE -— 80 08 00T SHUM paumy pay Y €0ve 4a
-- - T €'TE == L0 09 CCT SHUM Ssajumy pay Y ¢ove 4d
- =" (44" L’S€E - (43 001 L'TE | 3Hum | sselumy pay dyrovedd
T€ VLT 174" 8'T¢ 029 [ 00T L'TT | 3Hum | paumy pay 4vv1dd
S'0¢ SELT evi 6'¢CE 0691 €0 0's 0's SUYM | paumy p3y 41€T40
'8¢ STLT eVl 6'CE 0'90¢ L9 00¢ €'EE | PHum | paumv pay 41etdd
9¢ 0LT 124" 8're €'99¢ €T 0’8 L79T | 3Hum | ssslumy pay y6114d
9'8¢ S0LT (474" 6'CE 0¢cee 8¢ 0LT L9T | 3Wum | paumy pay 471t4d
S°LC S'0LT vt 8'Ee 9’66 €LT 0'8¢ L'T9 | 3HUM | SSslumy SHUM Jopessequuy
6¢ €LT 144" 9'¢ce SVET 0T 0ct €8 SHUM | paumy pay o8
(015 €LT et 6'0¢€ 0'¢9 8¢ 00T €'8C |PHUM | sselumy UUM MEUD|IEIN XXVINMEY
-- — rardh 9'¢€¢ - 0¢ 00T 0°0¢ SHYM paumy pay SObZ dX3 XXVINLBY
- e yrard) T 1€ - €0 0S 09 SHUM paumy pay YTET dXI XXVINMBY
S'0¢ SVLT 124" 6'T¢E 819 80 0’8 00T |®¥um | paumy psy S¥S XXVINM3Y
(019 €LT eVt 9'¢e 0'cel 1T 0L 0'GT |®¥um | paumy Py 91§ XXVINL3Y
S'6¢ SELT 124" eEve 80T LT 00T L9T | 3¥um | Ppaumy Py €IS XXVINM3Y
LT LT vl 6'CE S LTC 80 0's 0'ST | 3¥um | PauMy Py S0S XXVINM3Y
(0}3 €LT (34" 9've 0681 €€ 0O'€T 0°S¢ UUM | sselumy pay 86 XXVINLAY
shep jo # T "uerised sheq | T -uerised sheg | (sayoui) ¥z0t 70t ¥270¢ v20T
pouiad Auniep aieq 1ySisH JaquinN Xapu| ajuapiu]  Ayenss 9193 umy 10]0) paas aun
114 uiesn |ea18ojoisAyd Suliamol4 e|d Suijjed 1y3ig peaH wnilesnj HEW

‘ejep Suiamojy pue 1ySiay jued ‘Suninoads 3sanley-aid ‘SuiSpo| ‘aoueisisay 1ysig pesH wniesny °g 3|qel

s|eld] 92uew.oidd 1eaym Arisianiun azeas uediydin 20c




- - rardh L' CE -- TT 0L 0°ST SHUM paumy 9HYM 0ZTOMOZIN
-- -- 1374 T'6¢ - 6'S 0°LC L'TC |°¥um | Ppaumy P2y 0TZ0YO0ZIN
- - r4rd) L'TE - €0 09 0'S auym | sss|jumy pay 960040CIN
6¢ LT evT 143 €9 ST 0°s¢ 005 | 3Hum | pandluMy | SUUM I1EIS3UM
o€ €LT vl T'0¢ 0vST S'E 00T 0°'GE | ®¥um | sseumy pay i
S'9¢ 9691 vl 9'€t 8°LCT 6'¢ 011 L'SE | BHUM | ssajumy SHUM 3fuoon
6¢ TLT [474" '6¢C 8vvc 80 0's L9T | 3HUM | PendjuMy pay Heum VDN
(013 LT [474" v'rve €LEC o't 0t €E€E | UM | sssumy pay yeuor viow
8¢ TLT eVl [aras 8’51 08 0°0¢ 0'0F [3Hum | sssjumv pay 4addiid VIDW
S'8¢ S'0LT [474" T'€E 87¢8¢ 80 0L L'TT |3¥um | paumy pay epnoelied VOIN
S'eC STLT [474" T'¢e 91 €V 0°0¢ L'TC |3¥um | sssjumy pay NITdYIN VIO
q'ce SV/LT Yard) Q' 0€ - 9°0 09 L'TT 9HYM ssajumy SHYM Suuaysiy suym viow
= e rardh 9'CE - 60 O€T L9 SHUM paumy pay 00€C VIO
S'6¢C SCLT eVl 9'ce 0991 €T 0L €8T |°®WUm | Ppoumy pay v00Z VDW
S'6¢ S'0LT vt '6¢ 0981 7" 06 05T | SHHM | Ssepusy pay LSE VDN
€€ SLT (442 €1€ 079 t'ST | 08C | 0'SS [3wucig| ssoumy | 3uum asyclng
- - VT V' TE = 61 0’8 €'ET | 2Mum | ssaumy | auum L9SSM
- - Il L'7E - €0 0’s L9 UYM | ssejumy aUYM 995SM)
- - [7an 1 €€ - 80 00T €8 AHUYM paumy HYM S9SSV
e — P 7€ = L0 0L 00T aUYM | paumy AUYM T9SSM
- - SYT 2 CE - S0 06 0'S aUYM | pans|umy pay 62SSM
- - 442 8'vE - 81 00T | €8T |um| peumy pay LZSSM
- -- Syl I€ - L0 VWA 00T dUYM | paumy pay STSSWI
- = i’ L'TE - 0€ 0ET | €€C |3um| paumy P2y 80SSM
- - vl 8'ze - ST 00T | O'ST |3wum [ paumy Py TOSSM
- - YT S - 01 0'ST L9 dHYM paumy pay 00SSM)
- - ST S'IE - 7al0) 08 0s 3UYM paumy pay 067SM)
S'0€ STLT vl 4 - S'S 0GT | £9g [owum|[ sseumy | poy TIvZ 31
o€ 1LT vl 7€ - 7T 0'€T 19T 9UYM ssa|umMy pay 06L 451
o€ LT (44" 7'1e - 70 0’8 0's SHUM | paumy Py 08L4sl
S'TE SELT [44" 7'0€ -- 1 0L L79T | P¥um | sseumy SHUM STI1 s
shep jo # T ‘uerised sheq | T ‘uerised sheg | (sayoul) 20T 20T ¥20¢ 20t
pouad Anmep aieq 1y3i1sH JaquinN xapu| auappu]  Aylenss a8 umy 10]0) paas aun
lii4 uteao |eaiSojoisAyd Suuamoly jue|d Suijjeq 1y311g peaH wniiesnd Hew

‘ejep Suliamoly pue ysiay juejd ‘Suinoads 3saniey-aid ‘Suidpo) ‘@dueisisay 1y3sijg peaH wnuesnd ‘€ 3jqeL

s|ell] uew.04iad 1eaym Arisianiun aeis uesiydiin #¢0c




2| ebed

0'¢ 6T 0'80T 0’6 LT asi
90 L€ 9'€e S'LS 6°0v N
O erl 8'CE 091 001 €61 |ueen

- -- vl €'CE - LT 08 c¢ce SHYM paumy SHUM OTTY-SMT-6TS-LSVIN6TVA

- -- r4ra) 1€ - L0 0L 00T 3UYM paumy pay 9€-gH46TVA
- -- YT ]'CE -- €'q 0LT OT¢E HYM SS9|UMY pay €70-E0MYUS-HANIT
¢ €LT (474" ¢'0¢g 5961 S0 0L L9 L I P2y 6EVZdX
¢ VLT eVt 6'T¢E €TeC L0 00T L9 SHUM | paumMy pad TovedX
T€ VL1 eVl vve 8'88¢C S'E 00T 0'SE | 3HuUm | sselumy Py EAON
8¢ €LT Pl 8'€¢ O°€LT L0 08 €8 SHYM | paumy pay aueld
| S'/LC 5691 (474" S'ce S'T6¢C €0 0's L9 SUUM | ssejumy pay vS5-59-8THO
S'0¢ S'TLT vt 6'S€E 0081 80 0's 0'ST [3¥um | Ssajumy pay asdiaiug
(015 €LT eVl 143 €101 €1 0L €8T |3Hum | PpauMy SHUM METEG 019-euAg
6¢ €LT 1474’ L’SE 879 €T 0L €8T | °HUm | ssajumy SHUM Mzyz6 019-euAd

-~ - 144" L'CE - €0 0's L9 SHUM | paumy Py €656 019-euka

- - 124" T've -- S0 0’8 L9 SHYM | paumy pay 0£56 049-euhg

- == 144" L0E -- €0 0's L9 SHUM | paumy pay €556 09-euAg

- —— .V.V.H H m - .VO ON Om SHYM paumy p3y <vs6 O._mv-m=>n_

- _ N.WH H._“m - mo Om Om UYM SSa|umy pay €€S6 9.0-m:>0
6¢ €LT 1474 €€t S'EST L0 0L 00T |°¥um | Paumy pay tey6 019-euka
8¢ 041 (474" T've €'88¢ 80 0L L'TT |3¥Um | sssjumy Py 2816 040-euAg
6¢ €LT T v'Ze | €891 TT 0L 0'GT [3wum | paumy Py 2LT6 019-euka
LT L1 T L'EE | SSTIT 80 0L LTT | 3Wum [ paumy Py 1516 019-euhg
= - 4 T'sE - TTT | 06T | 785 [swucig| ssoumy | auum 0v00MTZIWN

- - 144’ 6'S¢E =" € 001 €€y | Mum | ssajumy pay 68004TZIN

— — Tard) T°'G€ - Q1T 00T €31 9HMUM SSO|UMY pay 8S00UTCIN

sAep jo # T -uerised sAeq | T "uerised sAeg (sayour) 202 202 20t 20¢
pouad AMuniep aleq ySisH JaquinN xapuj ouapnu]  Ajaanss 10199 umy J0j0) pass aur
1114 utesn |ea18ojoisAyd Suzamoly jueld Suijjed 1ySig pesH wnuiesng HEW

‘ejep Suiamol pue ySiay juejd ‘Suninoads 3sansey-aid ‘Suidpo) ‘@dueisisay 1ySi|g pesH wniiesny *g a|qeL

Sjeld] 9duew.ojiad 1eaym A)isionlun 31e1s me_r_u__)_ t20¢




2024 Michigan State University Wheat Performance Trials

Table 4. Milling and baking qualities.

NIR Kernel Adjusted Flour Sodium Cookie
Line Seed Color Protein SKCS Kernel Flour Yield Softness Protein Lactic Acid Carbonate Diameter
(at 12%) Hardness (%) Equivalent (%)| (at 14%) SRC (%) SRC (%) (cm)
AgriMAXX 498 Red 8.0 4.6 71.1 629 6.8 110.9 68.8 20.6
AgriMAXX 505 Red 83 13.9 66.1 58.9 7.2 134.1 79.0 189
AgriMAXX 513 Red 8.1 534 66.8 49.4 7.7 125.6 93.1 17.5
AgriMAXX 516 Red 7.8 8.1 69.6 63.4 6.5 111.6 69.6 20.2
AgriMAXX 545 Red - - - - - - - -
AgriMAXX EXP 2314 Red - - - - - - - -
AgriMAXX EXP 2405 Red - - - - -- - - -
AgriMAXX Mackinaw White 74 -3.4 71.2 63.9 6.5 111.8 70.3 20.1
801 Red 8.1 13.8 68.2 61.6 6.9 119.2 74.0 194
Ambassador White 8.0 -0.7 70.9 61.8 6.6 99.2 68.6 20.5
DF 112R Red 7.6 35 71.5 62.5 6.4 113.5 73.4 20.2
DF 119R Red 8.0 5.0 69.5 60.4 6.8 108.0 72.1 19.9
DF 121 R Red 7.7 8.9 69.3 65.5 6.2 103.8 71.5 20.0
DF131R Red 17 8.0 69.6 64.0 6.4 1104 69.6 19.7
DF 144R Red - - - - - - - -
DF 2401 R Red - - - - -- - - -
DF 2402 R Red - - - - - - - -
DF 2403 R Red - - - - - - - -
DF 2407 R Red - - - - - - - -
DF 271 W White 7.4 -1.6 70.7 63.0 6.2 101.1 69.1 20.2
DF 284 W White - - - - -- - -- -
FS 600 Red - - - - - - - -
FS 606 Red - - - - - - - -
FS 623 Red - - - - - - - -
FS 743 Red - - - - -- - - -
FS 745 Red - - - - -- - - -
FS WX24A Red - - - - - - - -
FS WX24B Red - - - - - - - -
GP 015 Red - -- - - - -- -- --
GP 543 Red - - - - -- - - -
GP 893 Red - - - - - - - -
ISF 1115 White 7.4 17.6 69.0 59.5 6.7 725 72.1 19.8
ISF 780 Red 8.4 10.2 67.3 64.5 6.9 114.9 73.8 19.5
ISF 790 Red 8.3 20.5 68.0 58.5 7.0 125.3 815 19.3
ISF 2411 Red 8.2 6.3 68.3 63.2 6.9 101.1 75.0 19.4
KWS490 Red 7.4 9.4 67.9 61.7 6.0 90.8 72.2 20.2
KWS500 Red - -- - - - - -- -
KWS501 Red - - - - - - - -
KWS508 Red - -- -- - - -- -- -
IKWS525 Red - - - - -- - - -
KWS527 Red - - - - - - - -
KWS529 Red - - - - - - - -
KWS562 White - -- - - - - -- -
KWS565 White - - - - - - - -
KWS566 White - - - -- - - -- --
KWS567 White - - - - - - - -
Jupiter White 7.5 9.8 70.2 58.6 6.6 96.7 70.6 19.5
MCIA .357 Red 8.0 15.1 69.9 58.9 6.5 97.7 67.4 19.8
MCIA 2004 Red 8.2 10.3 703 63.2 7.1 110.5 69.9 20.2
MCIA 23004 Red - - - - - - - -
MCIA White Lightning White -- -- -- - - -- -- --
MCIA MARLIN Red - - - - - - - -
MCIA Barracuda Red 7.3 3.2 70.8 66.4 6.0 96.5 69.6 19.6
MCIA Flipper Red 7.8 10.8 71.8 61.9 6.2 94.3 71.3 19.2
MCIA Jonah Red 7.6 3.6 71.3 64.0 6.6 111.8 69.7 20.1
MCIA Wharf Red 7.8 1.8 68.8 58.6 6.4 94.8 68.5 20.8
Moonlight White 7.8 5.7 70.1 59.8 6.9 102.5 70.6 19.1
Sunburst Red 8.2 40.3 64.8 53.2 7.3 108.9 80.8 18.2
Whitetail White 7.5 2.6 70.6 62.6 6.3 100.3 72.2 19.3
MI20R0096 Red 8.3 16.5 68.5 56.7 7.1 87.9 70.5 19.1
MI20R0210 Red 7.5 0.7 69.7 62.9 6.3 88.6 71.5 19.7
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2024 Michigan State University Wheat Performance Trials

Table 4. Milling and baking qualities.

NIR Kernel Adjusted Flour Sodium Cookie
Line Seed Color Protein SKCS Kernel Flour Yield Softness Protein Lactic Acid Carbonate Diameter
(at 12%) Hardness (%) Equivalent (%)] (at 14%) SRC (%) SRC (%) (cm)
MI20W0120 White - - - - -- - - --
MI21R0058 Red 7.3 3.1 71.2 64.8 6.2 107.6 69.2 20.5
IMI21R0089 Red 8.3 20.8 65.8 51.9 7.0 112.4 74.0 19.2
MI21W0040 White 7.2 14.9 70.3 59.4 6.2 99.4 723 19.6
Dyna-Gro 9151 Red 7.9 134 66.5 59.5 6.9 130.7 79.3 18.7
Dyna-Gro 9172 Red 7.7 6.1 69.4 63.1 6.3 109.1 70.0 20.2
Dyna-Gro 9182 Red 7.9 10.5 68.6 58.5 6.6 100.6 70.1 191
Dyna-Gro 9422 Red 7.4 7.1 69.6 64.8 6.3 102.4 74.9 19.9
Dyna-Gro 9533 Red -- -- - -- - -- -- --
|Dyna-Gro 9542 Red - - - - - - - -
Dyna-Gro 9553 Red -- -- -- -- - -- -- -
Dyna-Gro 9570 Red - - -- -- -- -- -- -
Dyna-Gro 9593 Red -- - -- -- - -- -- --
Dyna-Gro 9242W White 7.8 2.0 69.1 62.8 6.1 96.0 67.5 20.2
Dyna-Gro 9313W White 8.4 4.1 69.8 59.6 7.0 83.9 69.1 19.6
Enterprise Red -- - - - - - -- -
OH18-65-54 Red . - . - - - - =
Frantz Red - = -- - - - - -
Nova Red -- - - -~ - -- -- --
XP2401 Red - - - - - - - -
XP2439 Red = - s = s s - -
16VDH-SRW03-023 Red — o - - — B e i
VA19FHB-36 Red = - = 2 - - = =
VA19MAS7-519-1WS-R110 | White - — - o - - — —
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Table 5. List of varieties entered from each company and their seed treatments.

Company Line Seed Treatment
AgriMAXX Wheat Company AgriMAXX 498 PRIME ST
AgriMAXX Wheat Company AgriMAXX 505 PRIME ST
AgriMAXX Wheat Company AgriMAXX 513 PRIME ST
AgriMAXX Wheat Company AgriMAXX 516 PRIME ST
AgriMAXX Wheat Company AgriMAXX 545 PRIME ST
AgriMAXX Wheat Company AgriMAXX EXP 2314 PRIME ST
AgriMAXX Wheat Company AgriMAXX EXP 2405 PRIME ST
AgriMAXX Wheat Company AgriMAXX Mackinaw PRIME ST

AgriPro GP 015 Vibrance EX + Crusier

AgriPro GP 543 Vibrance EX + Crusier

AgriPro GP 893 Vibrance EX + Crusier
Albert Lea Seed 801 Untreated
DF Seeds DF 2401 R DFender
DF Seeds DF 2402 R DFender
DF Seeds DF 2403 R DFender
DF Seeds DF 2407 R DFender
DF Seeds, LLC Ambassador DFender
DF Seeds, LLC DF 112 R DFender
DF Seeds, LLC DF 119R DFender
DF Seeds, LLC DF 121 R DFender
DF Seeds, LLC DF131R DFender
DF Seeds, LLC DF 144 R DFender
DF Seeds, LLC DF 271 W DFender
DF Seeds, LLC DF 284 W DFender

Dyna-Gro Dyna-Gro 9151 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9172 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9182 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9242W Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9313W Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9422 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9533 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9542 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9553 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9570 Foothold Virock with Awaken ST
Dyna-Gro Dyna-Gro 9593 Foothold Virock with Awaken ST
FS InSPIRE FS 600 Vibrance Extreme & Senator
FS InSPIRE FS 606 Vibrance Extreme & Senator
FS InSPIRE FS 623 Vibrance Extreme & Senator
FS InSPIRE FS 743 Vibrance Extreme & Senator
FS InSPIRE FS 745 Vibrance Extreme & Senator
FS InSPIRE FS WX24A Vibrance Extreme & Senator
FS InSPIRE FS WX24B Vibrance Extreme & Senator

Irrer Seed Farm ISF 1115 Vibrance Extreme "

Irrer Seed Farm ISF 2411 Vibrance Extreme

Irrer Seed Farm ISF 780 Vibrance Extreme
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Table 5. List of varieties entered from each company and their seed treatments.

Company Line Seed Treatment
Irrer Seed Farm ISF 790 Vibrance Extreme
KWS Cereals USA KWS490 Cruisermaxx/ Vibrance
KWS Cereals USA KWS500 Cruisermaxx/ Vibrance
KWS Cereals USA KWS501 Cruisermaxx/ Vibrance
KWS Cereals USA KWS508 Cruisermaxx/ Vibrance
KWS Cereals USA KWS525 Cruisermaxx/ Vibrance
KWS Cereals USA KWS527 Cruisermaxx/ Vibrance
KWS Cereals USA KWS529 Cruisermaxx/ Vibrance
KWS Cereals USA KWS562 Cruisermaxx/ Vibrance
KWS Cereals USA KWS565 Cruisermaxx/ Vibrance
KWS Cereals USA KWS566 Cruisermaxx/ Vibrance
KWS Cereals USA KWS567 Cruisermaxx/ Vibrance
MCIA Jupiter VIBRANCE EXTREME
MCIA MCIA .357 VIBRANCE EXTREME
MCIA MCIA 2004 VIBRANCE EXTREME
MCIA MCIA 23004 VIBRANCE EXTREME
MCIA MCIA Barracuda VIBRANCE EXTREME
MCIA MCIA Flipper VIBRANCE EXTREME
MCIA MCIA Jonah VIBRANCE EXTREME
MCIA MCIA MARLIN VIBRANCE EXTREME
MCIA MCIA Wharf VIBRANCE EXTREME
MCIA MCIA White Lightning VIBRANCE EXTREME
MCIA Moonlight VIBRANCE EXTREME
MCIA Sunburst VIBRANCE EXTREME
MCIA Whitetail VIBRANCE EXTREME
MsuU MI20R0096 Cruisermaxx Vibrance Cereals
MSU MI20R0210 Cruisermaxx Vibrance Cereals
MsuU MI20W0120 Cruisermaxx Vibrance Cereals
MSU MI21R0058 Cruisermaxx Vibrance Cereals
MSuU MI21R0089 Cruisermaxx Vibrance Cereals
MSU MI21W0040 Cruisermaxx Vibrance Cereals
Ohio Seed Improvement Assn Enterprise CeresUS ST IM G8
Ohio Seed Improvement Assn OH18-65-54 CeresUS ST IM G8
Synergy Ag Frantz Athena-V TBZ IM
Synergy Ag Nova Athena-V TBZ IM
Synergy Ag XP2401 Cruiser Maxx Vibrance Cereals
Synergy Ag XP2439 Cruiser Maxx Vibrance Cereals
Virginia Tech 16VDH-SRW03-023 Foothold
Virginia Tech VA19FHB-36 Foothold
Virginia Tech VA19MAS7-519-1WS-R110 Foothold
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Organizations Participating in the

2024 Michigan State University Wheat Performance Trials

AgriMAXX Wheat Company
7167 Highbanks Road
Mascoutah, IL 62258
Phone: 855-629-9432

Albert Lea Seed

1414 W. Main

PO Box 127

Albert Lea, MN 56007
Phone: 800-352-5247

D.F. Seeds, Inc.

P.O. Box 159

905 S. Jackson St.
Dansville, M| 48819
Phone: 517-623-6161

Dyna-Gro Seed

4648 S Garfield Rd
Auburn, Ml 48611
Phone: 989-662-0000

GROWMARK, Inc
1701 Towanda Ave
Bloomington, IL 61701
Phone: 815-383-4395

Grow Pro Genetics
375 N Old US Route 66
Hamel, IL 62046
Phone: 618-633-2017

Irrer Seed Farm

9621 Dexter Trail
Fowler, Ml 48835
Phone: 517-719-5710

KWS Cereals

4101 Colleen Drive
Champaign, IL 61822
Phone: 330-439-3341

Michigan Crop Improvement
Association

2905 Jolly Road

Okemos, M| 48864

Phone: 517-332-3546

Ohio Seed Improvement Assn

11491 Foundation Rd, PO Box 3

Croton, OH 43013
Phone: 614-889-1136

Synergy Ag

6150 N. Co Rd. 33
Tiffin, OH 44883
Phone: 419-355-6708

Virginia Tech

1008 Old Mill Rd
Blacksburg, VA 24060
Phone: 505-412-2738
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