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2015 Kansas Summer Annual Forage Hay
and Silage Variety Trial

J. Holman, J. Lingenfelser, A. Obour, A. Esser, J. Moyer, G. Cramer,
T. Roberts, and S. Maxwell

Summary

In 2015 summer annual forage variety trials were conducted across Kansas near Garden
City, Hays, Hutchinson, Mound Valley, and Scandia. All sites evaluated hay and silage
entries, except Hutchinson, which only evaluated hay entries. Companies were able to
enter varieties into any possible combinations of research sites, so not all sites had all
varieties. Across the sites, a total of 30 hay varieties and 22 silage varieties were evaluated.

Introduction

In 2014 there was a total of 34,455,000 acres of hay and haylage harvested in the United
States for a total of 95,372,000 dry matter tons of production. Yields averaged 2.77 tons
of dry matter per acre. Of this total, about 13,580,000 acres were alfalfa, which averaged
3.76 dry matter tons per acre, and all other crops averaged 2.13 dry matter tons/a.

In Kansas, there were 2,420,000 acres of hay and haylage harvested, with an average
yield of 2.24 dry matter tons per acre in 2014. Of this total, 650,000 acres were alfalfa
with an average yield of 3.72 dry matter tons per acre, and 1,770,000 acres were crops
other than alfalfa, with an average yield of 1.69 dry matter tons/a. Kansas was ranked
6th in the United States for hay and haylage production, which largely supports the
state dairy (ranked 19th in the U.S. and valued at $482,765,000), and cattle (feed-

lot, background, and cow/calf) industries (ranked second in the U.S. and valued at
$10,153,087,000). Dairy and beef cattle represented 58% of the total agriculture prod-
uct of Kansas in 2014. Hay and grain commodities that support these two industries are
critical for the state.

Study Objectives

The objectives of the Kansas Summer Annual Forage Variety Trial are to evaluate the
performance of released and experimental varieties, determine where these varieties are
best adapted, and increase the visibility of summer annual forages in Kansas. Breeders,
marketers, and producers use data collected from the trials to make informed variety
selections. The Summer Annual Forage Variety Trial is planted at locations across
Kansas based on the interest of those entering varieties into the test.

Procedures

The Summer Annual Forage Variety Trial was conducted near Garden City, Hays,
Hutchinson, Mound Valley, and Scandia. All of the sites evaluated hay and silage
entries, except Hutchinson, which only evaluated hay entries. Companies were able
to enter varieties into any possible combinations of research sites, so not all sites had
all varieties. In the hay test, there were 13 entries at Garden City, 25 at Hays, 19 at
Hutchinson, 15 at Mound Valley, and 16 at Scandia. In the silage test, there were 21
entries at Garden City, 17 at Hays, 10 at Hutchinson, 8 at Mound Valley, and 10 at



FORAGE REPORT 2015

Scandia. Across the sites, a total of 30 hay varieties and 22 silage varieties were evaluated

(Tables 1 and 2).

Management guidelines were provided to cooperators; however, previous growing expe-
rience influenced final management decisions. All trials were planted in small research
plots (approximately 225 ft*) with three replications. Cultural practices (Table 3),
growing season temperature, and precipitation (Figures 1-5) are provided for each site.
Emergence date was determined when plant stand was visibly apparent. Stand vigor and
percent stand establishment were determined two weeks after planting using a visual
assessment. Stand vigor was rated on a scale of 1 through 10, with 10 being the most
vigorous and percent stand establishment was rated on a scale of 0 through 100. Lodg-
ing was determined by visual assessment. Days to heading and days to soft dough were
determined when 50% of stand reached maturity. All hay entries were harvested when
the ecarliest variety reached heading. Silage entries were harvested when they reached
soft dough. Late maturing silage varieties and photoperiod sensitive varicties (PPS)

were harvested at the last silage harvest. Results are listed alphabetically by seed supplier.
Forage samples were dried, ground, and analyzed for nutrient contents using NIR (near
infrared reflectance) by SDK Laboratories in Hutchinson, KS.

2015 Growing Conditions

Temperature and precipitation (Figures 1-5) for each site is shown. Thick black lines

on the temperature graphs represent long-term average high and low temperatures (°F)
for the location. The upper thin line represents actual daily high temperatures, and the
lower thin line represents actual daily low temperatures. On the precipitation graph, the
line labeled “normal” represents long-term average precipitation (1981-2010), and the
line labeled “2015” represents actual precipitation.

In general, the 2015 growing season saw favorable moisture conditions throughout,
although conditions were drier than normal at Hays. The Hutchinson site had poor
establishment due to herbicide carryover.

Results and Discussion

Since all entries were not evaluated across all sites, data was analyzed by location. All
locations had a control entry of Rox Orange (Waconia) and Sumac for the hay test, and
a control entry of Kansas Orange for the silage test.

Hay Test

At Garden City all entries were in the top LSD (Least Significant Difference at

P < 0.05) group in the first cutting, except AS6401 and AS9302 (Table 4). In the
second cutting more separation occurred between entries, and AS6201, AS6501, and
AS9301 were in the highest yielding LSD group. Crude protein averaged 10.4% and
TDN (Total Digestible Nutrients) was 50.5%.

There was only one hay cutting at Hays due to dry conditions. In the forage sorghum
test Rox Orange, Sumac, Canex, and Canex BMR 210 were in the top LSD group, and
in the sorghum sudan test AS5201 was the highest yielding entry (Table 5). Forage
sorghum crude protein averaged 10.11% and TDN was 52.75%, sorghum sudan crude
protein averaged 10.1% and TDN was 52.9%.
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At Hutchinson, the first harvest was later than normal so there was only one hay
cutting, Averaged across forage sorghum and sorghum sudan there were no significant
differences in yield among the varieties (Table 6). Due to cutting later than normal,
forage quality was lower, crude protein averaged 9.2%, and TDN was 60.0%.

At Mound Valley, AS5201, AS6201, AS9301, AS9302, Sweet Sioux WMR, Sweet
Sioux BMR, B-52, 747, Wondergreen, and Sweet Six BMR were in the top LSD group
(Table 7). The first cutting averaged 2722 Ib/a, the second cutting averaged 2229 Ib/a,

and the third cutting averaged 2111 Ib/a. Crude protein from the first cutting averaged
14.3% and TDN was 55.1%.

At Scandia, all entries were in the top LSD group, except AS6401, Canex BMR 600,
and Rox Orange (Table 8). Crude protein averaged 10.6% and TDN was 54.1%.

Silage Test

At Garden City, AF8301, EJ7281, and SPX27614 were in the top LSD group for silage
(Table 9). Crude protein averaged 8.0%, total starch was 9.4%, milk was 1884 (Ib/ton),
and IVTDMD (in vitro true dry matter digestibility) at 48 h was 71.4%.

At Hays, DS7853, EJ7281, Canex BMR525, and Canex BMR600 were in the top LSD
group for silage (Table 10). Crude protein averaged 6.8%, total starch was 10.1%, milk
was 1962 (Ib/ton), and IVTDMD at 48 h was 73.9%.

At Mound Valley, AF7401 and AF8301 were in the top LSD group for silage (Table
11). Crude protein averaged 8.9%, total starch was 7.2%, milk was 1804 (Ib/ton), and
IVTDMD at 48 h was 68.3%.

At Scandia, AF7201, AF7401, and Silo Pro BMR were in the top LSD group for silage
(Table 12). Crude protein averaged 8.0%, total starch was 9.6%, milk was 2092 (Ib/
ton), and IVTDMD at 48 h was 74.4%.

Recommendation

Inestimable differences in soil type, weather, and environmental conditions play a part
in increasing experimental error; therefore, one should use more than one year of data
to make an informed variety selection decision.

Acknowledgments

This work was funded in part by the Kansas Agricultural Experiment Station and seed
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Table 1.2015 Hay test entries

Male  Dry

No. Company Entry FS* SS S BMR Dwarf sterile stalk  PS  Maturity**
1 Alta Seeds AS5201 N Y N N N N Y N M
2 Alta Seeds AS6201 N Y N Y N N N N ME
3 Alta Seeds AS6401 N Y N Y N N N N MF
4 Alta Seeds AS6402 N Y N Y Y N N N F
b} Alta Seeds AS6501 N Y N Y N N N Y F
6 Alta Seeds AS9301 N N Y Y N N Y N M
7 Alta Seeds AS9302 N N Y Y Y N Y N M
8 Browning Seed 747 N Y N N N N N N M
9 Browning Seed B-52 N Y N N N N N Y F
10 Browning Seed Sweet Sioux BMR N Y N Y N N N N M
11 Browning Seed Sweet Sioux WMR N Y N N N N Y N M
12 Browning Seed Wondergreen N Y N N N N N N ME
13 CERES, Inc. CB7290 N Y N N N N N Y F
14  CERES, Inc. F2P134 N Y N N N N N Y F
15  Gayland Ward Seed GW 2120 Y N N N N Y N N M
16  Gayland Ward Seed GW 400 BMR Y N N Y N Y N N ME
17 Gayland Ward Seed Nutra King BMR6 N Y N Y N N N N ME
18  Gayland Ward Seed  Super Sugar N Y N N N N N N E
19  Gayland Ward Seed  Super Sugar (DM) N Y N N N N N N L
20  Gayland Ward Seed ~ Sweet Forever BMR N Y N Y N N N Y L
21 Gayland Ward Seed  Sweet Six BMR N Y N Y N N Y N E
22 KSU Kansas Orange Y N N N N N N N M
23 KSU Sumac Y N N N N N N N M
24 Sharp Brothers Canex Y N N N N N N N ME
25 Sharp Brothers Canex BMR 208 Y N N Y N N N N M
26 Sharp Brothers Canex BMR 210 Y N N Y N N N N M
27 Sharp Brothers Canex BMR 600 Y N N Y N N N N ML
28  Sharp Brothers Grazex BMR 301 N Y N Y N N N N M
29 Sharp Brothers Grazex BMR 715 N Y N Y N N N N M
30  Sharp Brothers Grazex BMR 801 N Y N Y N N N N M

*Abbreviations: Forage Sorghum (FS), Sorghum Sudan (SS), Sorghum (S), Brown Mid-Rib (BMR), and Photoperiod Sensitive (PS).
** Maturity Groups: Early (E), Medium Early (ME), Medium (M), Medium Late (ML), Late (L), and Full (F).
Hybrid information was provided by seed companies.



FORAGE REPORT 2015

Table 2. 2015 Silage test entries

Male  Dry

No. Company Entry FS* SS  BMR Dwarf sterile stalk PSS  Maturity™
1 Alta Seeds AF7101 Y N Y N N Y N E
2 Alta Seeds AF7102 Y N Y Y N N N E
3 Alta Seeds AF7201 Y N Y N N Y N ME
4 Alta Seeds AF7202 Y N Y Y N N N ME
b} Alta Seeds AF7301 Y N Y N Y N N M
6 Alta Seeds AF7401 Y N Y Y N N N F
7 Alta Seeds AF8301 Y N N N N N N M
8 Browning Seed Avenger Y N N N N N N MF
9 CERES, Inc. EJ7281 Y N N N N N N L
10 CERES, Inc. DS7853 N Y N N N N Y F
11 Chromatin, Inc. SPX28414 Y N N N N N Y F
12 Chromatin, Inc. SP3903BD Y N Y N N N N MF
13 Chromatin, Inc. SPX27614 Y N N N N N Y F
14  Gayland Ward Seed ~ Sweet Forever BMR N Y Y N N N Y L
15  Gayland Ward Seed ~ Silo Pro BMR Y N Y Y N N N M
16  Gayland Ward Seed GW 600 BMR Y N Y N N Y N M
17  KSU Rox Orange Y N N N N N N M
18  Sharp Brothers Canex BMR 210 Y N Y N N N N M
19 Sharp Brothers Canex BMR 525 Y N Y Y N N N ML
20 Sharp Brothers Canex BMR 600 Y N Y N N N N ML
21 Sharp Brothers Canex BMR 555 Y N Y Y N N N ML
22 Sharp Brothers Canex BMR 550 Y N Y Y N N N ML

*Abbreviations: Forage Sorghum (FS), Sorghum Sudan (SS), Brown Mid-Rib (BMR), and Photoperiod Sensitive (PS).

** Maturity Groups: Early (E), Medium Early (ME), Medium (M), Medium Late (ML), Late (L), and Full (F).
Hybrid information was provided by seed companies.
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Table 3. Irrigation, planting, harvesting, and fertilizing details for hay and silage variety tests near Garden City, Hays,
Hutchinson, Mound Valley, and Scandia, KS, in 2015

Ist 2nd 3rd
Planting  harvest ~ harvest  harvest Harvest Fertilizer
Location Irrigation date date date date Seeding rate area N/a  P,0O./a
in. e Ib---mmmr

Hay Test

Garden City 10.03 16-Jun 17-Aug  26-Oct * 15 (Ib/a) 90 160 0

Hays - 11-Jun 10-Aug - - 15 (Ib/a) 90 50 30

Hutchinson - 14-Jul 27-Oct - - 20 (Ib/a) 42 50 0

Mound Valley - 5-Jun 26-Jul 27-Aug  16-Oct 20 (Ib/a) 80 150 60

Scandia - 24-Jun 1-Sep - - 20 (Ib/a) 60 50 0
Silage Test

Garden City 10.03 17-Jun X - - 60,000 (seeds/a) 202.5 160 0

Hays - 11-Jun - - - 50,000 (seeds/a) 12.5 50 30

Hutchinson*** - - - - - - - - -

Mound Valley - 5-Jun - - - 100,000 (seeds/a) 100 150 60

Scandia - 25-Jun - - - 92,400 (seeds/a) 12.5 50 0

*Based on growing conditions and plant regrowth, some sites were cut more than others.
**Silage entries harvested at soft dough or end of season for varieties that did not reach soft dough.
“*Hutchinson did not have a silage test.
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Table 4. Hay performance test near Garden City

Brand Name Yield 1 Yield2  Totalyield Height
——————————————— Ib DM/a ---eeeeee e in.
Sorghum sudan
Alta Seeds AS5201 9,167 2,334 11,501 108
Alta Seeds AS6201 8,537 3,822 12,359 114
Alta Seeds AS6401 6,986 3,189 10,175 101
Alta Seeds AS6402 8,489 2,955 11,444 92
Alta Seeds AS6501 8,046 3,193 11,239 123
Alta Seeds AS9301 8,431 3,573 12,004 105
Alta Seeds AS9302 7,746 2,104 9,850 93
CERES, Inc. CB7290 9,417 1,574 10,991 117
CERES, Inc. F2P134 9,422 1,482 10,904 120
Gayland Ward Seed ~ Sweet Forever BMR 9,289 1,317 10,606 122
Gayland Ward Seed ~ Sweet Six BMR 9,293 2,001 11,294 118
Forage sorghum
KSU Rox Orange 8,455 1,607 10,063 93
KSU Sumac 8,550 1,575 10,125 100
Average 8,602 2,363 10,966 108
LSD (0.05) 1,204 629
continued

Plant date: 6/16/2015

*Days to harvest: Yield 1 = *65; Yield 2 = 70



Table 4. Hay performance test near Garden City, continued

Forage quality
IVIDMD NDFD Protein
Brand Name ADF  aNDF @48 Lignin @48 NDFn NEG NEL NEM NFC crude RFQ TDN
Sorghum sudan
Alta Seeds AS5201 4239 6229 69.23 431 5233 5793 020 0.50 0.53 18.58 8.89  83.84 50.19
Alta Seeds AS6201 39.30  59.11 73.97 355 5853 5497 023 053 056 1776 11.17 97.46 52.50
Alta Seeds AS6401 40.66  59.84 75.20 333 5860 5565 022 0.52 055 1631 11.64 9242 51.59
Alta Seeds AS6402 39.87  60.37 76.50 286 60.78 56.14 0.23 0.53 056 1542 1219 96.01 5235
Alta Seeds AS6501 39.81 59.27 77.40 283 6260 55.12 024 053 056 1640 1141 97.54 5281
Alta Seeds AS9301 40.55  59.92 72.20 371 5640 5573 022 0.52 0.55 18.05 1047 9241 51.61
Alta Seeds AS9302 40.92 5995 75.48 3.05 59.65 5576 023 0.53 056 17.16 11.05 9393 52.19
CERES, Inc. CB7290 41.60 6252 71.30 329 5473 5815 0.14 037 039 1648 9.65 84.74 3695
CERES, Inc. F2P134 4344  64.22 69.27 405 5233 5973 017 048 050 1581 898 7597 47.85
Gayland Ward Seed ~ Sweet Forever BMR ~ 41.01  63.93 74.30 324 5853 5945 021 051 053 1442 10.18 88.12 50.40
Gayland Ward Seed ~ Sweet Six BMR 41.69  60.73 72.07 386 5540 5648 023 053 056 1958 951 91.04 5217
Forage sorghum
KSU Rox Orange 3847  58.63 75.13 265 5918 5452 025 054 058 2007 10.94 102.90 53.84
KSU Sumac 4124  60.56 72.27 3.62 5553 5632 023 0.53 056 20.62 8.8l 92.44 52.50
Average 40.84  60.87 73.41 341 5728 56,61 022 0.51 0.54 1744 1038 9145 50.54

LSD (0.05)

SlOZ2 LHdOd3yd 39Vvd0O 4



Table 5. Hay performance test near Hays

FORAGE REPORT 2015

Brand Name Yield Height
Ib DM/a in.
Forage sorghum

Gayland Ward Seed GW 2120 6,384 69
Gayland Ward Seed GW 400 BMR 6,745 76
KSU Rox Orange 7,091 75
KSU Sumac 8,533 70
Sharp Bros Canex 7,529 76
Sharp Bros Canex BMR 208 5,780 79
Sharp Bros Canex BMR 210 6,864 78
Sharp Bros Canex BMR 600 6,573 67
Average 6,937 74

LSD (0.05) 1,705 5

Sorghum sudan

Alta Seeds AS5201 9,368 81
Alta Seeds AS6201 6,962 82
Alta Seeds AS6401 7,137 82
Alta Seeds AS6402 7,316 66
Alta Seeds AS6501 6,653 86
Alta Seeds AS9301 7,643 73
Alta Seeds AS9302 7,464 64
CERES, Inc. CB7290 6,882 83
CERES, Inc. F2P134 6,755 80
Sharp Bros Grazex BMR 301 7,353 80
Sharp Bros Grazex BMR 715 6,827 88
Sharp Bros Grazex BMR 801 7,197 90
Gayland Ward Seed Sweet Forever BMR 7,227 80
Gayland Ward Seed Sweet Six BMR 7,870 81
Gayland Ward Seed Nutra King BMR6 7,298 80
Gayland Ward Seed Super Sugar 8,144 83
Gayland Ward Seed Sugar Sugar (DM) 8,001 88
Average 7,418 80

LSD (0.05) 1,192 9

continued

Plant Date: 6/11/2015

*Days to harvest: *57



O Table5. Hay performance test near Hays, continued

Forage quality
IVITDMD NDEFD Protein

Brand Name ADF aNDF @48 Lignin @48 NDFn NEG NEL NEM NFC crude RFQ TDN

Forage sorghum
Gayland Ward Seed GW 2120 39.02  60.66 72.65 291 5690  56.41 0.22 0.52 055 1728 10.19 95.04 51.84
Gayland Ward Seed GW 400 BMR 40.42  60.81 75.17 3.01 6023  56.55 0.23 0.53 056 16.03 10.81 94.62 52.19
KSU Rox Orange 40.42 61.18 73.65 3.19 59.35 5690 024 054 057 1926 9.1 95.38 53.03
KSU Sumac 39.46 61.08 76.00 224 6087 56.81 0.25 054 057 18.03 998 99.56 53.62
Sharp Bros Canex 4091 62.04 74.03 2.71 58.63  57.69 023 0.53 056 1829 9.03 9231 5233
Sharp Bros Canex BMR 208 39.55 61.51 77.07 2.19 6090 57.21 024 054 057 1645 1094 9936 53.13
Sharp Bros Canex BMR 210 3947 6221  76.60 223 6075 5785 024 053 056 1654 1045 9778 52.73
Sharp Bros Canex BMR 600 39.85 6149 78.27 227 6343 57.18 024 054 057 15,60 1042 9829 53.12
Average 39.89 6137 7543 259 6013 5708 024 053 056 17.18 10.11 9654 5275

LSD (0.05)

Sorghum sudan
Alta Seeds AS5201 40.59 62.44 71.07 321 55.87 58.07 0.22 0.52 055 17.74 9.31 9126 51.63
Alta Seeds AS6201 39.58 60.12 76.10 229 6253 5591 0.25 054 058 1939 866 98.12 53.87
Alta Seeds AS6401 41.17 61.18  77.90 243 6450 56.89 024 053 056 1569 10.09 9546 52.86
Alta Seeds AS6402 39.62 61.50 77.10 2.48 61.60 57.19 025 054 057 1632 11.02 100.24 53.39
Alta Seeds AS6501 41.81 61.44 77.25 263 6385 57.13 022 0.52 055 1496 10.02 91.13 51.87
Alta Seeds AS9301 38.50 59.30 75.00 240  60.20  55.15 0.25 054 058 1920 9.81 101.05 53.78
Alta Seeds AS9302 38.61 6135  75.85 256 6130 57.06 026 055 058 1680 1123 104.74 54.29
CERES, Inc. CB7290 41.87 6245 75.05 277 61.80 58.07 0.22 0.52 055 15.69 9.61 90.44 51.82
CERES, Inc. F2P134 39.30  60.31  75.50 252 6047 56.09 024 054 057 18.05 1024 99.54 53.30
Sharp Bros Grazex BMR 301 39.17  60.71 75.73 256 6120 5646 024 054 057 17.02 10.81 100.44 53.37
Sharp Bros Grazex BMR 715 39.74 61.56 74.97 242 5947  57.25 024 053 056 17.31 9.93 96.73 52.77
Sharp Bros Grazex BMR 801 39.35 6149 75.03 2.31 59.37 S57.19  0.23 0.53 056 16.83 1041 97.10 52.63
Gayland Ward Seed  Sweet Forever BMR 3891 60.58  77.33 235 6237 5634 025 054 057 1629 11.06 101.34 53.51
Gayland Ward Seed ~ Sweet Six BMR 39.86 61.14  75.10 285 6127 5686 025 054 058 18.17 9.63 98.86 53.74
Gayland Ward Seed Nutra King BMR6 40.57 6234  76.10 248 6203 5797 024 053 057 1689 947 9551 5294
Gayland Ward Seed  Super Sugar 4298 6287  73.67 332 5950 5847 021 051 054 1538 9.67 8528 50.76
Gayland Ward Seed  Sugar Sugar (DM) 38.73  60.55 74.43 2.18 5937 5631 024 054 057 1844 1026 9944 5334
Average 40.02  61.25 75.48 257 6098 5697 024 053 0.57 17.07 10.07 96.86 52.93

LSD (0.05)
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Table 6. Hay performance test near Hutchinson

FORAGE REPORT 2015

Brand Name Yield
Ib DM/a
Forage sorghum
KSU Rox Orange 10,968
KSU Sumac 12,016
Sharp Bros Canex 13,835
Sharp Bros Canex BMR 208 12,821
Sharp Bros Canex BMR 210 14,257
Sharp Bros Canex BMR 600 13,451
Sorghum sudan

Alta Seeds AS5201 12,007
Alta Seeds AS6201 12,504
Alta Seeds AS6401 10,711
Alta Seeds AS6402 11,584
Alta Seeds AS6501 12,287
Alta Seeds AS9301 10,744
Alta Seeds AS9302 12,226
Gayland Ward Seed Super Sugar 12,149
Gayland Ward Seed Super Sugar (DM) 14,433
Gayland Ward Seed Sweet Six BMR 12,232
Sharp Brothers Grazex BMR 301 11,551
Sharp Brothers Grazex BMR 715 11,857
Sharp Brothers Grazex BMR 801 13,092

Average 12,354

LSD (0.05) 4,363

continued

Plant Date: 7/14/2015

*Days to harvest: *105

n
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Table 6. Hay performance test near Hutchinson, continued

Forage quality
IVITDMD NDFD Protein

Brand Name ADF aNDF @48 Lignin @48 NDFn NEG NEL NEM NFC cude RFQ TDN

Forage sorghum
KSU Rox Orange 3242  51.56 76.33 1.33 59.27  47.95 0.37 0.64 0.69 3434 784 13125 6253
KSU Sumac 32.88  52.85 77.83 1.48 59.30  49.15 0.34 0.62 0.67  30.00 9.36 129.70  60.69
Sharp Bros Canex 3419  53.68 76.60 1.51 5947 4993 033 0.61 066 30.60 814 121.41 60.20
Sharp Bros Canex BMR 208 33.89 54.29 77.37 1.24 60.63 5049  0.35 0.63 0.67 31.08 7.90 12532 61.18
Sharp Bros Canex BMR 210 3220  54.21 78.37 0.99 60.20 5042 036 0.63 0.68 30.94 8.89 13372 61.84
Sharp Bros Canex BMR 600 3337 54.62 79.27 1.30 62.13 5080 035 063 068 2929 9.14 13337 6l.44

Sorghum sudan
Alta Seeds AS5201 3558  55.85 73.13 1.50 54.83 51.94  0.33 0.61 0.66 29.77 875 12229 59.74
Alta Seeds AS6201 33.66  54.27 7543 1.89 5743 5047 033 061 065 2883 948 12577 59.61
Alta Seeds AS6401 33.92 55.24 76.70 1.53 60.60 51.38 0.32 0.61 0.65 2542 11.06 12920 59.42
Alta Seeds AS6402 3444  55.93 77.10 1.83 59.80  52.02 0.34 0.62 0.66 2747 9.84 129.39  60.28
Alta Seeds AS6501 32.62 53.94 77.70 1.62 60.37 50.16 0.33 0.61 0.66 26.84 11.10 132.64 60.08
Alta Seeds AS9301 3418  54.85 74.87 1.73 5813 51.01 032 061 065 2842 929 12423 5941
Alta Seeds AS9302 3583 58.13 73.33 2.33 5637 5406 030 059 063 2539 9.09 11579 57.69
Gayland Ward Seed  Super Sugar 3389 54.57 74.53 1.34 5693 5075 032 061 065 2885 891 122.71 59.35
Gayland Ward Seed ~ Super Sugar (DM)  34.04  55.10 74.43 175 5650 5124 033 061 066 30.14 857 12370 60.01
Gayland Ward Seed ~ Sweet Six BMR 34.09  54.87 74.07 2.12 56.03 51.03 0.31 0.60 0.64 2877 895 119.45 58.57
Sharp Brothers Grazex BMR 301 32.41 53.65 75.50 0.72 56.33 4990 034 0.62 0.67 30.09 10.02 131.92 60.69
Sharp Brothers GrazexBMR 715 3333 5524 75.63 1.69 5740 5137 033 061 065 2938 855 12246 59.60
Sharp Brothers Grazex BMR 801  33.16  56.73 73.90 1.66 5487 5276 031 060 064 28.00 9.10 119.17 58.63
Average 33.69 5471 75.90 1.56 5824  50.88 0.33 0.61 0.66 29.14 9.16 125.97  60.05

LSD (0.05)
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Table 7. Hay performance test near Mound Valley

Brand Name Yield 1 Yield 2 Yield 3 Total Rust*
Ib DM/a 0-10
Sorghum sudan
Alta Seeds AS5201 3,388 2,815 3,469 9,672 1.3
Alta Seeds AS6201 3,038 2,124 1,952 7,114 2.3
Alta Seeds AS6401 2,321 1,993 3,273 7,587 3.0
Alta Seeds AS6402 2,478 1,856 1,965 6,299 1.7
Alta Seeds AS6501 2,333 2,104 1,109 5,546 4.7
Alta Seeds AS9301 2,915 2,544 2,456 7915 2.0
Alta Seeds AS9302 3,115 2,288 3,520 8,923 2.0
Browning Seed Sweet Sioux WMR 2,585 2,947 3,678 9,210 33
Browning Seed Sweet Sioux BMR 2,762 2,597 1,393 6,752 3.7
Browning Seed B-52 2,929 2,180 2,311 7,420 1.3
Browning Seed 747 3,494 2,124 2,379 7,996 3.0
Browning Seed Wondergreen 3,035 2,348 950 6,333 4.0
Gayland Ward Seed  Sweet Six BMR 3,213 2,119 2,497 8,528 2.0
KSU Kansas Orange 2,504 2,349 865 5,718 6.0
Forage sorghum

KSU Rox Orange 1,511 1,560 1090 4161 4.7
KSU Sumac 1,933 1,714 870 4517 5.3

Average 2,722 2,229 2111 7106 3.1

LSD (0.05) 986

continued

Plant date: 6/5/2015

Days to harvest: Yield 1 = *41; Yield 2 = 32; Yield 3 = 50

*Visual scale: 0= no rust observed; 10= all plants/plot exhibit rust

13
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Table 7. Hay performance test near Mound Valley, continued

Forage quality
IVITDMD NDFD Protein
Brand Name ADF aNDF @48 Lignin @48 NDFn NEG NEL NEM NFC  crude RFQ TDN
Sorghum sudan
Alta Seeds AS5201 36.67 59.28 78.10 3.23 61.90 55.13 027 0.56 0.60 14.27 15.81 104.10 55.24
Alta Seeds AS6201 3795 5896  79.03 297 6330 54.84 027 056 059 1516 1427 105.83 55.03
Alta Seeds AS6401 38.38 58.70 80.37 2.84 64.50 54.59 0.28 0.57 0.60 16.53 13.95 107.48 55.84
Alta Seeds AS6402 37.00 5894 80.93 2.82 6540 54.81 0.28 0.57 0.61 15.68 14.54 112.48 56.44
Alta Seeds AS6501 37.54 5822 80.60 2.84 64.07 54.15 027 0.56 0.60 14.97 15.30 105.61 55.56
Alta Seeds AS9301 37.11 58.96 79.00 2.66 6370 54.84 0.27 0.56 0.60 16.01 14.19 108.37 55.51
Alta Seeds AS9302 3753 59.15  79.07 289 6333 55.01 027 056 059 1511 1431 10683 55.04
Browning Seed Sweet Sioux WMR  38.03 59.27  77.40 3.25 60.67 55.12 026 055 059 1660 13.87 10582 5473
Browning Seed Sweet Sioux BMR ~ 37.08 5842 7897 2.78 62.00 5433 027 056 059 1575 1467 10579 54.90
Browning Seed B-52 39.13  60.55 75.30 3.12 57.90 5631 024 0.54 0.57 16.98 12.44 100.07 53.26
Browning Seed 747 40.04 61.57 75.13 3.09 58.93 5726 0.25 0.54 0.57 16.49 12.24 99.62  53.50
Browning Seed Wondergreen 3820 60.18  77.00 3.09 60.60 5597 027 056 059 1638 1402 106.01 5493
Gayland Ward Seed ~ Sweet Six BMR 3764 5920 7943 281 6323 5505 028 057 060 1566 1484 108.63 55.80
KSU Kansas Orange 3625 5851  79.73 278 6210 5442 028 057 060 1510 16.14 10746 55.83
Forage sorghum
KSU Rox Orange 3696 59.75 7843 2.71 62.07 5557 026 056 059 1455 1495 10586 54.83
KSU Sumac 37.72  60.86 77.90 2.66 60.53 56.60 0.26 0.56 0.59 15.97 14.00 106.80 54.92
Average 3770 59.41  78.53 291 62.14 5525 027 056 059 1570 1435 106.05 55.09

LSD (0.05)
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Table 8. Hay performance test near Scandia

Brand Name Yield
Ib DM/a
Sorghum sudan
Alta Seeds AS5201 7,742
Alta Seeds AS6201 7,240
Alta Seeds AS6401 5,932
Alta Seeds AS6402 7,340
Alta Seeds AS6501 8,078
Alta Seeds AS9301 6,588
Alta Seeds AS9302 6,892
Gayland Ward Seed Nutra King BMR6 7,448
Gayland Ward Seed Sugar Sugar (DM) 6,600
Gayland Ward Seed Sweet Six BMR 6,634
Sharp Bros Grazex BMR 715 6,954
Sharp Bros Grazex BMR 801 7,774
Forage sorghum

Sharp Bros Canex BMR 210 6,091
Sharp Bros Canex BMR 600 4919
KSU Rox Orange 6,061
KSU Sumac 6,914
Average 6,825

LSD (0.05) 1,566

continued

Plant date: 6/24/2015

*Days to harvest: 62

15
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Table 8. Hay performance test near Scandia, continued

Forage quality
IVIDMD NDFD Protein
Brand Name ADF aNDF @48 Lignin @48 NDFn NEG NEL NEM NFC crude RFQ TDN
Sorghum sudan
Alta Seeds AS5201 4209 61.17 7240 372 5750 5689 024 053 056 1862 939 9281 5278
Alta Seeds AS6201 39.93  59.56 77.33 2.82 63.60 5539 027 056 059 1792 11.12 105.82 55.12
Alta Seeds AS6401 4131  60.52 76.33 3.25 63.00 5628 025 055 058 1662 11.10 98.11 54.06
Alta Seeds AS6402 38.02 58.78 80.37 2.03 6543 54.67 028 057 061 1529 1475 109.54 56.26
Alta Seeds AS6501 41.32  60.04 76.80 2.86 63.17 5584 025 054 057 1651 11.19 97.83 53.63
Alta Seeds AS9301 40.27  60.41 76.17 292 6177 5618 026 055 059 1737 1126 102.15 54.46
Alta Seeds AS9302 40.53  60.38 76.83 3.14 6383 5615 027 056 060 1878 9.77 10423 55.43

Gayland Ward Seed  NutraKingBMR6 ~ 39.90  59.35 77.13 291 6290 5520 026 0.55 059 1710 1196 103.66 54.56
Gayland Ward Seed ~ Sugar Sugar (DM) 4139 62.03 75.90 293 6247 57.69 025 054 057 1733 923 95.67  53.55
Gayland Ward Seed ~ Sweet Six BMR 40.01 60.41 75.60 316 6073 5618 027 056 060 1974 1046 105.63 55.38

Sharp Bros Grazex BMR 715 41.46  62.29 74.80 3.23 60.17 5793 024 054 057 1750 955 95.76  53.40
Sharp Bros Grazex BMR 801 4370 6438  73.13 346 5953 5988 021 051 054 1493 879 8441 51.09
Forage sorghum

Sharp Bros Canex BMR 210 39.55  60.08 77.83 2.55 6450 55.87 027 056 059 1854 9.79 104.73  55.04
Sharp Bros Canex BMR 600 41.48 60.66 74.23 3.31 60.17 5641 024 054 057 1798 991 96.24  53.36
KSU Rox Orange 3922 59.35 77.07 3.18 63.53 5520 027 0.56 0.60 18.03 11.09 107.22 55.39
KSU Sumac 41.63 6091 72.60 3.84 5953 5665 024 053 056 17.68 954 9338 5273

Average 40.74  60.72 76.06 3.02 62.06 5647 025 0.55 0.58 1744 1059 99.76 54.15

LSD (0.05)
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Table 9. Silage performance test near Garden City

Flowering Days to Days to 1000 seed
Brand Variety Yield Stand Vigor date soft dough harvest Height Lodging wt
Ib DM/a % ft %

Alta Seeds AF7101 13,892 55 3 8/21/15 102 106 9 0 37
Alta Seeds AF7102 10,892 62 3 8/21/15 102 106 7 50 25
Alta Seeds AF7201 13,851 43 3 8/28/15 102 106 9 0 31
Alta Seeds AF7202 11,624 71 4 8/28/15 102 106 7 100 23
Alta Seeds AF7301 14,659 58 4 9/4/15 102 106 8 0 33
Alta Seeds AF7401 14,623 58 3 9/18/15 119 123 8 0 26
Alta Seeds AF8301 19,428 65 4 9/8/15 119 123 9 0 32
Browning Seeds  Avenger 13,935 49 4 9/18/15 127 131 8 0 29
CERES, Inc. DS7853 14,395 68 4 -- -- 106 10 0 40
CERES, Inc. EJ7281 17,260 71 4 9/18/15 102 106 11 50 28
Chromatin SP3903BD 13,070 53 4 9/18/15 127 131 7 0 28
Chromatin SPX27614 19,782 59 4 9/18/15 102 106 12 0 28
Chromatin SPX28414 15,382 55 3 -- -- 106 11 0 28
KSU Kansas Orange 13,952 42 2 9/8/15 122 126 12 0 18
Sharp Brothers  Canex BMR210 11,069 42 3 9/8/15 102 106 9 67 20
Sharp Brothers ~ Canex BMR525 15,387 54 3 9/11/15 127 131 8 0 26
Sharp Brothers  Canex BMR550 13,120 32 3 9/11/15 127 131 9 0 33
Sharp Brothers ~ Canex BMR555 13,422 45 3 9/18/15 127 131 7 0 30
Ward Seed GWG600BMR 15,222 71 3 8/17/15 102 106 9 0 34
Ward Seed Silo Pro BMR 14,617 63 4 9/14/15 119 123 9 0 34
Ward Seed Sweet Forever BMR 13,801 71 4 - - 106 10 0 29

Average 14,447 57 3 9/7/15 113 115 9 13 29

LSD (0.05) 3,911

continued

Planting Date: 6/17/15

Emergence Date: 6/22/15
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Table 9. Silage performance test near Garden City, continued

Forage quality
IVTDMD NDFD Protein Total
Brand Variety ADF aNDF @48 Lignin  Milk @48 NDFn NEL NFC cude RFQ  TDN  starch
% Ib/ton %

Alta Seeds AF7101 40.70 57.58 70.77 355 1946.00 5080 53.55 0.50  26.90 7.33 98.62  53.07 9.47
Alta Seeds AF7102 40.33  55.64 72.33 400 1941.00 5237 51.75 050 2687 831 10545 5337  9.01
Alta Seeds AF7201 39.85 56.64 72.60 320 197533 52.67  52.68 0.50 26.06 842 10196 53.77 9.35
Alta Seeds AF7202 3894 54.15 74.47 323 2001.00 5473 50.36 0.51 27.64 827 109.28 54.40 9.26
Alta Seeds AF7301 38.34 55.31 73.87 344  2136.00 54.67 5144 0.52 27.41 8.89 111.51  56.20 10.90
Alta Seeds AF7401 37.07 52.67 75.17 358 1798.67 54.03  48.99 0.48 29.83 876 107.21 52.03 10.83
Alta Seeds AF8301 4290 62.77 67.13 459  1693.00 47.87 58.37 047  23.39 6.24 79.86  49.17 7.60
Browning Seeds Avenger 39.32 57.14 72.73 359  2015.00 5490 53.14 051 2687 7.13 10574 54.67 8.67
CERES, Inc. DS7853 43.33  66.16 66.30 5.30  1458.00 50.07 61.53 0.43 17.29 8.17 73.99 4650 5.81
CERES, Inc. EJ7281 41.17 61.89 68.27 476 187733 51.73  57.55 049  22.89 7.54 90.29 5223 9.77
Chromatin SP3903BD 36.48 54.57 75.53 3.03 213333 5733 5075 053 2624 921 11540 56.63  9.52
Chromatin SPX27614 42.74 67.35 65.00 5.49 149433 4797  62.63 0.43 18.89 7.46 70.56 4647 7.09
Chromatin SPX28414 4171 64.34 67.57 496 1631.67 50.63 59.84 0.45 20.12 8.19 80.42  48.87 8.37
KSU Kansas Orange 40.60  60.60 66.58 488 179820 44.68 5636 048 2870 5.67 8023 4994 11.04
Sharp Brothers ~ Canex BMR210 40.58 58.88 70.70 455 1986.00 5227 5476 0.51 25.69 7.99 98.03 53.73 9.43
Sharp Brothers ~ Canex BMR525 3520 52.97 75.03 332 1971.00 5497 4926 050 29.53  8.53 11211 5427 1146
Sharp Brothers ~ Canex BMR550 33,58 49.26 75.63 3.12 2000.00 53.61 45.81 051 33.09 824 11850 5447 12.38
Sharp Brothers ~ Canex BMR555 3648 53.44 75.23 330 2104.00 56.07 49.70 0.52  28.77 8.21 116,50 56.10 10.44
Ward Seed GW600BMR 41.18 58.48 69.70 4.16 160833 4947  54.38 045 26.16 7.22 86.68 48.93 9.38
Ward Seed Silo Pro BMR 3535 5276 75.33 3.06  2153.00 5553 49.07 053 27.82 957 118.05 5657 @ 10.50
Ward Seed Sweet Forever BMR  41.28  62.15 69.87 510 1841.00 55.10 57.80 048  20.84 8.66 9477  52.50 8.15
Average 39.39 57.85 71.42 4.01 188391 5245 53.80 049 25.76 8.00 98.82 5257 9.45

LSD (0.05)
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Table 10. Silage performance test near Hays
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Flowering Days to
Brand Variety Yield Yield date soft dough Days to harvest Height 1000 seed wt
Ib DM/a tons/a in.

Alta Seeds AF7101 7,358 3.7 8/17/15 98 98 33 37.28
Alta Seeds AF7102 7,417 3.7 8/12/15 98 98 76 25.27
Alta Seeds AF7201 7,475 3.7 8/12/15 91 91 87 31.17
Alta Seeds AF7202 7417 3.7 8/18/15 98 98 68 22.69
Alta Seeds AF7301 6,720 3.4 8/12/15 91 91 88 32.69
Alta Seeds AF7401 9,856 4.9 9/10/15 111 111 60 25.69
Alta Seeds AF8301 9,508 4.8 8/24/15 98 98 68 31.53
CERES, Inc. DS7853 19,672 9.8 -- 141 141 90 39.56
CERES, Inc. EJ7281 22,169 11.1 9/26/15 132 132 94 27.62
KSU Kansas Orange 8,172 4.1 8/20/15 98 98 113 18.04
Sharp Brothers Seed Co.  Canex BMR210 7,010 3.5 8/20/15 98 98 94 20.00
Sharp Brothers Seed Co.  Canex BMR525 16,245 8.1 9/10/15 132 132 66 26.11
Sharp Brothers Seed Co.  Canex BMR555 10,030 5.0 9/18/15 132 132 64 30.15
Sharp Brothers Seed Co.  Canex BMR600 18,580 9.3 9/30/15 132 132 87 28.35
Ward Seed Silo Pro BMR 9,101 46 9/18/15 132 132 64 34.10
Ward Seed Sweet Forever BMR 13,167 6.6 9/4/15 111 111 95 28.61

Average 11,487 5.7 8/30/15 113 113 81 28.68

LSD (0.05) 4,717

continued

Gl

Plant Date: 6/11/2015
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Table 10. Silage performance test near Hays, continued

Forage quality
IVIDMD NDFD Protein Total
Brand Variety ADF aNDF @48 Lignin Milk @48 NDFn NEL NFC crude RFQ TDN  starch
% Ib/ton %
Alta Seeds AF7101 4327 6298  69.80 297 168433 5150 5857 046 2402 525 8588 4980 7.66
Alta Seeds AF7102 40.26 56.76 74.50 228 1960.67 54.77 5279 050 29.05 642 10576 54.03 10.31
Alta Seeds AF7201 41.79 60.84 71.70 2,53 180233 54.10 56.58 047 2607 535 9481 51.87 8.10
Alta Seeds AF7202 37.14  50.56 75.50 1.98 2002.33 5020 47.02 051 35.05 793 111.06 5400 13.25
Alta Seeds AF7301 3946 57.92 76.50 2.04 2097.00 59.53 53.86 0.52 27.53 6.04 11411 56.60 9.62
Alta Seeds AF7401 33.80 51.83 77.40 228 2089.33 56.23 4820 0.51 31.50 9.00 119.73 5593 11.26
Alta Seeds AF8301 4093 62.68 70.83 3.58 182733 53.13 5830 048 24.64 555 90.82 5193 7.77
CERES, Inc. DS7853 3858 59.09 7247 3.62  1753.67 53.50 5495 047 27.80 543 9376 5080 852
CERES, Inc. EJ7281 35.00 50.34 75.53 207 1990.00 5047 46.82 0.51 3487 801 112.86 54.00 13.69
KSU Kansas Orange 38.10 56.20 72.20 3.07 2059.67 49.47 5227 052 3235 7.06 100.14 5423 12.34

Sharp Brothers Seed Co.  Canex BMR210 40.27 5947 7197 3.05 195533 53.00 5531 050 28.18 624 99.63 5370 9.72
Sharp Brothers Seed Co.  Canex BMR525 35.09 51.65  75.53 286 185433 5227 48.03 048 3344 8.03 10898 5257 1143
Sharp Brothers Seed Co.  Canex BMR555 35.38 5429 7640 2.19 211233 5677 5049 052 2935 798 11635 5630 10.82
Sharp Brothers Seed Co.  Canex BMR600 3732 5854 7473 2.88 2087.33 58.10 5445 0.52 2668 6.67 110.14 56.13 8.73
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Ward Seed Silo Pro BMR 38.04 59.45 73.20 290 2022.67 55.87 5529 051 26.15 6.60 10433 54.87 8.45
Ward Seed Sweet Forever BMR  37.72 56.79 75.43 293 210033 57.13 5282 052 2846 731 112.02 56.13 9.80
Average 3826 56.84 73.98 270 196244 54.13 52.86 050 29.07 6.80 105.02 5393 10.09

LSD (0.05)
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Table 11. Silage performance test near Mound Valley

Flowering Days to

1000

Brand Variety Yield Stand date harvest ~ Height  Lodging seed wt
Ib DM/a % in. %
Alta Seeds AF7101 10,052 81 7/31/15 90 78 18 37.28
Alta Seeds AF7102 8,830 85 8/3/15 90 64 27 25.27
Alta Seeds AF7201 9,367 69 8/3/15 90 67 9 31.17
Alta Seeds  AF7202 8,064 97 8/4/15 90 63 42 22.69
Alta Seeds AF7301 8,821 62 8/6/15 90 70 12 32.69
Alta Seeds AF7401 14,173 75 9/5/15 112 66 1 25.69
Alta Seeds AF8301 16,641 81 8/30/15 112 68 10 31.53
KSU Kansas Orange 11,737 64 8/12/15 90 94 25 18.04
Average 10,961 77 8/11/15 96 71 18 28
LSD (0.05) 2,161
Plant Date: 6/5/2015
Forage quality
IVTDMD NDFD Protein Total
Brand Variety ADF aNDF @48 Lignin ~ Milk @48 NDFn  NEL NFC crude RFQ  TDN  starch
% Ib/ton %
Alta Seeds AF7101 39.82 61.01 68.53 4.12 1860.67  50.53 56.74 0.49 23.44 7.56 89.52 51.90 747
Alta Seeds AF7102 38.78 56.13 69.97 460  1899.00 49.77 52.20 0.49 25.56 9.10 96.78 52.37 7.35
Alta Seeds AF7201 39.16 57.93 67.43 5.83 1729.33  46.60 53.88 0.47 22.40 10.35 85.50 49.60 5.82
Alta Seeds AF7202 40.48 59.93 68.13 4.93 1823.67 50.53 55.74 0.48 21.84 8.53 90.28 51.43 4.76
Alta Seeds AF7301 38.56 58.37 69.53 4.85 1881.00  50.57 54.29 0.49 20.86 11.18 94.09 52.27 5.01
Alta Seeds AF7401 35.99 55.09 73.73 346  2125.67 53.77 51.24 0.53 28.02 9.44 109.97  55.87 11.07
Alta Seeds AF8301 39.98 59.88 65.17 5.58  1533.00 40.90 55.69 0.45 25.69 7.67 7272 45.93 8.58
KSU Kansas Orange  41.58 63.64 64.00 5.56  1584.00 41.67 59.19 0.46 23.65 7.65 68.00  46.50 7.86
Average 39.29 59.00 68.31 4.87 1804.54 48.04  54.87 0.48 23.93 8.94 88.36 50.73 7.24
LSD (0.05)
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Table 12. Silage performance test near Scandia

Days
tosoft  Daysto 1000
Brand Variety Yield Stand Vigor dough  harvest  Height seed wt
Ib DM/a % ft
Alta Seeds AF7101 10,873 10 10 81 89 8 37.28
Alta Seeds AF7102 11,637 7 8 88 89 5 25.27
Alta Seeds AF7201 13,243 8 8 81 89 8 31.17
Alta Seeds AF7202 10,918 7 88 89 6 22.69
Alta Seeds AF7301 11,497 10 9 88 89 6 32.69
Alta Seeds AF7401 14,134 7 8 109 134 5 25.69
Alta Seeds AF8301 10,225 9 9 109 134 7 31.53
KSU Kansas Orange 10,119 6 7 95 134 9 18.04
Ward Seed GW 600 BMR 10,563 10 9 81 89 9 33.98
Ward Seed Silo Pro BMR 12,738 9 8 116 134 4 34.10
Average 11,595 8 8 94 107 7 29.24
LSD (0.05) 2,351
Plant Date: 6/25/15 Emergence Date: 7/1/15
Forage quality
IVTDMD NDFD Protein Total
Brand Variety ADF aNDF @48 Lignin Milk @48 NDFn NEL NFC cude RFQ  TDN  starch
% Ib/ton %
Alta Seeds AF7101 41.04 59.70 73.37 3.21 1983.67 55.00  55.52 0.50 24.41 8.06 101.52  54.23 7.59
Alta Seeds AF7102 38.20 56.48 77.33 291 223833 59.70 5253 0.54 24.85 9.40 120.03  58.30 8.19
Alta Seeds AF7201 40.47 57.41 73.37 2.89  2002.00 5250 5339 051 2779 752 10099 5403 943
Alta Seeds AF7202 36.20 53.04 78.03 2.67 2232.67 58.00 49.32 0.54 28.70 9.80 123.73 5797 10.03
Alta Seeds AF7301 37.69 56.65 76.50 292 2255.67 5843 5268 054 2672 9.06 11828 5837  9.75
Alta Seeds AF7401 38.78 54.02 76.03 2.83 2152.67 54.90 50.24 0.53 30.77 8.00 114.75  56.50 11.38
Alta Seeds AF8301 42.07 61.10 69.93 4.10 1823.67 48.33 56.82 0.48 26.16 6.36 85.78 50.97 8.31
KSU Kansas Orange ~ 39.52 59.41 69.07 3.68 1953.33  46.17  55.25 0.50 30.03 6.61 87.85 52.17 12.30

Ward Seed GW 600 BMR  41.51 61.12 73.33 3.82  2007.00 56.60 56.85 0.50 24.60 6.56  102.21 5490 7.56
Ward Seed Silo Pro BMR 35.54 54.40 77.20 2,62 227133  S57.57  50.59 0.54 29.51 855 121.31 5837  11.99

SlOZ2 LHdOd3yd 39Vvd0O 4

Average 39.10  57.33 7442 316 2092.03 5472 5332 052 2735 799 107.64 5558  9.65
LSD (0.05)
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Figure 1. Precipitation and temperature during the growing season near Garden City, KS.

Top pane: daily and mean (1981 to 2010) cumulative precipitation. Bottom pane: daily
and mean (1981 to 2010) high and low temperature.
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Figure 2. Precipitation and temperature during the growing season near Hays, KS. Top
pane: daily and mean (1981 to 2010) cumulative precipitation. Bottom pane: daily and
mean (1981 to 2010) high and low temperature.
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Figure 3. Precipitation and temperature during the growing season near Hutchinson, KS.

Top pane: daily and mean (1981 to 2010) cumulative precipitation. Bottom pane: daily
and mean (1981 to 2010) high and low temperature.
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Figure 4. Precipitation and temperature during the growing season near Mound Valley,
KS. Top pane: daily and mean (1981 to 2010) cumulative precipitation. Bottom pane:
daily and mean (1981 to 2010) high and low temperature.
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Figure 5. Precipitation and temperature during the growing season near Scandia, KS. Top

pane: daily and mean (1981 to 2010) cumulative precipitation. Bottom pane: daily and
mean (1981 to 2010) high and low temperature.
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