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VARIETY EVALUATION

Nineteen varieties have full approval for planting in 1998 growing season. ACH 205
was the only specialty vanety approved and there was not a test market variety approved that

had seed available for sale.

The approved varieties for Southern Minnesota Beet Sugar Cooperative since 1982 are
listed in Table 1. A comparison of average performance for all approved varieties is listed in
Table 2. Tables 3 and 4 list the usage since 199]1. Three and two year performance of the

19 fully approved varietics are in Tables 5 - 8. Specialty use variety ACH 205 comparison to
approved varieties is in Tables 9 and 10.

The top ten most popular varieties grown in 1997 by SMSC growers are as follows:

ACH 302
ACH 205
ACH 309
Beta 6904
Beta 5014
Beta 6863

Hilleshog Viking
Hilleshog Hector
Hilleshog Resist
KW 6770

Use of mini and regular pellets has increased from 80% in 1996 to 92.5% in 1997,
Seed treated with tachigaren was 48% and PAT was 9.8% in 1997.
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SOUTHERN MINNESOTA SUGAR COOPERATIVE

List of Approved Varieties since 1980

Table 1.
1980

ACH 12
ACH 14
ACH 17
ACH 30
Beta 1237
Beta 1345
Beta 1443
BJ Maonofort
Holly HH33
Mono-Hy E4
Mono-Hy R1

1985

ACH 145
ACH 154
ACH 30
Beta 1230
BJ Monofort
Kw 1132
KW 3384
Maribo 401
Maribo Ultramono
Mono-Hy M7
Mono-Hy R1

1981

ACH 14
ACH 151
ACH 30

Beta 1230
Bela 1237
Beta 1345
Bela 1443
BJ Monofort
Maribo Ultramono
Maribo Unica
Mono-Hy M7
Mono-Hy M8
Mono-Hy R1
Mono-Hy X73

1986

ACH 146
ACH 164
ACH 30
Beta 1230
Beta 6264
BJ 1310

BJ Monofort
KW 1132
KW 3285
KW 3384
Maribo 401
Maribo 403
Maribo Ultramono
Mono-Hy M7

1982

ACH 14
ACH 145
ACH 17
Beta 1230
Beta 1237
BJ Monofort
Holly HH33
Mono-Hy E4
Mono-Hy M7
Mono-Hy M8
Mono-Hy R1

1987

ACH 164

Beta 1230

Bela 5494

Bela 6264

BJ 1310

BJ Monofort
Hilleshog 4046
Hilleshog 5090
Hilleshog 5135
KW 1132

KW 3265

KW 33984

Maribo 403
Maribo Ultramono
Mitsui Monohikari
Mono-Hy M7
Mono-Hy R103
Mano-Hy R117
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1983

ACH 14

ACH 30

Beta 1230

Beta 1237

B.J Monofort
Maribo Ultramono
Mono-Hy M7
Mono-Hy M8
Mono-Hy R1

1988

ACH 164
ACH 178

ACH 180

ACH 181

Beta 1230
Bela 3614
Beta 6625

BJ 1310

BJ Monofort
Hilleshog 4046
Hilleshog 5090
Hilleshog 5135
Hilleshog 8277
KW 1014

KW 1132

KW 3145

KW 3265

KW 3394

1984

ACH 145

ACH 154

ACH 30

Beta 1230

BJ Monofort

KW 33984

Maribo Ultramono
Mono-Hy M7
Mono-Hy R1

1988 (cont.)

KW 6264

Maribo 403
Maribo 411
Maribo Ultramono
Mitsui Monohikari
Mono-Hy R103



SOUTHERN MINNESOTA SUGAR COOPERATIVE

List of Approved Varieties since 1980

Table 1. (cont.)
1989

ACH 164

ACH 180

ACH 181

ACH 198

Beta 3614

Beta 6269

Beta 6625
Hilleshog 4046
Hilleshog 5090
Hilleshog 5135
KW 1014

KW 3145

KW 3265

KW 3394

Maribo 403
Maribo 411
Maribo Ultrameoneo
Mitsui Monohikari

1994

ACH 194
ACH 196
ACH 188

1990

ACH 180
ACH 181

ACH 194
ACH 198
ACH 198

Befa 3614
Beta 6269
Beta 6625
Hilleshog 4046
Hilleshog 5080
Hilleshog 5135
HM 2410

KW 1014

KW 3145

KW 3265

KW 3394
Maribo 403
Maribo 411
Maribo 875
Maribo Ultramono
Mitsui Monohikari

1994 (cont.)
KW 3580

KW 8770
Maribo 875

ACH 205 (Special) Mitsui Monohikari

ACH 302

ACH 309

ACH 311

Beta 2010
Hilleshog 5135

Hill. 7505 (Niagara)

HM 2401
KW 1119
KW 1800
KW 2249 (Blend)
Kw 2398
KW 3291

Seedex SX1004
VDH H16640

1991 1992 1993
ACH 184 ACH 124 ACH 194
ACH 196 ACH 196 ACH 196
ACH 198 ACH 188 ACH 188
Beta 1238 Beta 1238 Beta 2010
Beta 2088 Beta 2010 Beta 2088
Bela 5657 Bela 2988 Hilleshog 5080
Bela 6269 Bela 5657 Hilleshog 5133
Beta 6625 Beta 6269 HM 2401
Hilleshog 2401 Bela 6625 KW 1119
Hilleshog 5020 BJ 1330 KW 1800
Hilleshog 5135 Hilleshog S080 KW 2249
KW 2398 Hilleshog 5135 KW 2398
KW 3145 HM 2401 KW 3145
KW 3265 KW 1119 KW 3580
Maribo 403 KW 2398 KW 6770
Maribo 875 KW 3145 Maribo 875
Maribo Ultramono KW 3265 Seedex Monochikari
Mitsui Monohikari Maribo 875 VDH 66140
Maribo Ultramono
Mitsui Monohikari
1995 1995 (cont.)
ACH 194 HM 2401
ACH 196 HM 7036 (Special)
ACH 198 KW 1119
ACH 205 (Special) KW 1800
ACH 302 KW 2249
ACH 309 KW 2398
ACH 311 KW 3281
Beta 2010 KW 6770
Beta 1492 Maribo 875
Bela 3712 Maribo 923
Hilleshog 5135 Mitsui Monohikari
Hilleshog 7034 Seedex Laser
Hilleshog 7514 VDH HB6140
Hilleshog 2418

Hilleshog Niagra
Hilleshog Shasta
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SOUTHERN MINNESOTA SUGAR COOPERATIVE

List of Approved Varieties since 1980

1986 1996 (cont.)

ACH 194 KW 6770

ACH 196 Maribo 875

ACH 302 Maribo 923

ACH 309 Mitsui Monohikari
Beta 1492 Seedex Laser (1004)
Beta 2010 VDH HE66140

Bela 3712

Bela 68863

HM 5135

HM Niagara (7505)
HM Shasta (2416)
HM Hector (2418)
KW 1800

KW 2398

KW 2249 (Blend)
KW 3291

1997

ACH 196
ACH 302
ACH 309
Beta 1492
Bela 6963
Beta 1994
Beta 2010
Beta 2074
Beta 5014
Beta 6904
HM 5135
HM Hector
HM Niagara
HM Shasta
HM Viking
HM Resist
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1997 (cont.)

KWW 2398
KW 6770
Maribo 875
Maribo 923
Maribo 9363
SX Laser
VDH 66140

1998

ACH 302
ACH 309
Beta 1994
Beta 5014
Bela 6035
Beta 6863
Eeta 6904
HM Viking
HM Hector
HM Resist
HM Tahoe
KW 2398
KW 6770
Maribo 923
Maribo 9363
Maribo 9584
Seedex Laser



Table 2. Comparison of Approved Varieties for Southern Minnesota over a
eighteen year period.

T . Recoverable | | | LeafSpot | |

' ‘_Sugarfm:re ],Sugan"T on Tons/Acre % Sugar = Rating LT™M

No. of Mean of Mean of Mean of | Meanof =~ Mean of Mean of

Year 'Appruved: Approved | Approved = Approved | Approved  Approved | Approved
1981 (78-79-80) | 15] 6,724 _zﬁq._s_i 251 1540 ¢.43:_ | 113|
1982 (79-80-81) 12, 6282 2626 239 _1.5~_5_Q| . 431 | __-1_!

| : - - |
1983 iﬂﬂ;ﬁ_l:BEJ_i___‘? : _ 7,053 261;9.; 3.'55‘5 1560 484 | 237

| : | ' :
i1984 (81-82-83) | 9 6823 ;E}_,_l'i 26_.’9i 15.3{}‘I = 43(}' | 2,5(}!
1985 {32-§3_-E4;}_I__1.L_ - _?Lﬁ@?‘_} 2697 Iﬂﬁi 15.90 4.87. | 264i
1986(83-84-85) | .14} 7,837 2809 | 21.9.! 1*,5-.!‘1‘ 4.80 241
115‘_37_{.34-3_5-8_5}___13_1_ 1,764 3130-4! _ 259 1670, _iﬁﬁ.i_ L8

|

1988 (85-86-87) = 24 lT 8884 3087 2.3.-.?_,! —— 1_6.-‘515.! 4.93 | 1.51 ]
:-1939 (86-87-88) 19 8,689 318.6} | 27.2! 114ui 4.70 | Lf_l_i'é
1990 (87-88-89) = Ili 9078 3078 I_ __2_5‘;‘&![ e 1?.](!_! 487, _.?1]
:1991_{33;89—9{]} i 19 7,554 | 2940 25?| - jﬁ’rgl 456, 0 159
11991 (89-90-91) | ____E_I.T_ : .@33..1]!_... %'{t_’ttﬁ.l_ ____2..4@:.__ —koot - KOO L Lol
1991 (90-91-92) 19| _@,_94}_; 2962 23.5 1630, 4.83 1.49 |
1993 (91-92-93) 21 5961, 0 3088, 0 196] @ 1690 480 l.+4_'.’-?|
1994 (92-93-94) ! 29 6,783 32301 _ml 1748 502 132
1995 (93-94-95) | 221 6,259 | 3_(:36._5; 208 1679, 481, I.4'?|
1996 (94-95-96) 24| 7234|  30a6|  235|  166s| 452 142
1997 (95-96-97) - 19] 5*19‘.’5[ 2919 _l_?.-.??l_ _1583] = 438 !_ 1-14,!
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Table 3. SEED USAGE PERCENTAGE
SMSC, 1991 - 1997

_YEAR  SMALL  MEDIUM | LARGE _ X-LARGE MINI | REGULAR = JUMBO | TOTAL |
: 1991 1237  A1&Z| 1992 1627, 304 .19 — | 100,00
| 1992] 17277 3179] 2615 ~ 15.04 8.75 100, - | 100.00
L1993 1749 26,02 1853, 22 05| _ 1331 260 - 100.00 |

1994 1490 2{19_6_____ 1206 2297/ 2450, 343 - | 100.00]
1995 1355 1353 1567 1268 3711 745 - 100.00
C19% 367 679 944 4.05 | 37.80 | 3825 -~ | 100.00]
i 1997 1.20 3.00] 2.00 130 23.20 4530 2400 100.00
Average 11.49 21.33 14.82 13.48 2110 1417 2400 100.00]

* Mini and regular pellets were adjusted to bare seed equivalent basis.

Table 4.

SEED USAGE

POUNDS PLANTED PER ACRE

SMSC, 1991 - 1997

ACRES ACRES ‘ TOTAL

YEAR PLANTED [REPLANTED| ACRES
~ 1991 82284 7.600 89,884
1992] 87, 324 R _gmﬂ 88,324
1993 101,781 8814 110,595
19941 111,547 5,048 116,595
1995 109,738  425| 110,163
1996/ 108,783 1.697 110480
__________ 1997 107,715 1,143 108,950
AVERAGE 101,310 3,675 104,999 |




SMSC APPROVED VARIETIES - 1998

Table 5. Mean of Three Year Performance Summary of SMSC Commercial Coded

Entries, 1995 - 1997
HEER "] RecSJ | RecSJs | Percent | Leal*
t it on;; 'A&éﬁ' S g LTM- | Spot
VARIETY | MEAN | MEAN = MEAN | MEAN |
'ACH 302 ) 2916 5771, 127 402
ACH 309 2877 5772 128 3.98
Beta 1994 | 2974 5655 122 4.53
Beta 2074 1 918 6010  1.22 478
Beta 5014 | 2988 5682 1.25 3.88
Beta 6035 | 2934 57120 _12_1_1, 4.12
Beta 6863 2042|5792, 120 437
Beta 6904 2085 5923 ' 120~ 438
__HM Viking 291.7 5810 | 1. 15 4. 4?
HM Hector 288.8 6012 1230 467
(HM Niagara R 2024 5773|126, 419
'HM Resist 2883 3886 ;s] 295
'HM Tahoe ) 2028 5771 122|467
KW2398 296.8 5649 | 1.24 452
KW 6770 2865 5798 1.23 l— 485
Maribo 923 2832 5950 130 493
Maribo 9363 280.1] 5741  128] 473 1
Maribo 9584 B 295.0 5671 1.22 | 439
Seedex SX Laser | 2886 5693 125 382
Mean wis|  swal  1ae sl

* Lower numbers indicate belter cerc. resistance (1=ex, 9=poor)

** Lower numbers indicate better seed vigor (1=¢x, 9=poor)
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[ Percent | Tons/ | Secdling™* | Field |
| Sugar | Acre | Vigor Emerg%
R VR YR I aVR
MEANME#Nl MEAN | MEAN |
1s85|  1970] 205 6324
15.66 | 19.93 211 6771
1609 1894 217 6189
1581|2048 224] 6186
16.19 18.90 ) 2{}3 65 5_4§
1588 1935 212
1__ 1591 1961 218 6678
16.13,  19.75 205,  64.59
1584 19.80 2.20
1568 20.70 250  59.79
1588 1962 280  62.57
1560 2030 253, 5625
1586 19.62 264 i
1607 18.90 216, 65.00
1556, 2010 230 6130
15. 46 2092 X ﬂl 67.14
1573] 1980|225 6183
15971 19.09 206 |
2l 15 68 19.65 | 203' 62 53.
| |
15.83 | 19.75 | 224 63.10'




SMSC APPROVED VARIETIES - 1998

Table 6. Percent of Mean of Three Year Performance Summary of SMSC Commercial Coded

Entries, 1995 - 1997

e prap ey

§ v

7 [ ReeSS | RecSU ] Percent | Lear | Percent | Tons/ | Seediing | ¥ield T Revenue/ | Revemuel |
i % 3o el e ad e AL EHE. RS N o E Acre - 1. Vigor: iE"“"!'“ L e “|
ittt | s4of | %ol | %of | %of | %of | %of | %of | %of | %af isat
'WARIETY ~' | MEAN | MEAN | MEAN | MEAN [ MEAN | | MEAN | | 'MEAN | MEAN | MEAN | MEAN
|ACH 302 ) _| 99.9 99.6| 10115' 918 100.1 9931 916 100.1 nn,sJ_ 99.6
ACH309 | 986 996 1032]  90.7| 98.9.  100. ql 943 107.1 976 98.6
Bea 1994~ 1019 976/ 983] 1034] 10167 959 97.1 919  103.1] 98.9)
Beta 2074 T 1000|1037 989  109.0) 9997 1037 | 100.2 97.9 999 103.7
Bet 5014 | 1024 981 100.8 886! 1022] 95.7| 929 1037 1038 99.4|
Beta6035 [ 1005 98.7) 979 941 1003] _ 98.0] 949 1008] 988
iBeta 6863 1008 1000 967 997 1005, 99 31_ 97.5 1057 1013 100.6 |
‘Beta 6904 | tozz| 022 973, 1001]  101.9]  100.0] 914 1022 1037] 1037
{HM Viking _ | 999 1003] 101.0] 102.1] 100.0]  1003] 984 _ 999 1002
'HM Hector | 9R9| 1038 _99.?_r 1066, 990 1048 1115 94.6 983] 1031
'HM Nis, | 1002 99.6, 1016 9561 1003 99.4 1249 99.0 100.3 99.7|
HM R-;f':n i T om8! 1016 956 902 985 102.8 129 890 980 1008
'HM Tahoe 1003 996 986 1066 100.1] 994  1180[ _1004]  999]
Kw2308 0.7 975 1000/ 1031 1015 95.7| 96.6 1028 1027 98.4
KWe6770 98.1 100.1 99.4 1107 983 101.8] 102.6 97.0 970] 988
[Maribo 923 = 970 102.7]  1053] 1126 9171 106.0] 898 106.2] 951 1009
{Maribo 9363 N | 99.0 99.1 103.5]  107. 9| 994 1003|1005 97.8 98.4 98.7
Maribo 9584 1 9790 984  1002] " T0087 96| 922[ [ 1017 984
Scedex SX Laser | 98.9 98.3 ltllj_: 87 91| 995 929/ 98.9 981 917
lg-:_;;,u o | 1000 100.0 Iem|_ :uu¢ 100.0 100.0 100.0 100.0 m-pqu 100.0 |

* Lower numbers indicate better cerc. resistance [ 1=ex, %=poor)

** Lower numbers indicate better seed vigor (1=cx, 9=poor)
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SMSC TEST MARKET VARIETIES - 1998

Table 7. Mean of Two Year Performance Summary of SMSC Commercial Coded Entries,

1996 - 1997.

BT 0] 'RecS.J | RecSJ/ | Percent | Leaf* | Perumt " Tons/ | Scedling | Field |
e 0 Tom . | Aere | LTM | Spot | Sugar | Acre i Vigor .E‘:i:‘;.-‘fg‘%'
SHETIE GO 2YROEO2YR|O2YR:|U2YR ! ZYR i‘*‘ﬂﬁﬁ.?..?.‘!’ﬂ 2YR
\VARIETY CUUTUMEAN ] MEAN L MEAN | MEAN | MEAN 'MEAN | MEAN /| MEAN |
1998 APPROVED

ACH302 2950 5597  1.04|  406] 1580 1881 247  35831|
ACH309 12879  ss15) L ;_qj 405 1549 1897 253, 6267
Beta1994 | 3026 5491 1.03 486| 1617 1797/ 2.51 | 61.89
Beta2074 | 2942  s731| 103|485 1574 1929 255 6186
Beta 5014 3015 5481 103 430 15101_ 1798 244 6554
Beta 6035 1 29042, 5609 103 428 1_5___?3_1 18.83 | 238 :
Beta 6863 | 2988 5758 101 451 1595 19.14 250 64.77
Beta 6904 1 3028|5648 104  446| 1618 1847 230 64.59
'HM Viking 2960 5645 | 1.07) 457 1587  1889|  252| 6212
HM Hector 1 2924] 5891 1.02] 468 1564 1998|  271| 5134
HM Niagara L2937 5608 | 108 432[  1577| 1894| 305 5856
HM Resist 2927 5767 .02 394 1565 1949 270 5625
HM Tahoe o 2947| 5655, 101 481 1574 1903 291 J
KW2398 1 2964 5488 106 453  1588| 1832] 268  60.55
KW 6770 ) 2898[ 5805 105 478 1555 1982  259|  57.66.
Maribo 923 2871 5917 L11| 495 1546 2045 249 6382
Maribo 9363 ) | 2926 5767 1.07 472 1571 1961 268 6034
Maribo 9584 | 2960 5475 103 442| 1583 1829 245 |
Seedex SX Laser | 2890 sasi, o4l 381 15,5»3[ 1880 254, 59.04
Mean ‘_ 2046, 5649  1.04 447 1578 1900 258 6058

* Lower numbers indicate better cerc. resistance (1=ex, 9=poor)

** Lower numbers indicate better seed vigor (1=ex, 9=poor)
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SMSC TEST MARKET VARIETIES - 1998

Table 8. Percent of Mean of Two Year Performance Summary of SMSC Commercial Coded Entries,

1996 - 1997.
[ S ReeSJ [ RecSJ | Percont
!-- ----- }-- Tom [ Agre

S B | et .

'-‘thiT‘tl_MM’* :k HEAN
1998 APPFROVED
ACH 302 == 1 1oad] g1 100l 916 100.1 99.0 ] 9597 963
ACH 309 B 917, 916] 1048, 905 98.2 99.8 98.2; 1034
'Beta 1994 _102.7] $72| GBI | 1087 1025 4.6 97.2 1022
'Beta 2074 999. 1014 986 mu J_ 99.8 101.5] 9881 1021
Beas0l4 1 10247 970] 98l 1021 " 946] 945 1082 3]
Beta 6035 | 991 993  982| 959 99.7 | 99.1 923
Beta 6863 T iolal ie1e] 967, 1009 101l 1007 968 106.9 | :
Bela 6904 | 10zE| 1000 99s5) 998 1026 97.2 801 1066
HM Viking 5 i 0S| 999 1019 n22 100.6 99.4 | 978 1025 ;
|HM Heetor 1 eeET iea3|  9Te| 1048 991 1051 1050,  Ba7| .
|HM Niagnra = 997 k] 103.4 6.6 5.9 99.6 1184 96.7 2 |
HM Resist | Twe3, ieal, 71| sel| 992 1025 104B] 928 989 __1_91_;.]
HM Tahoe o L 100.0 LN ___9§1| o iﬂ‘l‘.ﬁ ! 998 100.2 II3.0] 1000 | 100:2
KWESN____ i 1006 | et - | B 91 lﬂl 4: 100.7 06,4 104.0 80| 1009 974
KW 6770 | 98.4 1028 lﬂﬂlﬁ' 107. I | 98.5 104.3 1005, 952 974 _H0LT |
Maribo 923 : . 1047, |_g§_s__'__ 11091 08.0 | 107.6 964| 1053 _ 9591 1032
Maribo 9363 993 1021 1029] 1057 006 1032 1038, 996 980 1021
(Maribo 9584 i 1005 | 209 987 93.5 IﬂDS 096.3 a5 I_i_ N | 100.7 7.4 l
Secdex SX Laser AT N T I 95/ 853 982 0R9| 984|915 97.0] m‘]
|Mean ! uu_.n]  100.0 1000 100.0 100.0 1000 1000 100.0 100.0 | 100.0

* Lower nurnbers indicate better cere, resistance (1=ax, 9=poar)

** | ower numbers indicaie better seed vigor (1=ex, 9=poor)
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Table 9. Mean of Specialty Varieties to Commercial Varieties 1995 - 1997

| i coReed | -Reed - | Percent ;- lﬂf.'.:. | Percent | Toms Sﬁ’-ﬂﬂng“ ";F'HH:"']
: enieiiaine e iTom i cAere i F D RTNE o Spat 0oy 5“2!'-'...'5_:' Acre - .F&W** ‘Emerg % |
‘ : JEEHE: R RERRC B ¢ RRER SRR 5§ e RRE B K 3Yl': IREEY- 8 4 SRR SXEE: B { cTRNN BRS¢ 5 ..-: ¥4 § sertll
Deseription . | Mean: | Mean | Mean .,,Mﬁ!!!___’____ﬁle!!!___l_&!!!l!__]_.IME!E__L_ML"IE___?
1998 APPROVED
ACH302 T 2016]  s771] 127 402] 1585  19.70] 205] 6324
ACH 309 1 28317 5772 1.28 398 1566] 1993 211 617
Beta 1994 2974  5655| 1:;2| 4.53 1609 1894 217 6189,
Beta2074 2918 6010 122/ 478] 1581 2048) 224 6186
Beta 5014 1 2988 5682 | 125 388 _;g._w£ 1890 2.08 65.54
‘Beta 6035 | 2934 5720, 121 402 15.88 1935]  2.12] o
Beta 6863 il 294.2 5792 1200 437 1591 1961 218 66.78,
{Beta 6904 I 7 X1 759231 120, 438 16.13 19.75| 205 6459
{(HM Viking | 291.7]  5810] 125] 447 15. 341 19.80 220 |
HMHector | 2888 6012 L3 __4&7 15680 2070 250 59.79
HM Niogara ] 2024 53| 126 419] 1588  19.62] = 280  62.57
HM Resist - 288.3 5886, 118 395 15.60 2030] 253 5625
'HM Tahoe 2028 5771 122) 460 1586 1962 264 1
KW 2398 296.8 5649 - 124] 4% 1607/ 1890  2.16, ___g;._on'
KW 6770 - 286.5| 5798 123 485 1556 20,10 230] 6130,
Maribo 923 | 28320 5950 130! 493 1546 2092 201 67.14]
Maribo 9363 . 280. 5741  1.28 4.73 1573 1980 225| 61.83
Maribo 9584 2950 5671 122] 441 15971 19.09 2.06 ]
Seedex SX Laser _ 2886 5693 | 125] 3.82 1568 1965  208] {sz.sg.li
|
Mean o 291.92 5794 124, 438 1583 1975 ?--!4! 63.20
SPECIALTY
ACH 205(AphanSpec) |~ 2758] 5691 ] 125 372]  15.04[  2054]  230]  6848]

* Lower numbers indicate better cerc. resistance (1=ex, 9=poor)

** Lower numbers indicate better seed vigor (1=¢x, 9=poor)

38



Table 10. Percent of Mean of Specialty Varieties to Commercial Varieties 1995 - 1997

FITTT C[URed | Rees [ Perdent Ll [Perceni | Tows | Seediog | Field | Reveous/ | Revenael
! ! Tom: [  Aere '., ' LTM ../ Spor .. Sugar 1 Aere L0 : o Sl 1 1 b
Jriiesissensic iy, S el %ol ! Zfﬁﬂlf.‘. Yool 1 %ol Ej'?:?‘.’-;’ﬁf.. | el ol © | el
{Descripion ‘Mean | Mean | Mean | Mean | Men | Mean Mean: Mean |  MEAN .| MEAN |
1998 AFPROVED

lﬁ(’HJ-D! - 999 wus|  1026]  918]  100d 99.5 96l 1000 998 99,6
ACH309 __ 986[  996] 1032] 908/ 989] 1005 942; 10711 976 986
|Bea 1964 1018 9Te. 983, 1035|1016 95.9 97.1 97.9] 1031 989
Beta2074 1000, 1037 989 1081 99.9 103.7 1002 979 99.9 103.7]
Beta 5014 102.4 98.1 1008]  BE6| 1022 957  929]  1037] 10338 99.4
Bet 6035 ) 1005 987] 979 94.11 1003 980|  949] | 1008]  988)
[Beta 6863 o8 W00, 9670 998  100.5 993 | 97.5 105.7 1013, 1006/
Bela 6904 [ ezz| 1023 7.3 100.1] ore| 1000 91;4 1022 103.7 1037
'HM Viking 999, 10031 1010 1021 1000 1003 984 9.9 100.2
'HM Hector Y] 1038 997, 1066 99.0 Ims ll_“f 983 103
(HM Niagara 100.2 6, 1016 957] 10031 1249 .?‘9-‘.1'. _100.3 ) 9.7
HM Resist 98| i0L6]  9sel 903 98.5] !.'3'15 129 890 980] 1008
HM Tahoe 103 T 996 986[  l049]  100.11 9941 1180 | 1004l 999
Kw2es 1007 975 1000  1032] 1015 957 96.6 1028 1027 984
KW 6770 9811 1001} 994 108, 983 10181 1026 9701 97.0| 983
Maribo 623 L sro[ oz7l  Tios3| 1i26] 91.7] 1060  898] 1062 51| 1009
(Maribo9363 | 990 991 1035 106.0 9941 1003 1005 = 97.8) 984, 987
[Maribo 9584 [ dOLLT 9197 9s4] 1007 100.8 96.7 922, _ 101.7 B4
|Secdex 5X Laser — 989 983] 1013 872 99,1 99.5 929 :' 98.9 98.1 97.7 ]
|Mean . | 10000 100.00 l_w,pn] 10000  100.00 10000 |mm; 10000  100.00  100.00
SPECIALTY

|ACH 205(Aphan.Spec.) . oas|  o82] 101.3]  8a9] 950 1040] 1027] 10841 91.0] 547 |

* Lower numbcrs indicate better cerc. resistance (1=¢x, 9=poor)

** Lower numbers indicame bewer seed vigor (1=ex, $=poor)
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11 A, COMBINED COMMERCIAL

1997 SOUTHERN MINNESOTA COMBINED i’.‘DMMERCIhL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

o [ WECTLBS | RECALBS [ LIM | SUGAR% | YIELDTA |

[ 7 ENTRY = | CODE |MEAN[ % [P-VALIMEAN 5’.«!.":"_'@1..-.?'!5‘&' % [P-VALIMEAN % [P-VAL|MEAN' % [P-VAL
|
BETA 1994 (APHSPEC) | 75|28383/103| 000| 4566| 99| 076] 0931101] 066] 1513 103 000§ 1604, 96| 006
HETA 2074 (APHSPEC) | #3)27923| 101 012| 4608 i00) 091| 089] o6 004| 1485101 0.19| 1645 99| 052
|BETA 5014 { APH SPEC) 74]28220 1011 001 42247 92| 000] 090 971 o.dif isor[1o2] 001f 1498] 90| 0.00]
BETA 6035 NC (APH SPEC) ~ Tea3] 082] 4553 99| 066 0901 97| 012] 147111001 099) 1641 9] 044
BETA 6863 ( APH SPEC) | 7|50 mar 0.00| 4704 102 027] 087 941 o000] 15.13] I034 000 164&. 9| 053
BETA 6904 (APHSPEC) | 87| 28355 103| 0.00 _“m-l_l_i!!-! 0,89 | 99 _0st] 1509/103] oo0f 1611} 97 009]
CRYSTAL 205 [ APH SPEC) ~RI|TETII] 95| 000] 4432 96| 0.10] 0931100 069| 1404 95 000] 1690 101 0.44]
(CRYSTAL 302 ( APH SPEC) 89{27561 | 100 100 4432 96| 00| 094102 036 1472 o8| 1633] 97 010
\CRYSTAL 309 { APHSPEC) 69126803 97 000| 43427 94| 001] 098 106, 000 143 0.00) 1622] 97 ©017]
CRYSTAL 9603 NC(APHSPEC) | 86| 77442/ ToU 061 | 4589 1007 999, "W—'ﬂ'l oo 1475 100 082] 16.76 101 G.74
HM HECTOR _72|27593 00| 089] 4686 106 0.00 %_ggﬁ_@ 095] 1767 106 0.00
HMNIAGARA | #s5)277.92] 101] o036] 4ST3T 08| 00| 095 CTERATT0T | 024] 16247 97 0.19)]
(HMRESIST(APHSPEC) | 8212740s| 99| 00| 4566 99| 076) 088 05| 000| 1458, 69| o024] 16641100 095
[HM RH3 (RHIZ SPEC) | 67]271.73] 99 0.0 #210] 92| 00| 0901 971 006| 1448 98| 004| 1540 92[ 000
M TAHOE (7048) 73| 27748 [ 101|047 43871 100] 093] 090] 97 007) 1477 100] 056| 1652| 99 uﬁir
[HMVICTORY (7048) | 7927061 98, 003| aE43 105, o0o01| 053100 043 1447 98 0.03| 1787! m‘q_
[FM VIKING (7518) ~ sel27R70| 101 07| 4539 99| 056| 093 101 072 uﬁfmq 0.13] 1625] 0.20]
[K'W 2398 { APH SPEC) | 80| 277331101 046| 4343 94| oor| 0947101 057| 1480 101] 038) 1565] 94 o000
KW 6770 - 9i|20882] 98| 000] 4642|101 064] 0937101 065] 1438| 98 000) 1725[104] 0,07
MARIBO 923 : 76| 269.10 -;sj 001| 48820106 ©001| 098 105] 000] 1443 98, 001 1813 109 0.00]
MMARIBOO363 1 asloan7n| 107] 001 48061105 Q,ﬂ!,__ﬂ_‘___lg_L 062 1497 1021 062] 1717 ms_.ﬂ AT}
MARIBO 9588 NC 68)278291 101 | 025| 44397 97 01| 091] 98 0B 482|101 09| 1585 95 001
[SEEDEX SX 1009 | 70]2773s 01| o36| s53sel 17| o.o0| 0041102 0.30] 1483101 026[ 1920[115| 0.00
'SEEDEX SX LASER - | _78|273az| 99| 03s| 4468 97| 009 091 95 " 033] 1458] 990 034) 16 m} OR[ 036
[VANDERHAVEH66140 | 90|268.11 | 97' 000]| 4790 104] 0.05] 096 1041 004 1437 981 o000 1782 1071 0.00
B T S R Y N )
Y ISR b e | 657 w7 1 768

JALUE __ 6 623 .04 635 | 688
LSD.(05) : 005 | 666 = gk 091 0.05 =
ILSD. .01} 0.01 E.37 3 122 0.01

* Significant at 5%

2nd column for cach trail s percent of check. General Mean used as check.

3rd column for each trait is prob, that detection of a difT. of this size is die to chanee.

Mean LSI¥ is only appropritale for comparing eniry means with each other when F value is signficant
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11 B. COMBINED COMMERCIAL

1997 SOUTHERN MINNESOTA COMBINED COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

s S NAppm |  Kppm |____Am.N ppm Tare % Emlmu.-%
| CENTRY | CODE |MEAN! % [P-VAL|MEAN| % P-VAL|MEAN :m_:_rg-'_-"g_l MEAN] % [P-VAL|MEAN] % [P-VAL|
I
BETA I“"?_Hﬁ!.'el’l_-'?}_ — (73} 2553 H!_ﬂ_-!ﬁ 1684 | 9"' 010118409 | 117| 000] 1.50| 85| 0.03] 69.16)107] 000
BETA 2074 (APH SPEC) | 83| 2569 93 0.17| 1671 96 004]15433| 96| 0.56| 130 74| 0.00| 67.35[105] 001
[BETA 5014 { APH SPEC) | 74| 2460, 89 004] 1748 101 060[13455, 02| 003] 185105 049] 6660) 104] 008
BETA 6035 NC (APHSPEC) | 77| 2618 94| 029] 1695 98 020]15406] 98| 053] 241136 oo00] 4013 62| 000
HETA 6863 ( APH SPEC) i 7l f 2540] 92| o041 1545 89 000)167.81[106] 0.00] 125] 71| 0.00] 6777 105] 0.01|
BE PH SPE BTy 301 101| 003] 16800 97] 007[153.15] 97| 043| 1.56| K| (004 004
CRYSTAL205(APHSPEC) | 8I] 25297 91] O.10] I704 w81 032 173,721 110] OOL} 182/105] 066 69.95| 109]  0.00
LRYST&LJMMFH SPEC) 89| 266.11 96| 045) 1796 104] o004)158.51 fo0 091 102| 58] 0.00] 67.57[105] 002
(CRYSTAL 309 { APH SPEC) ' pO4—256-+—53 o160 1841 106 000117499 111 001) 112 63 000] 6681 |04, 0061

AL 9603 NC (APH spﬁq 86| 2950 106 022 18300 106, 0.00f191.75] 121 o000| 224] 127, 0.00] 6730 105 003
HM HECTOR 1’ 72| 419 & 1688 D3] 16453 104 027] 338]135] 000 6549|101 053
TWRAGARA 571 28B.0] 104 | 0.44] IBIE[105] DOI]15095] 96| 0.25] 227|129 000] 61.50] 96| 0,03
!1M RESIST ( APH SPEC) | 82| 2723 o8| 074 1632] 94 000| 147651 94| 000| 250[181| 000] 6603]103] D20
HMRHI(RHIZSPEC) | 67] 23601 92| o0.i5] 1717, 9% 058[14443 91| 003] 233[132 0.00] 6464 100] 085
'HM TAHOE {7049) ] 73| 2735 90| o081] 1620 94 ooojiss22]105] 022] 219]124| 000 67.67 105] 001
HM VICTORY (7048} . 79| 2541 92 042| 1779 103 0.12)16479[104| 025] 175 99| 087] S4.19, 84| 0.0
[HM VIKING (7518) | gs) 2803 1011 os2| 17920 103] 005)147.04] 93| o08| 206, 17| 002| 68971107 000
KW 2398 ( APLISPEC) s0| 3186 115 001| 1712] 99 04915497 98, 063| 199]112] 008| 6527 101, 049
KW 6770 W _;g_s_s. 107, o21] 1824 [105] 000)133 78] 85| o060f 250 131 0.00f 6630 103] 014
MARIBO 923 . 76} 34747125 0.00) 179 1041 003]153.16] 97( 043] 122] 69| 000 68.24 1061 000
[MAR[BO 9363 | #a) 2803 104 osol 178104037 aii|j4690] 93| 07| 164l o3 029] 67721051 001
MARIBO 9583 T 681 2731 99| o78] 1705] 98| 035[15237 96| 035 182 103] 063 s672| 88 000
|SEEDEX SX 1009 70 2817/ 102] 075] 1759 102] 037f16149]102] os4] 105[ 597 o000] 5911 92] 0.00
'SEEDEX SX LASER 7 T a2l o8| o074] 1725100 079]14667| 93| 007] 126 71 000| 6430 100 0.4
(VAN DER HAVE H66140 | 90| 32811 718] o000] 17781 103 ] 0131155201 o8| 067| 14l 65 0.00]| 6346 99! 047

277,08 ) 1733 157.85_ —1 — | Ga3w

214 5.54 1382 a8 8384
_3as 6 49 16.12 2365 =
_ 5 _ | 005 _J 849 0 ) 005 200 o3

0.01 113.2 0.01 047

* Significant al 5%
2nd column for each trait is percent of cheek. General Mean used as check.

3rd column for each tran 15 prob, that detection of a diff. of this size is due to chance.
Mean LS[Y is only appropritate for comparing entry means with ezch other when F value is signficun

41



11 €. COMBINED COMMERCIAL

1997 SOUTHERN MINNESOTA COMBINED COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

o . rm“ T____VIGOR
et "ENTRY .- - __; CODE . [MEAN| % |[P-VALIMEAN| % 'if‘f!‘.]:é
|
'BETA 1994 ( APH SPEC) sl ezl || 3a7)10a] ost
[BETA2074 (APHSPE) | 83| 008 | )
BETASOL4 (APHSPEC) | 74 000 | 321 96 059
[BETA 6035 NC (APHSPEC) | 77] o000 | | 295 &/ 0.0
[BETA 6863 (APH SPEC) | 1| om0l 354] 85, 0.03]
BETA 6904 (APHSPEC) | g7 00| | | 375|013, 007]
(CRYSTAL 205 (APHSPEC) | sI| o000 | | 347 104] o052
CRYSTAL 302 (APHSPEC) | 89| 000 I T Tt
(CRYSTAL 309 (APHSPEC) | 69| 000 el ooe
(CRYSTAL 9603 NC(APHSPEC) | 86| 000] | | __3. 39 mzl_ i
HM HECTOR __ = n| o0 [T [T3w|io7, om®
HM NIAGARA w5000l || 3asiie2l 02
HMRESIST(APHSPEC) | 8| 000] | 337 101 085
[HM RH) (RHLZ SPEC) & 61] o000l | —339] wz 0.79 ]
[HM TAHOE (7049) 7l oo 347 0.54
HMVICTORY (7048) | 79] o000 | | 313, 9| 0.18
HM VIKING (7518) ] T . R 99 088
(KW 2398 ( APH SPEC)_ o ogo] | 297] 89, 012
KW 6770 o il eeel T | 30 93] 03
MARIBO923 36| wool [ | 3i9, 96| o84
MARIBO 9363 | 84| og0l _ | aaal sl o
MARIBO 9584  NC = | oo0 | 68| 111] 0.2
SEEDEX SX 1000 J____ 0| oeo] [ | 299 90| 0.4
@;.;:_Qggg ;xms*ﬁn || 78| 0.00 | 3s2inis 00

90| _0.00 127 08| o
= T ——
= — §352 0
=S Tra et = 2
77

* Significant a1 5%

2nd column for each trait is pereent of check. General Mean used as check.

3rd eolumn for each trait i prob. that detection of a diff. of this size is due to chance.

Mean L5D is only appropritate for companing entry means with cach other when F value is signiicant

42



12A. CLARA CITY COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

e D REC/TLES RECALBS | LIM SUGAR %% __ YIELD TiA
(L ENTRY D0 T CODE [MEAN] % [P-VAL|MEAN] % [P-VALIMEAN] % [P-VALIMEANT % P-VAL|MEAN' % [P-VAL
BETA 1994 { APH SPEC) | 75] zs,u;.I—M 0.01) 4045 102 064] 095 99| 075 |s_51_1_|m! 0.01] 1441 98| 055
BETA 2074 (APHSPEC) | 83|277.78 1 102] 008 4025 101 075] 093 97| 028 _14_._3_1“:*15_2‘ 0.10| 14.44] 08| 059
[BETA 5014 { APH SPEC) ! 74127961 103] 002 3709 93] 004| 093] 07| o021] 1a92]103] 003] 1338 le_'_':' 01
BETA GO3SNC(APHSPEC) | 77]271 _J_u 00| 099| 3824 961 023| 095 99| o083] 1452100 098] 14.10] 96
'BETA 6863 ( APH SPEC) _ 71|2s2750 104 000) 4005|101 087] o88] 92| 6.00] 1501 103] 001 1412 ! 0.23
'BETA 6904 ( APH SPEC) | s7|ames 102 0os| 3766 95| 0.40] 096|100] 0.89] 1486|102| 006 1361 93] 0.3
(CRYSTAL 205 ( APHSPEC) | 81125824 95| "0.00] 3867 97 038| 096]100, 087] 13871 95| 000) 1504 102] 051
CRYSTAL302 (APHSPEC) | #9|27656 102 0.15| 4003 101| 0B8] 095 99| 082| 1479 102 0.3] 1459 99 081
(CRYSTAL 309 (APHSPEC) | #6]267. :9+ 98| 025) 3710] 93| 0.04| 097 101| 059| 14.34] 99| 027] 13.86] 94, 0.09
[CRYSTAL 9603 NC (APHSPEC)|  86]271.24] 100] 098) 4267/107| 0.03] 106|110| 0.00] 1360 101| 0.67| 1587108 0.02]
{HM HECTOR I 72lann| y:gr 092| 4510|113 000| 091 95 00s| 1451 100 092] 1660[113] 0.00
[HM NIAGARA sslamosi 02 007| 3836 96| 027] 099]103] 031| 1487 102 005] 1381 %4] 007
[HM RESIST (APHSPEC) | 82[272.02 1 100 _0.85) 3975 100| 095] 091 94| 004| 14.50]100| 088 1462] 59| 085
HM RiL3 (RHIZ SPEC) | 670126473 98 DOT| 35200 88| 0.00] 090 94| 003| 14.15] 97| 003| 13.19] 90 000
'HM TAHOE (7049) | mfamso101| o033] 4108|103 035] 093] 97| 024] 1469 101 038 1493 102] 0.65]
HM VICTORY (7048) T 79l261.41] 96| o01| 4076 02| 049 0.98] 102 0.53 1405] 97| 001 15.64]106] 006
HM VIKING (7518) i 86127617 102] 0.19] 4068 102] 032] o092] 96| 0.4 1474101 022 1469 100] 097
[KW 2398 ( APH SPEC) | 80127534 101 ©027| 3601 90| o000) 098 102 o040 14787100 023] 1313 89| o000
KW 6770 91126505 98 ©0.09| 4103[103] 037| 097101 o060| 1423 98| 0.00] 1555 106 009
‘MARIBOSZY 16 25539' 98] oJ0) 44637112 000f 103[107] oon] 1930] 98| o020] 1686|115] 004
IMARIBO 9363 ) PR mi[ _o70] 4479112 000) 102]106] 003| 1465|101 049) 1654|1121 0.00
MARIBO 9584 NC | 68127277 /101 070 3687 93| 003] 093 97| 031| 1458100 0.78] 1335 91| 001
\iE_E_QE_ESK_lﬂﬂE______q_ 70 | 268.49 W.[ 043] 4347 (109 001| 099]103| 0ar| 1441 99 049] 1617 110] 0.00
[(SEEDEXSXLASER | 78126567 98| 0.2f 3659 92] 0.02] 096]100] 086 1424 98| 010} 13.77] 94| 006
[VAN DER HAVE 166140 T 90255871 94| ooo] 3924 99| 06| 102107 o002 1382] 95| ooo| 15431105 015
% I I S T — 096 145y g
. 217 | 76 2020 1 635 02000 0 ] 291 761 —
_]. 39 43 0y 26 0000 | 38 5.31 !
o005 a3y - - ) 4 - § L&l o 0.05 Eini
0,01 13.72 5 1.57 0.01

* Significant a1 5% #= Significant a1 1% NS - Not significant

Ind column for each trait is percent of check. General Mean used as check.
Ird column for each trait is prob. that detection of & diff. of this size is due to chance.
Mean L3D is only appropritate for comparing eniry means with each other when F value is signficant
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12B. CLARA CITY COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST

AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

NA ppm Kppm | AmMNppm |  Tare% Eme %

U CTTENTRY. T CODE MEANT % [P-VALIMEAN] % ET'_...MW}_“TF‘“‘L MEAN| % [P-VAL|MEANT % P-VAL
| | |

IBETA 1994 { APH SPEC) | 75]24s39| 89| o029] 1953 98| 031112926 3| ooz] 27l 98 65051109 0.12]
BETA 2074 (APHSPEC) | 83|240.68| 88 022| 1964 98| 04s|11493 101] 093] 254 92 5858 99| 080
IBETA 5014 (APHSPEC) | 74|24324 | 89| 025| 1982| 991 0.72]105. uzl 93| 0i8] 249 | %0 6023101 083
'BETA 6035 NC (APHSPEC) | 77|270.05| 98 087] 1992100 088 1Iﬁ31| 02| 075| 260 94| 3930] 66 0.00
BETA 6863 (APHSPEC) | 71|26564| 97 074| 1752 88| 00011850/ 104| 051] 221 80 | 60.031 1011 087
\BETA 6904 { APH SPEC) ~ 87|32028 (117 010] 1976] 99| 0.63]109. 39 96 042| 284 103 084] 61.51]103] 057
CRYSTAL 205 (APHSPEC) "8I |277.45 101 092] 1939 97, 618 uuaslrn-*. 001 260 94 | 62301 105|043
(CRYSTAL 302 ( APH SPEC) ~_89)zi702| 79| ow4f 20531703] 023)11705 102 0.67] 34071231 O11) 62137104 046
|CRYSTAL 309 ( APH SPEC) 6922497 82 007] 2087104 00511970 105 105 039 330120 (6208 | 104] 0.46]
CRYSTAL 9603 NC (APHSPEC). 86288, i3' 105|062 2157|108 0.00] 138407121 251 o1 5896 99| 0.89
[HM HECTOR he 7222434 '2| o0o07| 1957] 98| o036|11026] 96! n5| 320/ 116] 027] 6286 106| 034
|HM NIAGARA 85 |252.51| 92] os2| 2014 104 009112003 m_‘[ 036 272 99| 094 s589| 94 032
[HM RESIST ( APH SPEC) 82030457 111] 028| 1845) 92 000]10410| 911 0.10) 316115 032] 6667] 112 005]
{HM RH3 (RHIZ SPEC) | 6726674 97 077| 19387 97| 0.8 9272 811 000 235] 8BS 031) 61.171103] 063
HMTAHOE(7046) | 73|291.62|106] 054] 1865 93| 000]121.92 107 023| 253] 92| 057] 63.87[107| 0.22]
HM VICTORY (7048) | 79]26600| 97 075 2074 104 009]11009| 66 049) 240] 87| 038 _.:*.‘E-.?:?f #3] 001
HM VIKING (7518) 1 88]256.22| 93| 050| 1963) srs| 043110239 00 006]| 258|108 058] 6745113 003
KW 2398 { APH SPEC) _ 80322337117 Oo08| 1987 99, o0sof11392 00| 054] 276 100] 100| 59321100 057
KWo170 ] 91|26585 97! 075| 2111|106 001| 9685 85! ! 001] 2597 94| 0.69] 6126 103 062
'Mnmm 923 1 6|367.91 13 000] 20720 104] od0f114.55 100 098] 223| 81| 0.19] 6290106, 0.34]
MARIBO 9363 | 84]297.30] 108 041 2136, 107| 0.00]11427 100 099) 255/ 92| 060| 6386107, 022
MARIBO 9584 NC | 68]275 ﬂﬂl 100, 097] I'JIE 96| 042|11237) 98 075| 3.s9]130] o004] s280] 89| 0.07
SEEDEX §X 1009 [T 70]2sas2] 93| oas| 2083 104 00612147 106 02s| 229| 83 025) sid6. 87 003
SEEDEX SX LASER I 7&|291.99 106 053] 1981 59] 070 11193_1_-_95 047] 3100112] o040| 5799] 98 068
VAN DER HAVE H66140 | 90| 33573 1122 0.03| 2091 105 004]11432] 090] 328 1107 0.10] 06671001 096
JENERAL MEAN — | 2746 1998 1144 e T — | 5946 ~ i)
COEFF. OF VAR (%) | 2238 521 I I R Y 1 s
F VALUE = = 188 4.43 7 2.6 o 277 =
LSD.(0%5) 10 0.05 1281 — |1 | os8 ]
|LSD_co1) 13 0.01 169.4 44 0.77

* Sigmficant at 3%

== Significant a1 1%

NS - Not significant

Znd column for each trait is pereent of check. General Mean used as check.
3rd column for ench truit is prob. that detection of a diff. of this size is due 1 chance.
Mean LSD is only appropritate for comparing entry means with each other when F value is signficant



12C. CLARA CITY COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

. ____["BOLTERS % VIGOR

| .. ENTRY | CODE |MEAN[ % 'P-VALIMEAN % [P-VAL
: T .

Em \I994(APHSPEC) | 75| 055] | 166 95| 067
BETA 2074 ( APH SPEC) |8 000 135, 18] 0.06
BETA 5014 (APHSPEC) | 74| o000, | | 17 98 0.84]
BETA 6035 NC (APH SPEC) } 77| 000! “214]123] 005
IBETA 6E63 (APHSPEC) | 71| o000 | 147 | s-;j 0.17
IBETA Y04 (APHSPEC) | ®7| ooo | | 144 0.3
(CRYSTAL20S (APHSPEC) |~ 81| 0oo0] = [~ 202} m‘- 0.17
ICRYSTAL30Z(APHSPEC) | 89] 000 | 098 56 000
ICRYSTAL 309 (APHSPEC) [ 69| 000 1137 65| 0.00]
ICRYSTAL 9603 NC (APH SPEC)| 86| ooo | 226]129] 001
MMHECTOR | 72l o0l |~ | 19 112] 030
MMNIAGARA | s/ 000] | | 2277130] 0.01)
[HM RESIST (APHSPEC) | 82| o000] | 2171124]  0.04]
'HM RH3 (RHIZ SPEC) [ 67} 000] | | 238|136 om0
HMTAHOE(7049) | 73) 000l | 2341134] 000
HM VICTORY (7048) 79| o0l | | 189 108 o048
HM VIKING (7518) [ s8] ooo | 202 116] 0.8
KW 2398 { APH SPEC) | ®o| ooo | | 184106 063
KWermo TN T | re2iiie] oas]
MARIBO 923 (T3] ool T Tl Thaal s3] 0.4
MARIBO9363 | 84 ool || 152 87 07
IMARIBO9SB4 NC 68| 000] | | 176/ i01] 092
SEEDEXSX1009 T 7o o000 [ |28 74[ 003]
\SEEDEX SX LASER | 78] ooo| | 132, 76| 0.04
VAN DER HAVE H66140 | o0 000 1341 77,005
LU [

"OEFF. OF VAR (%) — | 243
I'V*I_U_l__ L= ! EESPRTENSOR) 5 | e
LSD.(05) ] | oos ]
LS.D. (01) 0.01
* Sigmificant at 5% ** Significant at 1%

Ind column for each truit is percent of check. General Mean used as eheck.
3rd column for each trait i3 prob. that detection of a difl, of this size 15 duc 1o chance.
Mean LSD is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 13A. DANUBE COMMERCIAL

1997 SOUTHERN MINNESOTA CDMP;[ERCML CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

REC/T LBS REC/A LBS ~ LTM_ SUGAR %a VIELD T/A__|
'["_-___- TUENTRY - [CODE | MEAN | % P-VAL HIEN' % |P-VAL|MEAN] % |P-VAL|MEAN] % |P-VAL|MEAN % |P-VAL

| i '
BETA 1994 (APHSPEC) | 75| 27659 104] 000 42:_r|_. 95_]_ 004| 089[100/ 095| 1472 104! 000] 1542 91| 000
|BETA 2074 ( APH SPEC) C 83| 27077 102] o.a0] 440! er| 039] 0831 94 000 1437/101] 020] 1632 9% 0.10
IBETA 5014 ( APH SPEC) _ 74| 26732101 064| 4057 90| 000| 88| 99| 073| 1425 100 067] 1503 89| 000
BETA 6035 NC (APH SPEC) 77| 26564100 00| 43557 97| o0.a8| 086 96| 0.01] 1414]100] 072] 1639 97| 014
h]'E.TA 6863 ( APH SPEC) 71| 27160 102] 005| 4693104 0.10| o086] 97| 0.13| 1444]102] 007] 1726/ 102] 040
'BETA 6903 ( APH SPEC) 87| 27575 104| 000| 4489 100 088| 087 98 045| 1366103 000f 1625 96 006
ICRYSTAL 205 { APH SPEC) 81| 25339 95| 000] 4343 o6 0.15| 088 99 068] 1355 96 000] 17.20[102] 050
CRYSTAL 302 (APH SPEC) | 89| 26527 100| 0.80| 4481 99 o082 090 102] 038 14.17 100| 089| 1686 99| 081
(CRYSTAL 309 { APH SPEC) 69| 25582 96| 000| 4416 95 043] 100/ 112] 000] 1379 97| 000| 17.24] 102] 044
|CR\'5T.~.L%03 NC (APHSPEC)| 86| 263.79| 99| 044| 4530 101 083| 093 105| 004 1412 100, 063]| 17.19]101] 052
'HM HECTOR 72| 266.18| 100 0.95 3640 103, 021 088 100 084] 14.19 100] 007| 1745 103] 0.8
'HM NIAGARA | 85| 263.16] 95| 032] 4492[100] 00| 092 104] o011 1408] 997 0.43] 17.09] 101] 071
HM RESIST{AFHSI‘EC} | 82| 26717 00| 068| 4sse 102 048] 087 98 03s| 1423 100 077| 17.16! 101 0.57
[HM RH3 (RHIZ SPEC) T w7 26113 o8] 009) a109) 91 000] o088 99| o074] 1294 98! 00| i570] 93| o000
\HM TAHOE (7049) 73] 26864 101] 035] 46601103 017| o086 97| 0.1 14207101 047 1737] 103026
|“M VICTORY (7048) | 79| 25896 97| 0.02] 4645 103, 022] 0937105! 003 !_3.!'&__‘"5._ (.03 1?94|1"3!'.ﬁ ot
[HM VIKING (7518) | se| 27384 | 103 “oot| as21100] o090f 090 101] 063| 1459 T03] ooo| 1652] 97 025
KW 2398 ( APH SPEC) %0 26775 101 054| 4374 97] 024| 088 99| 081 1427 101] 055 1633 % 0.0
KW6770 "1 orf 2s923] 97, 002| 4462 99| 0es]| osel 97 ois| 1383 97] oo 1723 102] o045
MARIBO 923 o 76| 26081 98| 007) 4660 103] 0.08] 0.94]106] 001] 1398 99| 0.14]| 1788106 um

MARIBO 9363 | 84| 27490[103] o000| 4675 104 0.43| 082] 93 o000) 1457 103 oo1| 17.02 |m|
MARIBO 9584 NC e8| 27077 102| 0.0| 4386 97| 020| 088 100] 08| 14.42 102 o009] 1621 uus
ISEEDEX X 1009 0 70| 27rsaf102] 008| 5275 117, 0.00 _gas_[_qp. 0.56) 1445] 102 0.06] Lsuarll.*. 0.00
[SEEDEX SX LASER _ 78] 25997) 98| 004) 4343| 96 06| 087 98] 047| 1387 98] 002| 1679 um

VAN DER HAVE H66140 o0| 25967 98] 0.03] 4769 106! 0.02] 0521031 0.4] 13901 980 004 13351_113

26599 a506 T TR 5
== 3.08 7.1 6.13 s 618
= 474 435 348 | das ~5.98 =
__| 005 | 8.14 3 K _0Bs |
.01 1075 4 LAl 0.0l

* Significant a1 5%
2nd columen for cuch trail is percent of check. General Moan used as check.
3rd column for each trait is prob, that detection of a difT. of this size is due 1o chance.

Mean LSD is only eppropritate for comparing entry meens with cach other when F value is signficant

** Significant at 1%

W5 - Not significant

46



TABLE 13B. DANUBE COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

i o). NAppm Kppm |  AmNppm | Tare® | Emergence %
CLTTENTRYC L TCODE| MEAN | % PVALINERN] %o [EVALIMEAN! %6 [P-VALIMEAN] % [ENAL|NEAN] % VAL
|

[BETA 1994 (APHSPEC) | 75| 187.26 _92_! 014] 1526| 98| 034]21484|107] 041) 470[101| 050] 6645 106| 0.07
[BETA 2074 (APHSPEC) | 83| 19636| 96 049| 1450 93| o000|188.11| 94| 0.19] 422] 91| 030] 70.07|112] 0.00]
IBETAS014 (APHSPEC) [ 74] 20983[103; 062) 1607[103| 0.13]17896| 89| 002] 457! 98] 084] 66241106 009
F;g’rmu:gr_wcmrﬂsrtg_ 77] 187.031 92| 013] 1548 99| 078|1B4.77] 92| 009] 425] 91| 034] 3831[ 61 000
BETA 6863 (APUSPEC) | 71| 17979 88| 003] 1435 93| 000|21557/108| 0.09] 397 85| 0.1 6781 108] 041
'BETA 6904 (APLISPEC) | ®7| 21553 106, 032| 1500 96| 008]199.96/ 100 099| 535|115 0.10| 6849 109] 0.01)
ICRYSTAL 205 { APH SPEC) 81| 18789 92| ©015| 1486] 95| 003|21899[ 109 0.04| 538[114] 013] 6846]109] 001
(CRYSTAL 302 (APHSPEC) | 89| 20481 100] 096] 1592 102| 030|203.85/ 102| 0.68] 499(107| 042 66.80]107| 0.08
(CRYSTAL 309 (APHSPEC) | 69| 19871 97, 063| 1742]112| 000]237.47)119| o000| 480103 0.73| 6193 99| 0.74
[CRYSTAL 9603 NC (APILSPEC)| 86| 23468 110 007| 1550|100 0.81|22653 113| 0.00] 526|113 0.15| 66.17|106| 009
IHM HECTOR [ 72] 18980] 93] 021 1494] 96 006|21884] 109 0.04] 542117 007] 6096 97| 043
[HM NIAGARA | 85| 23041 113 002 1668 107 000]18505] 92| 0.10] 4.17| 90| 025] 59.52| 95| 0.14
{HM RESIST { APH SPEC) B2) 20020 102] o066] 1512 97 0.17]19593] 98| 0.65] 450 97| 0.72] 6421 [ 103 045
{HM RI113 (RHIZ SPEC) 67] 20955103 64| 1541 99| o061 f197.10] 99| 074| 531114 0.1 6254 100] 097
[HM TAHOE (7049) 73| 195 sml 96| o046] 1451| 93| 000[20828 104] 037] 513/110) 026] 65541105 0.17
{HM VICTORY (7048) 79| 20152] 99 og1] 1s95|102] o026[22339] 112 o001 477[103] 077 5131; 82/ 0.00
[HM VIKING [7518) 88) 19919 98 0.66) 1640|105 001|18863] 94| 021 420] 90| 029] 6652 106 047
|KW 2398 (APH SPEC) 80| 20949 103 0.64]| 1546 99 0.74]197.01] 98 .__n._y 353 76! om] 6228] 99 087
KW 6770 B . o] 21014 103 0.60] 1618] 104 0.07] 16231 | 811 000] 437 94| 051| 6440] 103] 040
MARIBD 923 76| 23084 113 002| 1649)106| 001|204.10 102 066| 41| 95 0.57| 64.09]102] 049
IMARIBO 9363 | s4a] 18560] 91| 010] 1499] 96| 008[172.18 8, 000] 4.56 08| 0.83| 66.77|107] 0.05
MARIBO9584 NC | ¢8| 19997 98| 0.71| 1580 101 049|193.54| 97| 047| 496|107 046| 5602 89| 0.00
ISEEDEX 5X 1009 70] 20514 100] 093] 1539 99 058}19497] 97| 057| 405 87| 0.6 5826 93| 004
|SEEDEX SX LASER 78| 0401]100] 099 1553 100| 0.501191.58 96| 035] 521|112 o018] s046] 57 031
(VAN DER HAVE HO6140 90| 232 370114 po1] 16020103 018 19905 100] oo50] 427 92| 036 62,0'5| 99 0.79
GENERAL MEAN 2042 | 18T 001 | 465 62.6 R
COEFF. OF VAR (%) 1523 | 5w 1288 _ | asmm | 966 |
F VALUE 1.63 . . 08 143 948

L5.0. (.05) - 005 _19n 1 26 ___0‘_15_

L.5.0. .01} 8 .01 123.7 34 0.59

* Significant at 5%

20 colurn for cach trait is percent of check. General Mean uscd as check.

3rd column for each trait is prob. that detection of a diff. of this size is due to chance,

Mean LSI is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 13C. DANUBE COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

. _BOLTERS% | “WR

[T ENTRY . CODELMEAN | % |P-VALIMEAN] % [P-VAL
BETA 1994 { APH SPEC) 75) 020 | ] 124] 72] 0.00
RETA 2074 ( APHSPEC) 83| 000 | L] 65 000}
BETA 5014 ( APH SPEC) 74l 000, | | 199|116, 009
IBETAGO3SNC(APHSPEC) | 77| 000 |~ | 2527146] 0.00
|BETA 6863 { APH SPEC) 7l 0.00 | 1ot s8] 000
(RETA 6904 { APH SPEL) [ &| oeof | | 139] 81| 003
CRYSTAL 205 { APH SPEC) ENE TN | 176 102] o080
CRYSTAL 302 (AFHSPEC) | ®9| 0.00] | 100l s8] 000
CRYSTAL309 (APHSPEC) | 9] ©000] | | 113 _..15.'?.1'. _0.00
CRYSTAL 9603 NC (APHSPEC), 86}  0.00 223 130] 000
[HM HECTOR 1 _72 0.00 2.50 ) 145 1 009
HM NIAGARA 85} 000] | 2227129] 0w
HM RESIST ( APH SPEC) B2y o000 | __lifv_L”? 0.00
[HM RH3 (RHIZ SPEC) 67|  0.00 201 ] mf 0.07
|HM TAHOE (T049) _ 73] 000 | 2260131 o000
HM VICTORY (7048) | 000 151] B8] 017
[HM VIKING (7518) f 88] o000 ! 189110, 028
KW 2398 ( APH SPEC) I 80| 000 213124 001
KW 6770 : | 91| 000 1 2.63 153  0.00]
MARIBO 023 | 78| 000 | 1241 73! 0.00]
MARIBO 9363 L sl ooo [ | 1.85T108] 04l
MARIBO 9584 NC e8] 000 | | 164 95| 061
SEEDEX SX 1009 70| oo00| | !.m| 58 000
{SEEDEX SX LASER B 78] o000 | 1277 74 000
[VAN DER HAVE HG6140 90] 000 | 1131 651 000

ENERAL MEAN e I 17 ]
COEFF. OF VAR (%) B 35
F VALUE ____ .
L.5.D. (.05) _ | 005 =
LS.D. {01} 0.01

* Significant at 5%

2nd column for each trait is percent of check. General Mean used as check.

3rd column for each trail is prob, that detection of a difl. of this size is due lo chance.

Mean LSD is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 144, DEGRAFF COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST

AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

— nsc.:rus REC/A LBS LT™ SUGAR % VIELD T/A
SRR 1 LR . CODE[MEAN| % _|P-VAL MEANT % TP-VALIMEAN| %  P-VALIMEAN| % T{PVAL m.mTI %[ P-VAL|
!afm 1994 { APH SPEC) __15] 193, 4?' 1oL 02| o49] 096 102) 033] 1563| 100 I _o02s] 149 11| o7
|HETA 2074 [ APH SPEC) B3| 29045 ] T bl oew| o 93 | n!! 15.44 100] 089] 1846] 101 077
|BETA 5014 { APH SPEC) _ T 7a|9732] 103 93] o004 088 94| 0.03] 1576 102 0.067] 1662 91 000
'BETA 60ISNC(APHSPEC) | 77| 29230 100 03] 034] 050 57 ﬂ.m 1551 ml 062| 1863] 102] D54
[BETA 6863 { APH SPEC) B R 1ol 0ET| 087 93] 001] 1600 104 0.00 Iwﬂ 97| 036
|BETA 6904 { APH SPEC) 87 29539 12l T 03] es o0 o65| 1571 102, 02| 1849 01| 072
-:‘R'rs“m,ms:nmswr} 81237781 96 w-_ o3| o9a] wo| o92] 145 96|  0.00] 1841 01| 085
cnvsn_l. 302 { APII SPEC) T m|amage] oA @] opl| 096! 102] 035| 1516 98] o020] 1m0l 93| 03
ansrm_:mmm SPEC) | 6928037 97 _92; 00| 095 102] 039] 1498] 97] 0.03| 1735 95 0.8
mvsmi.nm NC[APHSPEC) 86) 290.16 | 10a] DETROseS9| 96 l__ﬂl! 06| 113] 000) 1556] 101 042 1745] 95| .12
IH'HI!FC‘IDH. - [ i zEa oo oTEpssiie ms{ 04| o092 o8| 049] 1533 100 070 92 105 0.7
{HIM NIAGARA 8] 20443 02| 023p22sas) 99| 067] 095 12| o46) 1567] 102] ogs] 1775]  97] o3
[HM RESEST (APHSPEC) | B2 28384] 98| 017515037 | I 97| o42| o087 93| o000 1505 98] 007| 18IS 99 ] 0B
[HM RH3 (RHIZ SPEC) | 67|28843] 100] 0.B0M9RST2| 93| 004| 091 97| 033 1533 ] 99| 048] 1TA7] 94 004
(1M TAHOE (7049) T T 28800 9 | (.72 Hog233 j 'D-II 007 090 97 017 1831 99| 060 17.31 95| 007
[HM VICTORY (T048) I m|B6ie] el osTk7eis0] 109 ooo| 090 97| o020| 1542 100] 097| 1989 1 0.00
|HM'UIKIH(:_{?SIE_J 55| 28600 99| o040p0265d| 95 0.2] 098 14| 009 1528 99| oso]| 1737 96| 018
[KW 2398 { APH SPEC) 1] 19!29| 100 | 066045007 95- a4 oea] aon]_ogr] 150 101 o6} 1733] 95| 07
(KW 6770 1T wmjmsti o oo pald 39 102, 050] 087 104 oii] 1510 98 oll] 0| 104 004
[MARIBO 923 I, T6| 28084 o7 oo4fpseaos| 0s| 009 097] 04| oa7| 1502 97| 004 1989 109 000
{MARIBO 9363 _ 84f9285 101 pA0p3assl | 100 0778 0.9 13| 023] 1562] 101] 029] 1831 100, 057
MARIBO 9584 NC 1 es znuu.' 1ol oT0pieTa 97/ 03o] o092 98] o43] 1547 100 0.75] 17.63 g6l 022
!szzm;x_szgg_lggg_ T 1 Tmolmrwmi] w0 o4 s nzi_ 120] ooo| 097 4] oaz] 1562] 1w01| 028 _zl_.'a_a_f 119 n.00
[SEEDEX SX LASER 78| 20500 | 02| odgp3iess] 100l 090 089 56| o008| 1565 10z| 032] 1800 98] 058
|v.u~. TER HAVE HE66140 go) 287111 99| 056653531 1071 oo4| 095 02| 043] 1531 93] o60] 19701 108 0.01

FRERAL MEAN 28943 § FES I 15.41 I B
COEFF. OF VAR (%) 98 0 - 736 ) | mas ]
FRENIE: o - e~ 0 = 20 - “374 102 14 1 s
LS50, (08) B N 005 11.7 ) 4 1 s 0.05 B
L5.0.(.01) 0.0l 15.43 5 2.0 001

* Significant ak 5%

&% Shinl fleam at 1%

NS - Mot slgndficant
2nd column for each trait is percent of check. General Mean used as check
3rd column for exch trait is prob. that detection of a diT. of this size is due to chance.
Mean LS is anly appropritate for comparing entry means with cach other when F value is signficant
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TABLE 14B. DEGRAFF COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

NA ppm ~ Kppm_ T AmNppm | Tare% |  Emergences |
| SRR O RN . o VLN e . (RN % (T

- |
fis7aar| 06| o0od4| 20561 120 nnu 2961 18| 018] 7632| 107|000
. TAM ] T3 5T LIS ) R S VT Tzl 03
64653 100 094l isos] 95 031 2550 99 o094 7268 102] 029
$48.34) 94| 001|16232| 102 068] 206/ B0, 006] 4456 63| 000

43800 87 o0o)iered| ios| 028] 234 el 039] 7407 14 006
570.96 96| 004 150.65] 95 037| 288 16| 0.4] T094| 160|099

[BETA 1994 { APH SPEC) 8 32881 @

BETA 6035 NC (APH SPEC) 33518, 95| 053
\BETA 6863 { APH SPEC) _| 31928 91| 023

BE.TAW(APHSEQ 4 39550 11z ol
|CRYSTAL 205 { APHSPEC)
|CF.‘|'STAL J0Z(APHSPEC) |

GE6.41 | 10| 023|17078]  107) 0.08| 247 95 069 7753 18] 000

i|29257] 83 003 [i6864
74290| 106 001| 15671 99! o078] 27| 107 ose| 7344]  (04] 0.3

3'5'@5 102 0w

-]
BETA 2074 [ AFHSPEC) | malasssa eS|
BETA 5014 { APH SPEC) ___g 28683 8

77

71

87

il

39

ICRYSTAL 309 { APH SPEC) N 02 95u 076069855 | 1031 013] 16651 105 03s| 308 120, o07| 7652 108 000
[CRYSTAL 9603 th_A.FHSPEL‘J 86 ) 31! ! ios| 109 000]20659] 130 o000) 234] 91| 039| 7468, 105 002
HM HECTOR 72| 32108 911_ _0.28 do] o8| o038]16374] 103 oss| 2ia] 83 oa2| ms2| 103 025
HMNIAGARA | 85|30 105 | 170863 | Toa| 0o7)14735] 93| woas| 330 125 002 é3s) 9| 012
{HM RESIST ( APH SPEC) ] B 52001 93| ool 14209 %9 op4]| 232 o8| 085| 6956 08 04l
[HM RH3 (RHIZ SPEC) | e7|30876] 87 66986 100 Od46| 14262 90, 004| 239, 1 050 T0.87] 100 098
[HM TAHOE (7049) S I 1 T T ] 94 000] 16593, 104 039 265 03] 09| 7409 104] 005
[HMVICTORY (7048) 1T m|oisa] &l 101 049f 15943 100! 0os| 1si[ 74| 002 6189 87 000
HM VIEING (7318) | BE | 378.80 108 | 107 G004 150.13) _’Q’;_{__ B33] 274 106, 055) T4.65 105, 002
KW 2398 ( APH SPEC) &0 _~IEII_'P| 1187 002fie0606| 98| 028} 152951 96| 046| 2720 106, 61| 73sS0] 104; 0.2
KW 6770 o [ oi]3aea|  113] oaoh7s2sy]  107| 00| 14362 90| 006| 2350 %1 04| TAA0] 103 9
-mnmm 76| 450.00 ] 28] 0.00 2] oafi41as| 9] 083| 28 10 034] 7735 169 000
[MARIBO 9363 B4| 38737 110 620 14| o4 15543 98| o.66] 2327  90] 035] 7269 103 028
MARIBDO9S8d NC | e8| 35000 99| 043 98] 026] 15140 95 035| 21380 100] _M‘.r 6195 47 0.0
SEEDEXSX 1009 | T 3'.-5444 07| 039fies920] 02| oa7|i167.43] 105 029] 260, 101 | 6624 93] 0.0
\SEEDEX SX LASER S )’__'.1 32433 92| o3iie3R34 100 0&T| 13938 B8 002 _-‘;-Ll_ 121 T34 ioa] oo
(VAN DER HAVE HEST40 90| s06sa] 11 o0oshes3ia o1 079) 15191 96! 038 3] o3| 048] 6903 97 02

[ 57 (=5 15895 37 7092

21.57 g B2 | as i

| 227 00000 ]| 46 . 443 S — 16.5%
= | e > 0.05 1060.1 - 15 = D45 4

i} oo B .14 g3

* Significant at 5% ** Significantat 1% M5 - Not significan

2nd column for each trajt is percent of check. General Mean used as check.
3rd column for each trast is prob. that detection of a diff, of this size is due (o chance.
Mean LSD is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 14C. DEGRAFF COMMERCIAL

1997 SOUTHERN MINNESOTA COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

T P S | - S Ly ___ VIGOR
I CENTRY . |CODE (EAN. % . [P-VAL
BETA 1994 (APIISPEC) | 78 161, 88 047
BETA 2074 ( APH SPEC) 8 150] 82 004
'BETA 5014 ( APH SPEC) {74 75| 95| 05%
[BETA 6038 NC (APH SPEC) |77 3% 138 000
BETAGR63 (APHEPEC) | 71 136, ™| 000
RETA 6904 ( APHSPEC) ] 179 98] 079
(CRYSTAL 205 (APHSPEC) | 81 17495 087
CRYSTAL 302 (APHSPEC) | 89 bo|ss| 0.00)

'CRYSTAL309(APHSPEC) | 69| 00
[CRYSTAL 9603 NC(APHSPEC) |  B6) 0.

-lIM II'“ECTUR 1l S 453 by 000
HMNIAGARA | Es 237 128, 000
[HM RESIST (APHSPEC) | 82 251 139 000
[HM RHI(RHIZSPEC) | &7 264 144] 000
HMTAHOE(P0d9) | 73| o 200|109, 028
(HM VICTORY (7048) __ ™ 186 102 083
HMVIKING(7518) | & T35, 13| ool
[EW2ISE[APHSPEC) | B0 195 . 108, 036
(KW 6770 [l 273 1511 000
MARIBO92Y N . _iF'P'__EEJ__“-W.
[MARIBO 9363 | &4 1.54:1 B2 oM
[MARIBO 9384 NC R 1 200 115 008
\SEEDEX SX 1009 | 70 097 s3] 00
[SEEDEX SX LASER 78 124 R 000
[VAN DER HAVE 6140 | %0 0.9% 547 0.00]
ENERAL Hl’lﬂh I I N __
COEFF. | DI-' WI.H ;_“m} — A === LS D -
EVALUE  ~ o o B e
L.5.D. (.05) = S .05
L.5.Ix (.01} .01
* Sigmificant w1 5% ** Significant at 1% NS - Mot significant

2nd column fos each trait is percent of check. General Mean used as check.
3rd column for cach trail is prob. that detection of o dill. of this size is due 1o chance.
Mean LSD is only appropritate for comparing eniry means with each other when F value 5 signficant
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TABLE 154, COMBINED SEMI COMMERCIAL
1997 SOUTHERN MINNESOTA COMBINED SEMI COMMERCIAL CODED TEST

AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

I REC/T LBS RECALBS | LIM_ S =
g NTRY - I CODE IMEAN| - & - | : ; [ ; . T
|L__ L ENTRY. ;' |CODE|MEAN %  [P-VALIMEAN] % [P-VALIMEAN| % P-VALIMEAN| % |P-VALY P-VAL
ACH 309 (CHECK #2) | awfa6224 99| o33] 429 90! ooof n_msl mt' o6l ] 1407T] 99 035 | 000
}BETA J56({APHANSPEC) | 251|26331| 99| 057] 4550 9% 0IS) 083 981 038 410] 93] 047 7] 017
'BETA 3945 (APHAN SPEC) | 2w|2w340] 107| 000 4657 99 oel| o0s2]  97] oa1] 1509 106| 0.00) 93|  0.00)
BEM 5296 (APHANSPEC) | 20627071 102] 002] 4547] 96 0.04] 098 103! I 0a3) 1452] 102 1 0.01 I_;___g_._m1
[BETA 6904 (CHECK #1) [ ai)27iee| w03 oerf ast7| 97| 023| onsl 1o0] 087) 1453|102 0. I om
{BETA M701 (APHAN SPEC) | 23027653 14| G00f 46521 99 O058| 083] 93, 000] 1471 104] 004 0.01
IBETA MTO2 (APHAN SPEC) 200[ 26602 100] 063] 4199 9. 000| 094 98 o042] 14247 (00, 070 0.00
'BETA M703 BLEND (APl mmsrﬂ 20|271.72] 103 001 4770 10i] 063 081] 95 001f 1448 102 042 .50
|BETA MT04 {APHAN SPEC) | 24326804 101 021 4468 93] e03] o052 — 97 oa1| 143z 1! 024 .00
(BETAMT03 (RHIZOMANIA) | 21026108 99| 0.16] _3_'@"1_[_ 0L 069 _102] 021 1403] 18 025
[BETA M706 (RHIZOMANIA) 223126143 99| D0} 4608] 2 9R] 035 o3 009 1405 ! | 1] 068
BETA M707 (RHIZOMANIA) 1_1;.1 248.83 94 000] 4265 90 000 104 008 1343} 95| ﬂﬂl 96 007
CROPLAN EX103 213 | 26947] (02| 0.07] s044] 107 0.00 . _97. 09| 14400 01| oda] 1870 105 062
CRYSTAL 9601 (APHAN SPEC) _’; 2351 263.13 29| 033 _Wi._.?_?.. 02| 059 104 opd] 14157 106| 073 1742 98, 032
ICRYSTAL 9700 (APHAN SPEC) 24625878 98| o002 4512] 96| 008 084 997 056 13.88 1 &s 001 1747 98| 038
[CRYSTAL 9708 201 [27266| 103 000| 4761 01| 06| 091 96 002 1454, il | 1741, 98| CET
[CRYSTAL 9711 4 98| 26665 101| 047] so11] 106, o0i] 054 990 0s4] 14270 1u:| 050 1T 105, 002
CRYSTAL 9712 | 21726660 01| 048] 494 05| 003| 059 105 002 1432] 101 028 1864|105 0.4
CRYSTAL 9720 (APHANSPEC) | 247|25485| 96| 00| 46771 99 o074| 054] 99| 0S4} 1368] 96| 000] 1837 163 016
ICRYSTAL 9727 _ [ 2| 26439 100 088) 4801 102 04| 053 97 016) 404, 00| 071 18 _1'_'1 m:. 037
CRYSTAL 9740 {(APHAN SPEC) ni| 0] e[ oo dsm. T o5 006|089l o4 oo2| 1483, 102 oo] 1eel] 93] 000
[CRYSTAL 9744 (APHAN SPEC) | 205 | 265‘-'._ _!F‘_*'-'_| 0.80] 4466 | .‘!i. _003] es0; 95 ool 141 100] 090 1681 94| o0l
[FILLEK w1 228 dev04; 100 D38| 4316 [ooo| os7] 10z 621 1433 01| 027]| 1576 S8  0.00
S _._,__..} + o f M i

'FILLER #2 T 33fees] 00| o0s7) 4248 90| ooo| os4! 990 070) 1426] 100 059 1598 9| n.0f
IFILLER #3 TN TR TR I 99 o60) 3896 #3| 000) 096 101l oso| waa4]  j00)  046f 14, aal 000
[HILLESHOG HECTOR [CHECK #3219 | 26501 100] 0.90 97, 08| 091, 95, 002| 1416 100 08| 1747 96| 0.0
TiM To54. 1 wilee72] 101 045 107 001 051 96 003| 1435] 100, 065] 1886 106 0.01]
HM 7057 245 m-w ] 03] 9 064] 080 4] 000] 1432 1] o] Rl s on
'HM 70865 ___mgﬂ 26052, 102 047 9 04| 0% "9 07| 13437 102 007] 1731 97| 030
HM 7066 277| 26650 101 04l 108 000f o088 95 000f 1433 100 074| 1503] 107 000
HM 7071 (RHIZOMANIASPEC) | — 238 | 25851 98| 0.02] 04| o009| 1os| 1l ooo| 1398, 99| o9 1899 167, 000
[HM 7072 (RHIZOMANIA SPEC) | 221 | 26135 99| 0.9 “95| oos| oee| ted] 003} 1406, 99] 029) 1708 98| 011
[N 7073 (RHIZOMANIA SFEC) 212|361.36] 99| 009 100 o066] 095 100] OBI| 1402, 99| ois] 1823 JIJZ _0.29]
{HM 7076 (RHIZOMANIA SPEC) 218] 259.03 Ium _110] 000| 1060 112, 000) 1401 99| 06| 2008 113 000
|HOLLY G7THXTO08 09| 26397 100 076 Tuiz] T ooo| ossT 104 006| 1408]  io0| oes| madl 2l 600
[HOLLY 97HX712 _ 20226943 1m| 007 95] oo4| 0571 1027 039) 1444|102 0.05] 66l 93| 000
HOLLY 97HX713 12271200 102] oor 94| 00l 09| 101| 051)77a527 102| 001f 1631 92 000
HOLLY 97HX714 97| 0.00 o8] ooo| o955 wo3| 0az| 1383 970 0.00) 19.85 11, 000
[HOLLY 9THX721 | 94| 0,00 93 003] ioa) Io'L _000| 13477 _95_+_ 000] 1797 1010 069
HOLLY G7HX722 g 260, 98 007 s o3| os6] 101 03] 1356 9El oo 1908 107 000
IMARIBO 9767 : !ﬂ!- nﬂ__qm 06 002] 094 _'J'!I'; e 145(1 162 001] 1837 103 016
MARIBO 9303 (CHECK #4) 208 | 269.15| 102 0.09] 4852 03| o24] on9] de4] 003] 1445]  102] ood]| 1z02| 101 060
IMARIBO 9757 215]266.84] 101 043] 4684 9| om| o085 9| o076| 1439 :_ 101 o043 1734 e8] o4e
(MARIBO97S? 204 | 37267 101 | noaj 4508 96 008] ME' 103, 0J8) 1461 103 0.00] 1651 5 o
IMARIBOSTSE | 134 256,04 97| n00| d658 9 061 ___I}‘Hil 101 074 1aTe] 97 o00] 1R 102 040
'SEEDEX 1015 19926937 102] 009 Sled| 10| oo0) 051 %6, oo02] 1437 100 oas)] 1908 10| 000
SEEDEX SX1011 | 2400263741 100 0.69] 4603 98] 033 100 105 o002 t40B] 00| 095| 1744 98| 034
SEEDEX 5X1012 | 7s4|76633] 101 D0SS) 4451 95| 003| 090 04| 000 uzl 0| 085] 1673 94 ool
SE_E__DEQQGI} 124 | 25170 5] 0.00 5146 | 10%| GO0) 055 100 085 “13.53 1 95 000 m.-ls 151 00
ISEEDEX SX1014 1 _mi]assee] e 003 _s_n_iz_.- 107 000] 093] 95 | 03] 1349 98] ooz| 1951 110] 000
[VAN DER HAVE H46109 | 2220 27027] 102] oo4| 4ev4] 100 085| o7 92| ooof 14387 1oi| ogz] 17.3s] 97 on
"MN DER HAVE H66287 2200 26374 100 0.69| S047) 107 0.00 E!L_‘-!ll__‘?_l’f 037) 2] 100] 0S8 19.08 IW1._".'3-F!U
}\r_@@_ HAVE H66339 252126682| 01| 043] s0437 107 001} 095 99 076| 1429 101 043] 1889 106, 00!
|VAN DER HAVE H66340 240 26218 e 032 5345] 1:3 oea] 092 MI 00s| 1403] 99| 0.0%| 2037, 114|000
(VAN DER HAVE HB6341 61 260.00] 98] 0.07) _000)] 097 162] 036) 1397 98 008 ..i.?;f'-’r.! 109 0.00]
[VAN DER HAVE H68108 216 | 256.50 97 0.0 m'vi o76] o007 wel o] 3wl o7 ooo| 1e2e]  jo3l en3

I 2 A N 093 B N 2T}

i ] §.93 755 I Y1 786
-l 73z 475 6.21 wis ]

005 733 3 Ll 008

LSD. fm: 0.01 969 4 _ 146 0.01

* Significant at 5% o Significant a1 1% NS - Mol significant

2nd column for each traat is percent of check, General Mean used as check.

3rd column for each trit is prob. that detection of a &iiT, of this size is due 10 chance.
Mean LSD is only appropritate for comparing entry means with each other when F value is significant
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TABLE 158. COMBINED SEM1 COMMERCIAL

1997 SOUTHERN MINNESOTA COMBINED SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

S, — NA ppoi . Hppl Am. N ppm Tare %

i.:;._.:-.;wm.. .. |CODEIMEAN| % [P-VALIMEAN] % [P-VALIMEAN| % [P-VALIMEANT % [P-VAL

n.ca 309 (CHECK #2) | 24af29599] 94| oM :m[ 103, oi4ji7r7o, oo 097] 490, 115| 0402

[BETA 3436 (APHANSPEC) " 2511 31477] 100] 055) 1580, o4 o00i)is008  107] 01S| 484] 113] 004

[BETA 3545 (APHANSPEC) | 23| 27066 86, 003] 1686 01| o74)1es72] 96| 039 416 57| 0.68]
95

IBETA 5296 (APHANSPEC) |  206]29836)  95] 040| 1695 101 057]19946] 12| 00i| %05

'BETA 6904 (CHECK #1) I TaT3issal 0] 089) 1e47] 98| o4sfisi4l| 102| 065| 435 102 079
[BETA M701 (APHAN SPEC) | 230]2337| 74 o000| 1999 95| 003|173 10| o%i| 419 98| 075
[BETA M702 (APHAN SPEC) 200{29045| 93] 022 1ed2| 98| 036/ 1834D| 103| 045 46 I 109 016
[BETAMT03 BLEND (APHANSPE  220[20137, 92| 024| 1599 95| 00417150 97| 051] 4221 99| 0.4

'BETAM704 (APHANSPEC) | 24327830 88 007| 1673 100, 097|16890] 95| 034| 424 99| 090

[BETA M705 (RHIZOMANIA) | 210 m,ﬂ_;' 98| 077 17521 105, 00317604 99| o0&l 336 M| 000
{BETA M706 (RHIZOMANIA) | 225033747| 107| 029 1695 i01| 057| 18840 106] 021| 412] 96/ 038
{BETA M707 (RHIZOMANIA) | 237] m_u____g;* “040| 16e4] 101| 057| 20685 117 oo0| 522 123] o000
[CROPLAN EX103 | 13| 309.50] S| 077) I649] 9B] 048116183 S1| O008] 388 _El.} 0.13
'CRYSTAL 9601 (APHAN SPEC) 15| 34008] 108 021 tesi| 99| e7i|20028] i3] oon] 404] 97l sl
'CRYSTAL 9700 (APHAN SPEC) | 246] 25726] 82| 001] 1701| 102, 045] 8407, 104| 04s| 392| 92| 019
[CRYSTAL 9708 [ aoi|zoar| s61 003) 1610] 96| 00717746 100[ 099} 407 95| 0as
(CRYSTALSTLL | 198f3as2s; 19| oasf 13| 96, oos|livesi] 9] o51| 4is|  97] 066
[CRYSTAL 9712 27| 320997 t{azi 079) 1759| 05| o002|185E4. 105| o034| 436 102] 07
b(‘HYSTﬁL'J?m[MHANSPEC] _u7|2me27] o1 oa6| ees| 9o o7|is2e3| 103 o0ss| 453|106 035
ICRYSTAL9T27 129 as00s] 1| oo 1638 o8| o031] 154277 E7] oor| T ol6
[CRYSTAL 5740 {APHAN SPEC) 223029467 93] o31] 16437 9m| o3e|225e1 127| 006) 526 0,00
[CRYSTAL 0744 (APHANSPEC) | 205[25475| 81| 000| 660 99 os|16616 94| o021f i 002
FILLER#] = ,_amlaead2| w4l o01| lese| 99 080|21595] 122 o0p0f 5. 0.01;
FILLER®Z 2|37 104 0.55| ies8] 99 06417285  97] <081| 495 116 001
FILLER WS v 214027943 BE| o0#| 1pte  108] oo00)iessii 93] OIE] 498 il6| 001
(HILLESHOG HECTOR (CHECK 7% 219 19114_1 93 026) 1600 96] woa|17135] 97| 049) 426] 1007 095
[HM 7054 | 207p3skas| mal eod] 1sa] 91 ooofivbed] 96l 0dsy 44B] 1051 046
'II.M'J'{:S? " — 45 269511_ 85| 0063| 1523 G 000] 19003 107] 015] 448 105] 046
[HM 7065 = ; 1 203J24953| 70 ooof 1m30] 103] o.a2|isoie] 102] o75f 387] 91| 014
1M 7066 | :T|aas] 90| 0az| 1529, 91 oo0|i7ese| 99| 0sz| 35| 90| 012
[EM 7071 (RHIZOMANIA SPEC) | 238]3s607| 113 oo0s| k93|  n3| ooo) 1is0 u_t_;___u.sa 402wl 03
HM 7072 (RHIZOMANIA SPEC) | 221133550 106|033 17997 107 000 16113 __.I,_ 28] 4431 104] 057
HM 7073 (RHIZOMANIA SPEC) | 212 | 30045 96| 0.56] 1694 101 0.58] 172 gl 070l 430! 1057 04l
HM 7076 (RHIZOMANIA SPEC) | 218 | 39481 125] 00G) 189 13, oo0|17483] 9] 078] 395, 92| 0.4
HOLLY 97THXTOR | 2090335381 106, 0.34) 16501 59 04920287 114| 000] 401 4] 033
[HOLLY 97THXTi2_ T a4l 102 070 lml 101 ol isLas| :n: O64) 4527 106 038
[HOLLY 97HXTI3 | 73329821, 95| 040| 1689 101] 0.69| 19067, 108] 03] 465 109 018
[HOLLY 97HX714 [ 24236505 uie] wo2| ¥mal 103 047 (166.64] 94‘.' 023) 355  ®3] 001
[HOLLY 970X721 2agfa1213] 131 ooo| 1goi| 108] 000]| 17602 99| 088] 415 97 064
[HOLLY 97THX722 | 17]|3seE3] 14 oo3| el i3] 020]15538  EE] 00i)| 366, s8¢ 002
[MARIBO 9767 250035789 131 004] led2] o8] 03616228 92 008] 353 &) o
[MARIBO 9363 (CHECK #4) _20ef33994 08T 024| %02 108, 000[ 16374 93] 01%) 401 54 oM
[MARIBO 9737 o 2151349311 101 0.10] 1632 97] 023 171.56 97) 051} 461 108 022
[MARIEQ 9759 | 4l3se; 106, 037 i756, 105 002)iess2l 957 0| 418 AL
MARIBO 9766 23al32035] 102 os2| 1e3s| 98] o027|19174| 108| oaif 419] 98] 074
@_E.ﬂ_tmx 1015 | 199]2m009| B9 00F] 1586 o5 ooi]imoER] 1] 077 __4_3_:_!.4 02| 072
{SEEDEX SX1011 “2a0f370s1]  r20] oo0| arse] 05| e03]1e7ss] 94 027] de4| 85, o
[SEEDEX 8X1012 _244)zmi30]  ®9 oao| 1578 94| oo1]|17i6s 98| O068] 431 101 091
SEEDEX SXIM3 ___.ﬁ. 35860| 114] 004 iesa| 99| 057] 16308 21 Gil} 397 93} 037
SEEDEX SX1014 L 2WIPMLS6] 108 021f L649] 99] D4B)16009| 911 00T 353] EI. 001
VAN DER IIAVE H36109 | —amlaw2s| 7| 0] Teil 97| odofisa9s| 87 0OIf 4i2] 9, 057
VAN DER HAVE H66287 29| 35678 113] 005] te02|  96) 0.04] 16877 95 033f 47| o] 010
VAN DER HAVE Ho6339 s2|35207|  112] 008] 1656] 09| 0.6 16465 91| 0.5] 437, Wi 07
WVANDERHAVEH66340 | 241[319.99] 101] 083] lest| o9 osi|15436] &7 oot 357 84| 001
VAN DER HAVE H66341 226033507 106] o034] 17061 102 037[17545] 99| 083] 444] 104 054
(VAN DER HAVE L6808 | Zsla7a]  jok 020] verr] iod| o9el| 18IS 104 037 4zu‘| 101 0.
[GERERAL MEAN = 31557 } 1674 17735 - 4.28

F.OF VAR (%) - e T | im 19.12 936
F \MIUE o o - i EX T | is 259

D. (.05) — [ | _bas 1003 0
|LSD. (01) ] [ 132.7 0.47
* Gignificant at 5% == Significan: at 1% N5 - Not significant

2nd column for each trait is percent of check. General Mean used as check.
3rd column for each trait is prob. that detection of a difT, of this size is due 1o chance.
Mean LED is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 15C. COMBINED SEMI COMMERCIAL

1997 SOUTHERN MINNESOTA COMBINED SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

S i‘n'ﬁﬁm_._ —_VIGOR ]
Lsiiii  ENTRY oo |CODEIMEANT - % - P-VALIMEAN % |P-VAL|
[ACH 309 (CHECK i2) _249] oboo| L4181l oo
[BETA 3456 (APHANSPEC) | 281 000 Y A )
[BETA 3945 (APHAN SPEC) [ef oso] || IST[ i 000
HETA 5196 (APHANSPEC) | 206] 0.00 1 z:ml da1l 000
BErg._g@u-a;cumx-:; 31| omo ] 154 B8l 011
[BETA M (AFRAN 28 EC) | zwf oo [ | 28] 1497 000
|BETA MT0I (APHANSPEC) | 200] om0 _ 13| i oo
[BETA M703 BLEND (APHAN SPE__220| ™ 0.00 L] 236 1 '35-2 0.00
BETA M704 (APHANSPEC) | 243| 0.00] I 1 7@} 0.0l
AMTOS (RHIZOMANIA) | 210] D006 | Ius | _0s0
\BETA M706 (RHIZOMANIA) | 235| 000! 205  1ig] 002
\BETA M707 (RHIZOMANIA) FER] T I R EL Y
CROFLAN EX103 23| 000 | | tas|  ®] om
CRYSTAL 96D (APHAN SPEC) 1.'.5 oo 233 13| 000
CRYSTAL 9700 (APHAN SPEC) | 0.00 165 95] 04
CRYSTALOT0B zpl 0.07 Bl 25| i3] 00
(CRYSTAL 9711 | el 000 I [ zm[ _1s! o
ICRYSTAL 9712 27| 000 | L7 98| 077
ICRYSTALST20(APHANSPEC) | 247| o000 | | 20| 115 oo
(CRYSTAL 9727 239 000 o 1 188 107 034
CR&'ST{.!._’E_I’L[I_PII_AI:I EI’EE'} 23 0.00 | 201 | T3] 004
L__R.‘I'STALWH (APHANSPEC) | 205] 000 | B Iﬁi 93 031
IFILLER W1 ——= 2s] egol T a4 05| 046
FILLER#2 33| o el ws[ 008
FHLER WS _ 24| 000 . 14 1] 001
HILLESHOG HECTOR (CHECK #3219 0.00 ] 252 144] 000
#M_?‘E'ﬁ:' 29 ooop 0 f 0 | 147 85| 003
HM70sT | mas| om0 | 217 124] 000
[HM 7065 BN ) Y - AT T
HM7066 0000 227 0,00 192 11l 02
HM 7071 (RHIZOMANIA SPEC) | 238|000 L61| 927 028
HM 7072 (RHIZOMANIA SPEC) T S ) IR 233 143 0.00]
HM 7073 (RHIZOMANIASPEC) | 212] 0.0 210]  120] 001
HM 7076 (RHIZOMANIA SPEC) 28| o000 = TR N || 0
HOLLY 97HX708
JHOLLY 97HX712 St
1OLLY 97HX713 0
[HOLLY 97HX714
HOLLY 97HX721 _
HOLLYSTHXT2
MARIBO 9767
Mﬂﬂﬂlﬂ{ﬂlﬁfﬁﬂ =)
MARIBO 9757
(MARIBO 9759 =
MARIBO 9766
SEEDEX 1015 |
SEEDEX SX1011 d
SEEDEX SX1012
SEEDEXSX113 |
SEEDEX 5X1014
VAN DER HAVE H46105 |
VAN DER HAVE Ho6287 [
VAN DER HAVE H66339 |
VAN DER HAVE H66340 |
VAN DER HAVE Hi6241 a
VAN DER HAVE He2i08
L I
e g ) 712
10.55
A 0,05
0.0
* Significant at 5% ** Significant ot 1% NS - Not significant

2nd column fior each trait s pereent of check. General Mean used as check.
3rd column for each trail is prob, that detection of a diff. of this size is due to chance.
Mran L5D is only appropritate for comparing entry means with cach other when F value is signficant
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TABLE 16A. CLARA CITY SEM1 COMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST

AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

o B — __RECTLBS | REC/ALBS | LTM . SUGAR* | YIELD T/A
| FERRRAAR . S iE?!Tﬂ‘lr MEAN| % [P-VALIMEAN| % [P-VAL|MEAN] % [P-VAL W: S 'H"Mr MEAN[, % [PVAL
|
ACH309(CHECK#2) | 2e9l26032 98| o36f 3sss 8| ooif o093 97 o31) 1395 ﬁs| o27) 137a|  s0) ool
|BETA M456 (APHANSPEC) | 251|26190 99 057| 3964, 97| 030) 096 99 082] 1405 052] 1488 98| 056
\BETA 3945 (APHANSPEC) | 236|28254] 107| ©000| 3897 97| 047| 094 98] 051| 1507, 106, 000f 1414] 93] 007
[BETA 5296 (APHANSPEC) | ma 20996 102 02| 3701 92| 007 089 103 039 1449 102] o6 137 90 om
[BETA 6504 (CHECK #1) _|__231] 260.08 _m. 031| 4o40] 11| o090| 161 105| 008| 1447 10z] o8] i490] 9% 038
BETA MT01 {APHAN SFEC) _F{____z_m 26737) 101 o0s2| 3m0| ea| 0| o0ss] 99 o79) 1433 qo1] o0s51| 1396] 92 0.03]
BETA MT02 (APHAN SPEC) 200]26923| 102 029 3489, ®7| ooo| o092] 95 042 01| 037 1298] BS| 0.0
|BETA M703 BLEND (APHANGSPE  220|266.80| 101] 061 3857 96| 034] 091 95 oa1] 00| o7s| 1as 95 0.3
\BETA MTO4 (APHANSPEC) |  243[26497, 100, 091] 3811, 95 o022] 0%9) 102 043| 1424] 100 0g2] 1445 951 009,
{BETA MT05 (RHIZOMANIA) i 210] 26458 100 098] 4132, 03| 0.50| 093 97 034) 1417] 100 093] 1554] 12| 089
{BETA M706 ( 1 ms|2e2s] o] 079) sois| 100 098] 099 103 0.3 100 08E| 1527 00| 094
[BETA M707 (RHI uuw.mm 7737|2468 94 000| 3rr7l 94, oae|  106] 14| 020 134 95| 0ool 1533 101 086
ICROFLAN EX103 | 203026776, 101, 047] 4396, 109 ooi| 089 93| o02| 1428] j01] 0&s] 1641 108 004
[CRYSTAL 9601 (AFHAN SPEC) | 235 [ 26501, 100, 0.91| 4047 EI_ | o87] 087] o1 070 0] 037) 1542 101 074
[CRYSTAL Y700 (APHAN SPEC) | 246 26340 100 081] 3899] } 048] 055 99 0.7 I 100] 07e] 1aE1] 97T 048
(CRYSTAL 9708 == 201 | 27034 103 oaz| di7o] m 037|082 96 020 2] oda] 1523 100 1.oa]
ICRYSTALOTIL | i9%|269.69, 102: 025 -nmi o4l 037 0ssT 9 008 L 102) o2a] 15T il um
[CRYSTAL 9712 | 217| 264317 100| o097 4387 14| ooof 100 104] 024 1421 100 092] 1740] 114
[CRYSTAL 9720 (APHAN SPEC) | 247|25630) 97| 0.07| 3970, 99 077 096 100] 098] 13.98] 97 006) 1557 Iﬂ,?! ﬂsﬁ
[CRYSTAL 9727 239 26808 V01| DA2| 3OI] 97| 046] 083 96 022 1433 100] 049] (458
[CRYSTAL 9740 (APHAN SPEC) J__z_n_ 26778 101 047] 40s4| 01| OEa] 06| 100! 004) 143s| 101| o4d]TiEN0] %
[CRYSTAL 744 (APHANSFEC) | 205 | 26652 101 o6s| 3672 91 004 090 93] 003 1423] 100 o84] 137 9;____:-_&
[FILLER #1 - | 2836638 101 067| 3s62, o1 oo4| o098 i02] o4 1431 101| oss]| 137 90 001
FILLER #2 | ;3o 102 o025 358 88| 000} 096] 100, 099) l444] 102 033] 1328] BT 040
'FILLER #3 | aiafaessi, 10| o082 321:1 81 ona| 085| 9% o77] 1423 100 086 1248] 82| 000
IHILLESHOG HECTOR ;CHELMJI_ 219 263.06| 59| 076 374z 93 oai| 051, 95| 0.08] 1406 99| o57[ 14271 Al 0o
. s © 07| 26859 102, 036| 4417 110, 00z| 092] 95 0as| 1835 101, o0.4s] 163s] 09| 0w
(HM 7057 ey 245| 28551 100 042 3996|891 059] 053 86, 022] 1421 100| 093] 1456 98] 064
(HM 7065 R 203|263.13] 99 077 4068 101 077| 083 97 02| 1409 99| 065] 1535] 01| 0.3
{HM 7066 7| 2e663]  101] 063 ._."mi. 1061 odef os0] 93] w03 14231 q00| os3f 1598 10s] 020
{HM 7071 (RHIZOMANIASPEC) | 238250.75| 95| 000| 42061 105| 027| 105] w0l 000 1359l 96| oo1] 1691| i1 000
M 7072 (RHIZOMANIA SPEC) | 221) 26315 99| 07| 389 97, 041] 103, 107 o04] (408 100] 099] 1480 511 047
[HM 7073 (RHIZOMARIA SFEC) | 212] 258350 98 019] 3964 99 0.75| 094 98! o46] 13se] 98| oa3| 1548|  joz| 06
LII‘-'IJEL?_MRHL&GMNM SPFEC) | M8 __2_5!'3_2_4]_ 9‘4‘ 07 -H'?-i 12 ﬂ_ﬂl 1.05 09| 00n) 1386] 98| 013] 1758 115 oo
[HOLLY 97HXT08 | 2% 26096 99 O44] 455I | N3] o000 099 102 045] 1404 99 049] 1737 114] 000
[HOLL Yoz 000 202 277,00 | 05| oo 4014 10| o) 694 985  046] 14.79 104 000) 1447 85 020
'HDI.I.Y OTHXTIZ 23] 269,04 ]EI-2| 030) 3861 96| 0351 095 99) 079 1441 102] D] 1433 83 023
(HOLLY 97THXT14 CITam|asans| we| oos| 4211 08, 026] o99] 103| o3r| 137a] 97| oo4| 16491 o8] 003
MOLLY97HRTZI | 2aE|28239| 98] ooi]| a1 9s| od0] w06 ito] ooo] 13ss| 96| o02| 1330] 100] 050
HOLLY 97HX722 | w7|asem| s8 o21| 4nE] 10z] ose| 059 102 o4z| 1382 98| 022] 1586 104 0.2%
!yﬂlﬂl_!ﬂﬁ? { 250 36747 01| 031 3?3]_ 93 GI:H 098] 102 0.59] 1435 101 O44] 1408 92 008
[MARIBO 9363 (CHECK #4) | o8| Zoomd! 01| o060 4i67| o4 03B 101| 105| 0.00] 1436 100 043] 156 102|057
[MARIBO 9757 | 2is] 26601 1] o7| 8] sR| ossf o058 1oz2| os2]| 1427] 1o oss| 481 97| 047
IMARIBO 9759 427024 102 o20| 3834|981 ozs) ool wos] o2 41| 02| oa3] a2l 93| 008
me“'??ﬁﬁ | 23a]25297] 96| 01| 4274|106 ﬂl3 | 099 1021 O44) 1363 96 OO0 1700, 1121 000
|SEEDEX, 1015 [ iso]2mes] 03] ooe| 417 15| 093] 96| 022| 1457 103] o007] 1686] 11| 001
|SEEDEX 51011 I 240 26387 100 089] 3766 94, r;m C108] N3] ooo] 1428 1| 6.67] 14300 94 ol
SEEDEXSX1012 | 244026609 101 072| 3373, ®9| 001| 089 93 ooz| 1420 100] o9s| 1331 87| o000
[SEEDEX §X[013 | 224|2s086, 95| o000 4357 109 o003| 057| 101 o73| 1351 95| 0.00| 1750] 115 0.00
[SEEDEX 5X1014 T anfaeede] 99 063 4486, 112] o001 o2 96 08| 1403] 99| 046] 1707 113] 000
VAN DERHAVEH46109 | 232| 27351 103 0.05| 396R| 99| 086] 087] 91| 000] 1435 (03] 009)] 1444 95| 048
VAN DER HAVE He6287 229 26334 100) o080| 4269 106] 0.44) 096] 100) 095] 1443 100 0.79] 1605] 105 016
VAN DERHAVEH66339 _ ~ | 25226667 101 o3| 4330 10| oo6| o0se| 103 039) 1a32] 01| os2] 1625 107] 007
VAN DER HAVE H66340 | 2ai|2s828| 98| 017| 4490 112] o01| 097] 101 o086| 1389 98| 0167 1743 14| 000
VAN DER HAVE Ho6341 wel2aLi4] 99| 046] 4310 05| 026) 098] 102 048] 1apa] 0s0] 1613 06| 0.1
VAN DER HAVE HE8108 | 2i6]2esm| 102l o3s| so0s2| 11| omaf 093] 97 o3s] 437 101] od40] 1506 @] 078
[GENERAL MEAN ~ Jzs4ar  Boisar 096 14.19 1523
{'Qf_FFmv.knm} 445 5 oFs E2E 392 ] s
FVYALUE =~ = : B e r - | A — 2 = 4.81 .
LSD.(05) L)L —— S | R S | led _oos 000
[LSD. (01} 0.0l 16.73 3 2.16 001
* Significant at 5% ** Cignificant al 1% NE - Not significant

2nd column for each trait is peroent of check. General Mezn used as check.
Ird column for each irail is prob, that detection of a diff. of this size is due 1o chance.
Mean LSD is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 168, CLARA CITY SEMI COMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CHYSTAL SUGAR COMPANY RESEARCH CENTER

e WA ppm_ Kppm | AmSppm | Tare%
[ CODE:; 11 TENTRVIMEANL % [P-VALIMEAN,. ;% (| P:YAL _M.m! M IEVAUIMEANE % TPYAR
{ACH 309 (CHECK #2) |24 2_4J.MJ_ 93| 053] 1848 97| 057] 142 31 _ 96| o74] 1E2) 01| 094
BETAJ4S6 (APHANSPEC) | 251| 24546 94| 0S8] 1865' 98 070 15601 106 o063] uel m 0.09
BETA 3945 (APHANSPEC) | 236)230.07 83| 028] 1811 101| 086 14127 9! 070]" I 4 001
BETA 5196 (APHAN SPEC) : 26f24313] 93| osa| 1922|101 o76|ie94| 11s] 020 zsa u.u 00
|BETA 6504 (CHECK #1) " 231|26098, 00| 098] 2000 105 o021| 16307 nui_ 036) 121 67| 0.l
BETAM70) (APHANSPEC) | 20| 21342 #| 009] 1926, 102] o72]is420] 04| 071f 240 133 0.1
BFTAW;APHANSPEQ ] ID!‘.'I‘ 24437. 94 05| 1841 'H|__q5[_ i]l?ﬂ_ ___‘._?Q: ﬂ]T eI IH _D.o&
BETAM70] BLEND(APHANSPE 22027385 105 o067] 1845] 7] osali2m &, 014 2__1_3]__ 4] 0oy
BETA MT04 (APHAN SPEC) 23] 26344 101 098] 1938 102|071 IM.IL_ 18] o047] 29| 12| 010
[BETA M705 (RHIZOMANIA) | 21023772 91 04l] 13311____9” ooo] 1302e] o4 os1| 219 121 010
|BETA M706 (RHIZOMANIA) | 225| 26441 101, oo2) 1915 01| o#2]16336] 110 036| 240 133 001
BETAM70T (RHIZOMANIA) | 2370 26770] 102 083] 1927 102] 071|656, 1127 0290 131 671 001
|CROPLAN EX103 |_213]24053] 92 046 1ge2] 95| oze|1zres] 2| oa2f 179 100 087
lLR‘I“b’!’M 9601 (\PHANSPEC) | 235124839 95 065[ 1845 97| os4|i73a4| 117 0a3f 223] 123|008
m?smL 9700 (APHANSPEC) | 246|21337] 82| 009 1979 04| 033] 3258 90 037| 161 890 041
[CRYSTAL 9708 201022791  87] o024| 1803 95| 026|15353 104] 074) 260] 144] 000
[CRYSTALOTI] 1 ) e7se|  io2| o4 1819 96 o036]1elil,  t09] o3| 231 1231 008
(CRYSTAL 9712 a7 27882 107 055| 1978 104 033]14206] 96| 073 179 99 09
‘CR\'S‘I‘&LWH(M SPEC) | 247|25307] 97| 077| 1833 97| 045 u.HsL 4] 033 179 89 058
[CRYSTAL 9727 33927267 14| 070| 1574| 99| o) ie7i| s, 040] 199] 10 043
(CRYSTAL 9740 (APHANSPEC) | 223 | 21645 | a;_i Ga2) i 94| 021 iﬂﬂ;_ 126] oo | 1g3] w0 051
(CRYSTAL 9744 (APHANSPEC) | 208032596 86| 022| 1804 100 007|11810. 80| 008 179 59 094
[FILLER #1_ 22825384 97| o7E| 1874 99| 79| 17ed0,  119] oa0)] ¥ 100] 0w
FILLER W2 233026825 103 02| 1346 qﬂ o5s5| 15778 107 05| 139 77 0a7
FILLER #3 204§ 20574 79| 005 2069 109 0.04] 113.55 ss' 71 o] 1T wﬁ 0.95
I-IILL,ESIIDGHECTGR{EHEEKLJ 209 236.09, 90, 03%| 1863, 98 071] 12569 85 09| 241 R
[M7058 _ U 207)30n06] 15| oa7| 1783 93| ol m.zsl il 06| 139 77 007
|HMTosT - i 243 24095 | ul 047| 1725 91| O04) 17224 116+ 04s] 230) uz__am
HM 7065 T meszl sel 07| gml 99| osa|eTs, A 0si} 202] 1i2] 036
MT066 27|73 85 041 96| o041]13581] 92| O] 201 1l 039
[HM 7071 (RHIZOMANIA SPEC) ngfaes sl 0e] o) Tz emfsexn| e2| ows| isi] 101 097
[HM 7072 (RRIZOMANIA SPEC) I 22127968 107] 053] 2012] 111 001] 13447 _91_. 043|333 14 0d7)
{HM 7073 (RHIZOMANIASFEC) | 212[ 27839 106] O56| 1508| 95| 0.29) 143.69) 97 0&1| 1.96] 109] 049
HM 7076 (RHIZOMANIA SPEC) | 218 | 34848 | 133 000| 2043 108 008| 14033, 95| 066] 143 79 0.1
HOLLY 9THXT08 | 209029138 1| o0a0| 1z08]  §5| 020|17ese| (21| 0.06] 158 8% 035
[HOLLY 97HX712 _ 1] 937 o0s2| issk| 98| o65)idsed) 9] o050| 161] 890 041
[HOLLY 97HX713 R 85| 047 1760] 93| 010 i#8s6| 128 002 200, 1l 039
HOLLY97HX714 | 242 3155&‘ 121] 006| 2038 107] 00911430 77| 05| 120, 66, 001
[HoLLY 97HXT2L [ 2agl37030] pa2] oo o2l o oor| 13233 90 o3s| te1] 0l o4
HOLLY 57HXTZ2 B 197| 32566 125 003 1966 Il_:htl__vl:l_4_l_ | 123.3] ;] 05| 18] e6) 001
[MARIBO 9767 | 250} 30785] 1181 0.11] 1949 3] o g0ss]  ss| oa] 2] 67 ool
=mmm¢1{m 2ogf 30224 1i6] oa6| 20981 1] oo2fi9ss| s o0 Li7 63| 00
[MARIBO 9757 215| 28478 109 o042| 1B55| O8] 0.63) 16006 108 | |:_r__;-'.r 193] 19 048
MARIBO 9759 _ | 204f23205] B9 030| 1999] 0S| o022[10.01 108 047| 238 132 600
MARIBO 9766 234[ 28815 110] 036 1820] 96| 036) 179.02] 121 n.pg t4l|  TH| 009
SEEDEX 1013 _ | welisse|  e7] oool 1761l 93 odifisasi| 13s] o003] 142] W] alo
SEEDEX SX1011 , 240133999] 130] 001| 2068 109 o04f 16863l 114] o2 177] 98 083
SEEDEX 5X1012 [ ey BT 03] 181 96| o3ifi2972| 88| 028] LI7] 65| 001
|SEEDEX SX1013 | 22alzesas| n4| 020 1900) 100 057) 13990 95| 64| 143] B0| 042
[SEEDEX SX1014 | 2n|25797] 99, 00| 1895 o0 owa| ] 75 oes]| 1T 9 09
VAN DER HAVE H46109 | mwo| 7 oeoz| 1m0] 91| oos|isTas] oo, o9s| 181 101] 097
VANDERHAVEHB6287 | 229|29380 112| 026| 1830] 96 043) 15480 105] 068| 139 77, 008
VAN DER HAVEHE633 | 252|303.66] 116] oa4) 1959 103| o4s| 13428 91| 042|140 7] 010
VAN DER HAVE He6340 [ 24130298 16| 0% 1909] 01| o&8] 3631 w4 0s7] w19] &6 oo
VAN DER BAVE Ho6341 | 22626235 00| 097) 1929 02| o0 1587|107 0.82) 138 71| 007
VANDER HAVEHBESI0R | 216 ]337.41 87 o024] 17es’ o4l oaslieenl 110 o3s| 1790 o nod
26157 — [IEe6.24 I N -
_ ] IBST 112 0 S T
= 1 187 AF. 1 —— e I, o1
RIS S ESGNSE— : | 249 | bos 000000
14 001 3093 0.0
* Significant st 5% ** Significant at 19 NS . Mol significant

2 colamn for each trail is percent of check. General Mean used as check.
3rd column for each trait is prob. that detection of a diff of this size is due to chance
Mean LS is only appropritate for comparing entry means with esch other when F value is signficant
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TABLE 16C. CLARA CITY SEMI COMMERCLAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

o o ) BOLTERS% | VIGOR ]
[ CODE . . [ENTRY|MEAN| % |P-VALIMEAN % [P-VAL
ACH 309 (CHECK #2) | w| oo | 1»2151 05| 069
BETA 3436 (APHANSPEC) '~ 2s1f o0l 1 F a6s| 1S 0
'BETA 3045 (APHANSPEC) 236) 000 | |"3%4] 87| 030
[BETA 5296 (APHANSPEC) | 206] 0.00] 430] 06| 062
|BETA 6004 (CHECK ¥1) | | m | 0.0 EX TR )
[BETA M701 {APHAN SPEC) o0 || smal iz om
HbT.H._hj?D!{AHIANSPEC} mu oo | —ae2! 14| 02
[BETA M703_BLEND (APHAN srﬂ 0.00 396] 98| o084
|BETA M704 (AFHAN SPEC) | 243 o000 M| 93] 039
[BETA M70S (RHIZOMANIAL | 210 000 |~ |33 w3 os
\BETA M706 (RHIZOMANIA) | ~ 225|006 | sl s8] o]
\BETA M707 (RHIZOMANIA) | 237 .ﬁti_.___ _ 486 120] o
CROPLANEXI03 _ M3 ooof |38 ____EE = 083
CRYSTAL 9601 (APHAN SPT 35| 0.0, ] 389 96| 074
ICRYSTAL9T00 (APHANSPEC) | 246 o000 | | 38 95 071
CR.!_S.THH"“__ ~ 200 oo | s 7] oos
'L'R‘!'_-HELE'-’L | 193] 000 L '!-.-ft‘! 59| 092
(CRYSTAL 712 _ ‘|' n7| oeo| | 176 93 055
CRYSTAL 9720 (APHANSPEC) | 247| o000 | | 431 1| 037
{CRYSTAL 9727 Jomef ool T | 4sa]T 109) o4
CRYSTAL OT40(APHANSPEC) | 223| om0 | | 458 113 030
'!:RYST&L 9724 (APHAN SPI:[';I 5] _I:LI_III . T_ S:E'_ 137 0.00
FILLER #1 T I 23| om0l | | sa8] 127 o
|FILl ER #2 o o | 2337 I}M_r N S _S_Q!f' 125 0.4
[FILLER. #3 T T 474 117 018
[ILLESHOG Hhmmucuﬁcxﬂ 219] 000 4T 16| 019
H.M 1'054 o _191 L 000) 137 | o3 0,57
MO [ 2as) 000 437 108 083
HAMT06S 208} oo, 1§ 3361 V8l 043
1!?-1106-& M| 2271 000 . o 29-1 __Er_g.l}._!
|HM 7071 (RHIZOMANIA SPEC) | 238] 000, | 375, 92] 054
'HM 7072 (RHIZOMANIA SPEC) mf e | 335 @ os
[HM 7073 (RHIZOMANIA SPEC) s_ ~ | _oeo| | aas] w7 o
HM 7076 (RHIZOMANIA SPEC) | 218| 0,00 I 336 95| 0
HOLLY 97HX708 T e eed] T sl s 0.7s
HOLLY 97THX712 —— 1 - T 404 100 0.97
HDLL‘I‘ Q’?I-IJ{?!J- ; = | 232 0.0 | | 435 _HIT 0.54
HDLL‘I' ITHXTI4 e | 42 000 : | 3 ]1 7 0.06
HOLLYO7HX721 | 48] 000 | _4p0l w09
HOLLY 57HX722 P N T 1 T O 376/ 93] 055
MARIBO 9767 1 ¥50) D00 . ___3-._!!3'1' Th 11I_.l}5
|m 63 (CHECK #4) | 208| 0.0 B 0] 94| 001
MARIBO 5757 L oasy oo ] | 467] 15| om
MARIBOSTSS | 204|000 | 2sel_ 5ol o4
MARIBO 9766 B - Y 440| 109|049
SEEDEX (015 [ 199] ao0l | as| iz on
SEEDEX SX1011 ) R T _| I I
SEE“EHX“?F o f ) 000 | ) 339, 34 0M1
SEEDEX SX1013 | 24| o0 352 51| 03s)
SE.LIJI'.X SXIIJH | 2l o.po | 365 90, 041
[VAN DER HAVE Ha6109 2| 000 || &l 03] 066
{VAN DER HAVE H66287 29| 000 | 481 03 o
{VAN DER HAVE Hi6339 il iR 3] o
VAN DER HAVE H66340 41| 000 71 ooz
(VAN DER HAVE H6634] 226 95| 065
VAN DER HAVE H62108 216 BE] 0.4

ENERAL MEAN = 406 =]

EFF.OF VAR | ] s =

o B ] 149
0.87
* Significani ot §3 e Qignificant at [9 NS - Mot significant

2l columm for each trait is percent of check. General Mean used as check.
Ird column for each trait i prob. that detection of a difl. of this stz is due to chance.
Mean L5D is only appropritals for comparing entry means with each other when F value is signficant
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TABLE 17A. DANUBE SEMICOMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

_ RECTLBS. RECALBS | LIM |  SUGARw% | _ VIELDTA
[ onE vEANL % [P-VALIMEANT % [P-VAL|MEAN] % [PVALIMEAN] %  [P-VALIMEAN| % [PVAL
IACH 309 (CHECK #2 | 2w If??-.?l_ 100 073] 4652 94| 0.1} 0.50) 1388| 100) O031| 1815 54 001
[BETA 3456 (APHAN SPEC) i 25| 25e00 | 99 053] 4795 96| 008 ol 1378 99 037] 1839 56 009
BETA 3045 (APHANSPEC) | 236]282.04| 108 000f 4839] 98] 0J1] 088 _,_._t.u_L 1499 108] ooof 1731 90 000
BETA 5296 (APHANSPEC) | 206 26156 101 063] 4647 93| Co0) 095 103 _I;.,!,s 02| o] o4gl 1772 92l 0.0
BETA 6003 (CHECK ®1) | 231|26634 102| 0O05| 4704, 93| 0.01] Toss| 1a23] 102] oo04| 1766 92| 000
BETA M701 (APHAN SPEC) 20| 27060 104 000 s0s7] 101) 071 000 1336|103 000 18637 970 0.1
[BETA M702 (APHANSPEC) | 200]25855] 59| 068] 4478] 89] 0.00 03] 1386 mol 074 |_1._.1_z_:_ o0 0.0
[BETA M703 BLEND {APHAN SPE_ 220026846, 103, 001} 538 101 0.83 _n.n | 143 §n_| 103 om) 1874) 97| 018
BETAM7O4 (APHANSPEC) | 243[26270, 101, o4l) 4743 95| o.03| o088 048] 1402 01| ofo) TRO8T 4] 0.00
[BETA M705 (RHIZOMANIA) | 210 25341 97| oo4| 4898 95 035| 098 107, 001] 1365 98| 008 T4l ot
[BETA M706 (RHIZOMANIA) 225|25395] 98 oo06| 4880 97| o28| 098] 107]  0.00| 1368] o8| 0a2] 1921 100] 088
HETAM707 (RHIZOMANIA) | 237f24214] 93 000] 4158| 83| o000] 098] 107) o000} 13.09 “i— 00| 17.05 88| 0.00]
I.I:'.'HD!'I:_ANE_-.’IIJ& 23| 26487] 02| 013 53590 107] 000| 088, 07| |oa EE | 102 _|_m? 2020 105|002
[CRYSTAL 9601 (APHANSPEC) | 235 25466| 98 o1o| 4722| 94| oo] 098] H0R| oge) 1372 0.19] 1843] 96| 0.4
ICRYSTAL 9700 (APHAN SPEC) |  246| 24830 96 o0o00| 4745] 95| o03] o081 o) om| 133 96 000] 1905 9] 076
CRYSTALOTOR ] 201 | 26948 1o4| ooo| 021  doo, 093] o84] 92| 000] 1432 103 001) 1859 % 000
ICRYSTALSTIT 1ogfZ6156|  101| o063] 5585|111 ooo| 089 67 024) 138 100 G75] 2033 11i| 060
E‘i'?sm.ﬁu 21726049 00| 08| so94. 102 oso| 095, 104| O14| 1397| 106 070f 1960 102| 040
ICRYSTAL 0720 (APHANSPEC) | 24725097, 97| ooi| sos2| 101 o74| 0897 97) 030) 1342 97] 0.00) 2021 105 0402
CRYSTAL 9727 “29faseqi| 100] 078| S218] 104|008 087 o6 o0oof 1383 e oss| 2003 14| oo
ICRYSTAL 9740 (APHANSPEC) | 223 26666| 103 004| 4873| 97, o2s| 099 108 0.00| 14 31| tod, 0oi) 18331 sl oml
(CRYSTAL 974 (APHANSPEC) | 205/ 25933| 100, 03| 4609, 52| o0o0| 087, 93] 005| 1383) 9 oe0) 17.72] 92| 000
[FILLER #1 ~ | zslisasa 98, oos| 4128 82| ooo| oe7] o7 oan| 13s5] 98| 0.08] 1620 "% 000
FILLER #2 S 33| 25847 99| o063]| 4a1s] B8] oo0| D8] 97| 05| 13RI %] 00 1766]  #9] 000
FILLER #3 242648 99! o27| ai72]  83] oo0| 096 105 005| 1378 99 040] 1630
HILLESHOG HECTOR qmﬁcxﬁ 29| 26097 | 100] 77| s070| 101 063) 088 96 0.46| 1353 100 081] 19437
HM 7054 ~ 1 zo7|2s833] o9 o60]| size| ioz| 033 o0& 57 023]| 1380 99| 046 1986
[HM 7057 [ 2as| 26127, i00| o7o] 4si1| 98| o4i| 086 54] ooz| 1392] o 09| 1883
HMT065 T 203|27108] 104 o000 s207) 106 o002] 093, 102] 040) 1449 104] 0.0 | 19.53]
[HM 7066 23725878 100! 070| S346| 107] 001 088 56 G0.IT| 1381 99| 05I] 20.0 ]
HM 7071 (RHIZOMANIA SPEC) | 238|257.79| 90 049| s43s| o8| 0.00] 1oz 11z, ood) 1391 100] o098 2107
mm{mummmmuhq 2201|3548 SR 001 4705 54| o001| 090] 98| 050] 364 96| 0.07| 1540
[HM 7073 (RHIZOMANIA SFEC) | 212| 25659 99| o029| s000| 00| 062 095 103 o8| 1378 9] 037] 1996
HM 7076 (RHIZOMANIASPEC) | 218[26180| 100 o0sg] 5617] 112] ooof 1| 1o ooo] 1410] mt- 024] 2145
IHOLLY 97HXT0R T o9 zea64 | 10z1 03| 5747)  10s| 000| 096] 05|  0.04] 409 } 07| 21.69
HOLLY 97THX712 | 202f326306] 101, 035| 436 93| o0oo] 092 1o 070] 1407) mt 03] 1756
HOLLY 97HX713 | 232]266m4] 103] o004 46451 o3| oo00] 095 104] 012 14.29] 103 _001] 1736 0
[HOLLY 97HXT14 | 2a2]3s088| 96| ooof Ss087 10| 00| 092 101] R} 1346 97 000] 2191 LY ]
HOLLY97HXT21 | 24g|24629] 95| o000| 4741 95| 003] 096 105 oos| 1328 95| 000 19250 096
[HOLLY 97HX722 ~ | mor|eean] o1 o39| sew 14| oool 089 e8| 037 w4e3] 101| 048] 273 !u 0.00
MARIBO 9767 | 25| 26834 103] ooi| 330 108 000] 086 94| ooz| 1429 103 ooz| 20030 04| 003
[MARIBO 9363 (CHECK #4) 08| 2s840] 99| o0sl “soss | 101 oss] 098] 167 oo01] 1390] 100] o090) (966 02| 032
[MARIBO 9757 ) 215 26296 _:1_1_! 036] 4947 99| 060| 089  97] 031] 1404] 101| 043 1881, 98| 025
MARIBOGTSS 204127518 106] 0.00| 064|101 06s) 0911 100 o97| 1467| tos| 000) 1840 96| 0.3
IMARIBO 9766 = 234 25233 97 002 4915 98| 043] 095 104 07| 1356] 97| 002] 194l 01| o712
SEEDEX 1015 | 19926873  103] o01] sS4 12| ooo] o086  s4] o03] 430 103 oo1| 2008 05| 0.2
ISEEDEX 5X1011 T z2a0)26205| 101 os3| sok2| jo1| ose| 092 o1l os8| 1403] 101, 046] 1943 101, 069
SEEDEXSX1012  24aae462| 102 0.16| 44| 96| 007] 087 95 005| 1810/ 01 | D24} 1B09] 941 0.00
SEEDEX SX1013 24| 24042 96| 000| 3475 109 0.00] 088 9. 014] 13357 96 000] 2196 114 0.00
SEEDEX SX1014 2ii]25576| 98, 019]| 5467, 109 o000| 090 98] 048 1368 o8] ou3| anaa 1| 0.00]
VANDERHAVEH46109 233026597 102] o007 sopd| 101 o055] 085] 93| 000 14.14] Jt02] o14] 1906 99| 060
VAN DER HAVE H66257 22925641 99 o026 s8] 103] oo3| o#7]  es| oo9| i369| 98| 015| 2055 107 0.0
[VAN DER HAVE H66139 252026396 102] oz2| sai6| 1os| ooo| o089 98] 037| 1409 01| o025| 2052] i06] 0.0
VAN DER HAVE HG6340 241026039 100 o91] soa| 11a] oo0| o0ms] o4 D.IH 1382 w0 o22] 213s] 14| 000
VANDERHAVEH663l | 226{25592 98| 020] 5367 105 oo4] 052 100 094 1371 99| 0.9 2064 MJ[ 0.00
|WAN DER HAVE 68108 26 ) 244.12 04 g__m 4756 95 004 ofdl 103 __aj 11.15 094 0.00] 1954 101 0.50
ooz 0000 fposewr | est | 1381 | n»n
§ 338 (2 R Y SR N R E—
549 3.67 ol se 14.18
= 0.05 e A — Lz ] 008
.01 5 1.47 0.01
* Significant at 5% ** Significant at 1% NS - Mot significant

2nd column for each trait is percent of check. General Mean used as check.
3rd column For each trait is prob, that detection of a diff. of this sire is due to chance.
Mean LS is only appropritate for comparing entry means with each other when F valoe is signficant
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TABLE 178. DANURE SEMI COMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

g ity ____NA ppm | Kppm _ Am. NH-' [ Tare%
[ ENTRY o o [CODE W.ﬁ';:.?i&km;}?'qu&ﬂm it“’ﬂh MEAN| (% | P-VAL
|ACH 309 (CHECK #2) 668, 106 ooz|2i079] 101 osi] es4| ns| eaz
BFTMHM__PMNSPELJ 1443]  91] o000[20932] 101 091 603 106 054
|BET&]N5{M’HM\SPEC} | 1601 101 0.55] 19519 94| 025] 548, %6 067
|BETA 5296 (APHAN SPEC) |53|i 100] 097] 23403 13| 002 S| % 037
'BETA 4904 (CHECK #1) is27] 97 o0as|2igsS6| 105 035] 554 57 0.74]
\BETA M701 (APHAN SPEC) | _ 230 78| 000| 1431 90| 000| 20297 98| 0.65] 493 87, 0.5
[BETA M702 (APHAN SPEC) [ 200 _ 96 037] is46] 98] 036]23652] 14| 001} 632; 109 033
'BETA M701 BLEND (APHAN SPE 220 88 003 51| % oosfn3a2] 1o2] oe6] 535 92l 0.40
|BETA MT04 (APHAN SPEC) [ M43 53] 032] Ie03| 102] OS51) 183031 BE] 003} 337] o4 0.5
IBETA M708 (RHIZOMANLA)  210[223.23] 101 | o90| 1739 110 oo00)2i564| 104! 0S0| 420 74| 001
[BETA M706 (RHIZOMANIA) |~ 225|250, 13] 005] 1630| 103) 016}23367] 113) 003) 550; 96 0.70
[BETA M707 (RHIZOMANIA) | 23719857 50| 0.3 1630 103 o016)25534] 123 000| 681! 119| 004
{CROPLAN EX103_ | m 96| o60| 1540] 97| o028|198¥6| 96 041| S518] 91| 033
\CRYSTAL 9601 (APHANSPEC) | 238 4] 0o4] Bei2] 102] 038124130 116] 000] S567] 99] 095
CH.YEI'M 9700 (APHAN Ei-'l:C‘j I 246 a3 0.0 1588 | 1M 0.8 | 202.00 102] 0.73] 528) 93 0.41

CRYSTAL 9708 201| 19422 88| 007 1463 93, 000| 19347, 93] 0.19] 622 it9| 033

[CRYSTAL 9711 : U 19| 24238 1i0] o06| 1%6E| 93| 0.00| 20890| 100, 004] 559 68| 083

(CRYSTAL 9712 CE7|2:4e8 ] 102 o2 1662 08| 0o02f21336] 03] oe4] 642] 113 0B

|
(CRYSTAL 9720 (APHAN SPEC) | 247 19627] 89| o.io] 1553] ! 03] 047 20652 99| OR9| 598 105| 0460
CRYSTAL 9727 | 23623834 108 0.26] 1564 99, o6sli7el] B3] 000 6591 15| 010
(CRYSTAL 9740 (APHANSPEC) | 22322647, 102] 073 Isssu 00| 0%%]26203] 126] 000| 75| 125] ool
'CRYSTAL 9744 (APHANSPEC) | 205] 179050 81l oor| 1522 96l oaz|20414] 98| 072 5.1511 99| 0.89
FILLER®I = | melooker] e odr] issk; 997 0.56126355| 127 000] 610 107] 046
FLLER® T T asfosae] 2| om) ised] 99 oés|TB8S il 00| e47] 113 G

FILLER #3 “ 24| iesy] w6 008| 1721 109 o000| 21762  ios] odo] so8 105 0.0
IllLthlmmrms;mEcxﬂ, 29| 23a77] 162] _0s2| 1460)  92] o000|21276] 102] 0.6B| 525 52| 040

(AM7084 - 207|Z7si]  126] 000] 1400 89| od0) ;240 i02) o] ew] s ode
HM70S7 24s)21436] 97 065| 1361 88| 000)21773] 105 039 607 106] 045
-HMTQEE R -] | I'.I'EI'.F 8i ﬂﬂﬂ H‘ES IIJ?] nm 211.53 102 076 E_.JJI 94 D4R
HM7066 072420 92 026 14391 91| 000|22256] 107, 030 5361 98| 080
[HM 7071 (RHIZOMANIA SPEC) 38| 23381 06| 0a41) 1ER ] Tis] ooo)223.a8] 1o7) oas| sm2l 100 097
HM 7072 (RHIZOMANIASPEC) | 210120476 102] 082 1603 101 05218813 20, 008} 876 119] 003
HM 7073 (RITZOMANIA SPEC) 212|217.03) o8| 079] 1644] 104| 00%|21738]  104] 041| SK3| 102|082
|HM 7076 (RHIZOMANIA SPEC) 28| 235080 106 036] 1863|118 000 197.63 95| 035] ss7] o3| DB
TIDLLY 971708 1 ao9|203e0] @2 024) 1630, 103 01723968 1i5| 001| s65| 99 052
HOLLY 97HXT12 ~ a6 96 0.55| 1e01] 10i] 0S| 21282] 1021 067] 591! 104] 070
HOLLY 97THXT13 B 232|21155] 96| os2| 1696] 107 0.00] 207.01 9. 092| 620] 109] 0.J6]
HOLLY 97HX714 _ | aarlassasl iy oon) isez) 99l 063 | 20397 980 071} 436) B0 003
BOLLY 97HX721 248|27554] 125 000) 1609, 102| 042|21900, 105, 033 529] 93| 044
HOLLY 97HX722 | 197|22421 o1 oss)| ield] 02| oas|iBLIT| 7] o02| 498| &7] 0.8
MARIBO 9767 | 35022351 101 o8| 1495 65| G02| 8113 W) 006] 513 o0 029
MARIBO 9363 (CIIECK #4) | 208[25779] 116] o02] 1676 06| oov|2i770]  105| 03%] 520 91| 035
MARIBO9TST 0 1 . 25| 27381 134 0.00] 1502 95| 0031190.18] 911 011] 393 04| 067
MARIBOSTS9 | 2Mj20005] 90) O.06f 1694 07| 000]18336] B8] 003} 561 98| 087
MARIBO 9766 | mfzeias] 8] ooi] i538] 7] 0aeladtos| il oos| 477 84| 008
SEEDEX 1015 i 199204410 92| 026| 1507| 95| 005|19402] 93| 021 563 99 090
SEEDENSXION [ 2a0| 29985 113 006 1657 08| oo3|18sa2| 89 oo4| sA2 95| 060
'SEEDEX 5X1012 440606 93| 033 U486 94| 0,01 202.17 57| o0 613] 108] 042
SEEDEXSXIDI3 | 24| 23648| 07| 032 1572 00| 084] 17874 86, 00I| 587 03| 076
'SEEDEX SX 1014 —Tan|7ssal 02| oge| 1se2| 98| 0.63 | 19650 94| 030 451 79| o0l
[VAN DER HAVE H86109 22| 15991 72| G00| 1614] (02| 03516868 81| 000| 567 99| 095
VAN DER HAVE H66287 | 29l2es1] 07| 031 1534] 97| o021)18250 BBl o2l 6331 1111 024
VAN DER HAVE H6631% 25224747 niz] oos] 1348 93] odoj19179] 2] 0as| eoT| 107 049
VANDERHAVEHEEI4D | 24[121443] 97 O0&s5] 1540 57 0.28] 181.60 87, _oo0z| so7} 89| 024
VAN DER HAVE Ho6341 226 24I.}B-E_ 0| 019 ms | 10%] 0.33] 19183 92| 015) 570, 100] 100
VANDERHAVE 68108 | zi6f2ma8i| 124] ooo] 1576] o0l oos]21290] 1021 067] 554l o7 076
GENERAL MEAN — — 157939 208.11 5.90 .
. OF VAR (%) == 1845 62 14.74 | 3z
FVALUE L e Tia 26
L3005 - = 00f = 102 045
lLs.p. o1y 8 0,01 1343 0.55
* Significan at 3% ** Sigmi fican at 1% NS - Not significant

2nd column for each trait is percent of check. General Mean used 13 check.
3rd column for cach trait is prob. that detection of & diff. of this size is due 1o chance
Mean LD s only appropritate for comparing entry meéans with each other when F value is sipnficant
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TABLE 17C. DANUBE SEMI COMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

o BOLTERS % vmo_n |

i _ENTRY | CODE|MEAN| % _|P-VALIMEAN] % [P-VAL|
|ACH 309 (CHECK #2) | 000 [ I 0.00
[BETA M36 (APHANSPEC) | 251] 0.00 : 171 t02] o084
{BETA 3945 (APHANSPEC) | 236] 0.00 241 143 000
[BETA 3296 (APHAN SPEC) 06| 000 201 120 004
\BETA 6504 {CHECK #1 I 37| aea] ] 1.8l 96| 066
BETA M701 {APHAN SPEC) 230]| 0.00] ' 236 1a0| 000
BETA M70Z [APHAN SPEC) 00| 000 | | zos! 21| ond
[BETAM703 BLEND (APHANSPE 220 il | 1esT Thiel oo
BETA M704 (APHAN SPEC) ___2_4_;1 000 s us| 043
{BETA M7T03 (RHIZOMANIA) | 210f o000 | "~ | 18] 91| 034
{BETA M706 (RHIZOMANIA) ;S| oo | Ess| 10| o029
Bmwmu; FE] (Y] BN N T 1 1Y
ICROPLAN EX103 | 23] 0.00] 1 | 149 89| 03
[CRYSTAL 9601 (APHANSPEC) | 235| 0.0/ "33 | ooo
(CRVSTAL 9700 (APHANSPEC) | 246) ooo] | 160) 95| 060
[CRYSTAL 9708 JRN S [T 1 S S 1
[CRYSTALOTII | _pesl o0l LS| |m| 028
|CRYSTALO71Z S N 77 ) N N A 7
CRYSTAL 9720 (APHANSPEC) | 27| 000 | | 1890 12| o0
[CRYSTAL 9727 | 2| om0 | vas 08| o0
CRYSTAL 9740 (AFIANSPEC) | 23| 000 Tz s oot
CRYSTAL9744 (APHANSPEC) | 205| 000, — |"i36, 75| o0
FILLER #1 S t 22 0000 [ | LES| 107 031
FILLER #12 o | 233} 00 R T
[FILLER #3 [ 214} o0oof | | L6} & 0W
HILLESHOG HECTOR (CHECK #3219 0.0 239 141 0
[FM 7054 o 07| 0mo| | | 136] 93 oaal
HM 7057 - I_ 45| oo0| 201 120 003
HM 7065 1203 000 I
HM T066 | a7 o000 09| 124 0.1

HM 7071 (RHIZOMANIA SPEC) | 238] 0.00] 150 83, 0.7
|HM 7072 (RHIZOMANIA SPEC) | ool T2si| 149 oo
HM 7073 {RHIZOMANLA SPEC) 212] 000] 204] 121 003
[HIM 7076 (RHIZOMANLA 5 srtq T 2iE| 006 60| B5| 0.0
HOLLY 07HX T8 09| 000 T | 1is| s8] noog
HOLLY 97HXT12 02y oodl | L12] 67] 0.0
HOLLY 97HX713 3| oo | ise g oo
HOLLY 97HXT14 2 000) L3} 67] 000
HOLLY 97THXT21 28| 000 121 72| 00
HOLLY 97HX722 — | e7] oo L6 69| 0
MARIBO 9767 =] T | il e ond
MARIBO 9363 (CHECK #4) | 208) 0.00] 151 9| 030
(MARIBO 9757 o M5} 00G] | 149 8 01
[MARIBO 9759 204] o000 Tz 1| o
{MARIBO 9766 234 0.0 148 88 D021
SEEDEX 1013 — | 1me) opof | 001 136 81| 0.05)
SEEDEX SX101 | | 240 000 131 78] 002
SEEDEXSXI00Z I 2a4| oo0] 1.51 00| 0.34]
|SEEDEX 5X1013 11 T 136) 81| o
SEEDEXSXI0I4 1 7ii| o000 | 137 81 o008
VAN DER HAVE HA6109 7] || 14 we| 033
VAN DER HAVE H66287 [ 23] 000 2] 12]| os
VAN DER HAVE H66339 |__zus;_ 000 148 88| o0a1
VAN DER HAVE Hi6340 2411 009 | 138)  B2| o006
VAN DER HAVE H66341 | 26| 000] | 1aa 68 0.00
VAN DER HAVE H68108 Zie] 000 | 188 12| 0
GENERAL MEAN 1.68
COEFF. OF VAR (%) N I T o
FVALUE % ] . =
L5.D. (03] . .05
LSD (01) 0.1
* Significant at 5% ** Cignificant st 1% NS - Mot signifieant

Znd column for each trait is percent of check. General Mean wied us check.
3rd column for each trait is prob. that detection of a diff. of this size {5 due 1o chance.
Mean L5D is only appropritate for companing entry means with each other when F value is signficant



TABLE 18A. DEGRAFF SEMI COMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

REC/T LBS REC/A LS. LM SUGAR % YIELDTIA
CUUUUUENTRY T [CODE|MEAN] % |PVALIMEAN| % [ PVAL|MEANT % -imum a6 [PVAL|MEAN] % |[P-VAL

| |
[ACH 309 (CHECK 02} | 249026682| 99) 045] 4512| ss- o00] 1o2] is| 0as| 147 99| 057) 1676 88| 0.00
[BETA 3436 (APHAN SPEC) 251|270.08] 100] 0.95| 4953 97 042 098, 100| 096] 1449 100| 054 1832] 07| 034
[BETA 3945 (APHAN SPEC) | 236/ 2576 106 000f siss] o1 071|094 97, 028] 1523 105 000| 18.14] 96 021
.BETA 5206 (APHANSPEC) . 206028105 104, 001] s307] 104 ©033] 100] 102 0s2] 1505 104| 000] 1886] 00| 050
'BETA 6904 (CHECK #1) _ i 23|zoes] ioa| ooz| so1s, 98| o061 091 93 ooz| 1489 103 003] 1790 94| @11
[BETA M701 (APHAN SPEC) [ 230f2914s] 108 00| s1s3| 101 08s| OSK] 90, 000] 1545 |m1 ooo] 1765] 93] 0.8
BETA M702(APHAN SFEC) | 200 27082 1000 083] 4623 90| 001 095 97 03] 1449 00" uaz. 1696 W] 000
BETA M703 BLEND (APHANSPECT  220)77938] 104] o002 S429) 06| o0a1] 092] 95| 006) 1490 mz. _o03] 1946 03] 043
[BETA M704 {APHAN SFEC) | _2a3|277.08 " 103| 008[ 4839 95| 0.6 089 92| 000| 1475] mz_____n._n;i 1747 w2l o]
[BETA M705 (RHIZOMANIA} | 2i0)2s79] 98] 031 s267| i03| 044 099 102l 0S6| 1428] 991 o3a] 19i| 03[ 0.8
[BETA M706 (RHIZOMANIA) nsfaerer 99 0s7| asd0| 97 08| 097 1001 094] 1436 99| 05| iRad| ra-.r 0.4
IBETA M707 (RHIZOMANIA) | 237) 25 95| 000) 4900] 96] o28| 098] 101 083} 1376] 95| 0.00) 19.13] .._‘3'.-'*'?
[CROPLAN EX103 T 2] 06] S373] 105 019 0091 01| 0e3| 1478| 102| 0.1} 19.50] 038
[CRYSTAL 5601 {APHANSPEC) | 235|270.04 100 098] 5027 98] o.66| 101] 104] 020 1453 100 os2| 1854] 'JS 0,53
[CRYSTAL 9700 (APHANSPEC) | 246)26484 98 021 48821 95| 024 007 99 m 1421 o8l 7| 1s4z]§7] 041
CRYSTALO7O8 1 201 03] 008 s106] 100 0597] 09| 98| oS8} 1481 02| 007| 1836 97| 037
[CRYSTAL 9711 | 198 5 _100| Q768 5163 | 103 043) 097 _gg__ ﬂﬂ 14.4] 100 074] 1952, 103 037
[CRYSTAL 9712 | 217 6| 102] 020 s21sT 02| 061| 104 107 003| 1480|102 0.0%] 18961 100| 098
[CRYSTAL wm{arm.usrﬁq [ 247 95| 000| 4981, 97| oso| 097 99 o7i| 1384] 96 ooo| 1933 102] 058
CR":’ST.FLLWI? | 238 | 2664, 59 03%] 5269 03| o044 098 100 D94) 1430 99| 035 19.7% | _lo4] DA%

103 009] 4567 89 001 1.04] 106] 004] 1488] 103 o003] i649] E7. 000
100, 030| S142] 101 o089 093 95| ook| 1448] 100| 099] 1896 100, 097

CRYSTM. 9744 (APHAN SPEC)

[FILLER #1 — | — 14 000l 4911  oe! 030| 096] 98| 038| 1506 104, 000] 1742] 9] om2
[FILLER #2__ T 01| 070 4819 94 014| 099] 01| 067| 1456 101 064] 17.74] 94| 0.06
[FILLER #3° | 214 00| 0s1] 428 &3l ooo| o9 100, ose| 1443 100 081] 1567 | 831 000
'HJLLESHDGHEII‘TGR{FIEFCKH}, 29037129 01| 074] a335| 95| oas| 0937  es| oaz| 1449 00| oo i7E1] 94| 008
HM TS - 0727270 02| 029] s547) 108 o003 091 4| 003|146z 01| o43) 20200 (07] 003
[HM 7057 !_ 5|2 ws| oo2| S0 wo| o083 090 92 o001 14%5] 103 005] (K15 96 023
HM 7065 _[_ 203|771 01| 038| 4638 91| 002] 006 98| 055 14.64] 01| 0.39] 1694 &9 000
H\-'l T 27| 275800 102 015 SM&' i 00| 087  #9| 000| 1466 01| 031] 2049 108{ 0.02
'HM 7071 (RHIZOMANIA SPEC) _I' 233 [ o9 pa4z2| soss| q&_l “osg] vos| 11 o) 1441 100 07s| 1902! 100 091
HM 7072 (RHIZOMANIA SPEC) | 271 2662 99 037] 48321 024] 106 Im![ 0001 1437 99 0E] 1AM 971 035
HM 7072 (RHIZOMAMNIA SPEC) | 212 9| 100| os2] s3E Hu 031 06| 98] oso| 1443 100] om3| 19e9]  T04] 035

[HM 7076 (RHIZOMANIA SPEC) | 218 o6| 000] S471] 07| o007 114] 117 oo0] wWo4] 97| 002| 2125|113 oo
[HOLLY 97THX708 | 209 26 98| 029] ss08| o8] 00s] 1o00] 102] o043 1428 99| 0J31] 068 19| 0.01]
HOLLYSTHXTIZ [ 22| 3 99| o62| 4tes| 93| oos| 104] 106| 004| 1443 100] 083] §799] 94| 007
[HOLLY 970X713 J 3 103 oo5] 4780 93] o009| 0%, 10| 063] T4EB[  103| o.03] 1717 91| ogl
HOLLY 97HXTI4 [ 242 98| 026] !m __109] 0@2] 103] 105] O008] 1429 99| 033) 21.05] Q11| 0.00
HOLLYSTHX72I | 348]2 31| oo 4ver]  e4] ean] 109 il o00] 13.43] 93] 000 1940 102 043
HOLLY 97THXT22 a7 3sear]  Se| 0.00] sm2 4 98] 068 1000 w2| o045] 1391 56] 000] 1955 108] 0.4
MARIBO 5767 | 250|27748| 103 007 S800| 1i3| 0.00| 098] 0| 0.79 mm' 03| .00

208 28352 108 | __ D0 i.’al‘] 4] 03| 098 o0 | 0.99 5. 15| 103 |
23| 2794 iu__l"'“ 0.62| siel| 101 ©0.81| 098 100, 098] 1457 101 0.60| 1857, 100| 096
204272231011 057| 4601 90 001| 101|104 023 1462 101 0.43| 1683 89 000

\MARIED 9363 (CHECK #4) |
UL U!. |
o |
M.«annm_ | 2334|2629 ] 9? 009] 4806] 4] 0.1] 094 96| 0.06| 1409 97] 006f 1814 96| 020
|
T

[SEEDEX 1015 | 195]36537] 98| 027] 3439 106, o10| 094 96| o0.16) 1421 58| OI6] 2037 08| 0.2
[SEEDEX SX101] 2an|26579| 98| 031 4vzs| 96| o034| 098] 100 087] 1426 59 027| 1855 98] 054
SEEDEXSX1002 | 244|28867| 100 076| S0i4] 98| O61] 053] 96| 0.43] 1436] 99 0.55| 1869 99 0.00
SEEDEX SX1013 224|25427 94| 00| ss64] 109 o02| 100 10z| osof 1371] 95| oo0f 2192 116] 0.00
SEEDEX SX1014 1 )24 96| oon] siss] w0 o) 059 ion| 065) i356| 96| o00| 1988 105 0.5
[VAN DER HAVE H46109 mz|miae] o) o74] soii| 98] 060] 090 92| 001 1446] 00 oo9s| 1840]  og| 049
(VAN DER HAVE H66287 |_slimaal aor | 057] sei] 10| 001 07| "ioo| 089 1438] 101] 057| 2058 109 001
VANDERHAVEHG66539 | 252|26890] 100| 08| 5355 105 03i| 096 98| 033} 1441 100| 074] 1983 105| G.I7
VAN DER HAVE uﬁu}w T anferssT | oe3| Ssa2| el ooa| 081 93 2178 115|000
| 2|77 98] 0.3 _.!E1_J_|Lli@.__!;ﬂi 103 2054 114 000

| 216|257 13 95| ooo| 30 W2 0.56] 105 jodl 2028 W7 004

269.52 s I | 0498 1B54
38 Y RS, T - 8.66 =
419 S -2 . 336 497
0.03 1146 € 0.0s
0.01 15.09 0.01
* Significant a1 5% ** Significant al 1% NS - Noa significant

2nd column fior each trait is percent of check. General Mean used as check.
Jrd column for each trart s prob. that detection of 8 diff, of this s122 i5 due o chance.
Mean LSD is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 188. DEGRAFF SEMI COMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

: __ Nappm | Kppm | __ Am.Nppm Tare %
""""" ENTRY CODE|MEAN] %  |F-VAL|MEAN] % [P-VAL|MEAN| % TF-VALIMEARN! % [P-VAL
1
ACH 309 (CHECK #2) 249)4s892| 99| os9] 168 108 ooolire7e| 02| o072| 386, 126 002
{HETA 3456 (APHAM SPEC) 251 as694 98| 08S| 1439| 93| 0.01[20631[ 117 000| I87) 126] 002
[BETA 3945 (AFHAN SPEC) T 236]40290]  &7| odof 1s42l 00| 08a|i7ai9| 99| 087] 3451 112] 026
[BETA 5296 {APHAN SPEC) _206) 43118 EIL_E'_ES issal w2 om]iea0z]  1i0] 009] 264 B6 O
[BETA 6904 (CHECK #1) "331{44940| 97] 070 1420; 92| 0.00] 163.14 vi| o2z 3m] usi o017
|BETA MT0L (AFHANSPEC) | 230]|32260) 70 o00| 1447 93] 0.2 [181.62] 103 059 247 80| 0.08]
[BETA MT0Z (APHAN SFEC) | 200 '.-1':+_ B8] oa3] 1533 99| 0317608 100] 095| 310] 101] 041
'BETA MI03 BLEND (APHAN SPEC 220 41746] 90| 022] 1441 93] 001|17956] 102 0.73| 349 114 021]
'BETA M704 (APHAN SPEC) 1 243|359.43] 77| 001] 1486, 96| O0.4)16445| 53| 028| 35 117 0.2
BETA M703 (RHIZOMANIA) [ 210 lﬁl,&d_l 00| 095] 1626) 105] O.06) 17042 97 060| Zal|  BS| 0.3
BETA M706 (RHIZOMANIA) | 225)49643| 107 039 1523 99, 089[17074 97 062) 348] 114 022

BETA M707 (RHIZOMANIA) | 23743725 o4 oas| 1s25] 90| osefi9kE7] 113 003 nﬁ m 0,01
CROPLAN EX 103 . 113 -l!l..'r! ID-I [ IﬁH- 4 01 163.57 | 93' 0.24 I:I!3

CRYSTAL 9601 (APHAN SPEC) F 235|52557 113 0.6 |='-'211 T 9| 055 masI__m_?. 0 179 91[ 042
7

CRYSTAL 9700 {APHAN SFEC) “2a6) 2832 790 el 336! ""I O7Rj 20801 18| 0.00) 264 86 021

[CRYSTAL9708 20138570 &3] 004| 1566] 101, 066[18470 105 |_oar] 27| #] ox
[CRYSTAL 9711 ~ | ies|snisi| 3l oaz] 152s] 99 osEf15692 %9 007] 2187 94 0fn
CRYSTAL 9712 | 217|46434]  100] 099| 1ed6. 106, 002)20043] (14 on2] 28] 93 03
[CRYSTALUTI0(APHANSPEC) | 247(40146, 87| 0.10] 16137 10a| 042117270 98] 0.76] N [ w1 0%
[CRYSTAL 9727 U 239|s3a6] 16| 005] 1470 95| ODG6| 16983 97| 056| 293 95 068
[CRYSTAL 9740 {APHAN SPEC) Z23|453.02] 98, 07| 1551 100| o94|236s4. 129 000|397 130] oM
[CRYSTAL 9744 (APHAN SPEC) 05|349.71, 75| 000| 1570] 101 05917567 100 09%| 369 121 006
[FILLER #1 - | 228|307 71 0.00] 1565 01| O6R|20928] 119 000| 384 125 002
[FILLER 72 i 1 z334awsn3] o5 ose| 15e4] 101 04917155 98 068 324 106 060
[FILLER #3. 24| a7 93] 055| 1e40) (06| o0a)i6e6s| 52| 02| 427 039 004
[MILLESHOG HECTOR (CHECK #3) | 219]41490| 89 0.9 1479 96 0.10| 17426 59 0.87| 285 93]055
{HM T054 | b7|4%693| 105 054 1397 m: o00)i5eeT| S0l ol 283 92| 049
(b 7057 T3 ETTN 75 000) LaGh ) oos| 178051 101 oss| 3007 98 036
w7085 1 J03|3eys| 73] ono| 18z msr _ogrfise27, 107] 024] 235 77 OM
{HM 7066 | 227|amse w1l 027] 10l &S| 000|107 o8| 076 2877 97 079
HM 7071 (RHIZOMANIASPEC) | 238]552.10| 119 002] 1744 1137 000 91 08 255, B[ 043
[HM 7072 (RHIZOMANIA SPEC) | 221|50725| 109] 025] 1692 |09 0.00) | T04| o4o| 23]  ®6| 030
HM 7073 (RHIZOMANIASPEC) | 212041336 89 0.IB| 1628 105 005 #| 0o07] 335 109 040
II‘.'-'I 7076 (RHIZOMANIA SPEC) Zig| 6106|132 000| 1776 113 O00) iB8S4| 107 022| 241 79 006
HOLLY 97HX708 200513861 101 0a7) 1s03] 97| 0.28) 18845 | m? _| 023 245 B 007
[HOLLY 97HX712 T z0z|s2138] uz| oa3| 1e13] 14| oaif 046] 364 m 0.08
HOLLY 97THNT13 nzlassas] 9] oso| ase2 103|029 u:rz (5] EECTE lln’f 038
HOLLY 97HX714 T 242|52625] 113 oao| 1583 102 039 02| o70| 302 98| 069
HOLLY 97THX721_ [ 2am|sse0z] 127 oo} 1m08 16| 0.00] 176 W00 099) 319 104! 070
HOLLY9MiX7:2 [ 19752539 13| 000 1579 102, 046] 15E19|  s0] 009 226 74| 0a2
MARIBO 9767 250| 54013 | U16] o.04] 14880 96| 0.5 7] 057|237 003
(MARIAO 9163 (CHECK #4) 08|45429] 98| oB0| 1630 10| 005115728 89 | 008|308 101 098
IMARIBO 9757 | 3is|e93 0| 106 o3| 1544l 00! omz)iesoe| s4] 030| 339 107 050
[MARIBO 9TSY _ | 204)|sesoa| 122 ooi| 1sed) o1 077 54 D28| 330 10| 047
:m_lp_gggx_ﬁs [ 23al40724] sl 03] 15510 100] 095 95 038 347 113, 023
iﬁ'EE.DF.x:IDJS L e | _199f4s8ad] 96T OBs| 1as€] 96| OIs|ie0se  SI1 OIS 264] 86| 021
[SEEDEXSXI001 | 240]S45.65| 118 003| 1538 99| 0.81] 14755 84| o0o1] 2200 T 001
SEEDEX SX1002 244 409.13 B8] 014] 1436] 93| o01|iRBel| 107] 023] 33a| llvl.'l'_ 0.33|
\SEEDEX 5X1013 | alsaera| e o00z] 1495 97| 02017205 98| 01| 248 BI| 009
SEEDEX SX1014 2 ]s4s52] nz] o003 1487] 96| o0.4)17403] 99 08s| 254  #3| 0.2
VAN DER HAVE HE6109 — 222| a033% B7| 001]| 1491 96| O0.I8]|i52.16| 86| 002] 4n:_ '.rly.L 0.0%
VANDERHAVEHG66287 | 229|Sa461| 117) 003| 1432) 93| o0i|173.67] 99 og3]| 297 97 078
VANDERHAVE W63 | 2s2fSiiia| 110 o21) 1468] 95| 006fi168s8] 96| o4E] 280, 91| 044
VAN DER HAVE H66340 | 241f4a020| 951 053] 1512] 98| 039|143.06] B1] o000 273 ¥9] 033
VANDERHAVEH66341 | 226|49&11| i07) 036] 1570, 101 o0s58|17852| 01| 081| 3.7, 13, 004
VAN DER HAVE H68108 216 533.7 s 006] 1662 107, _0.01] 180,05 102 070 184 125] ooz

o femoy | 1548 _|1msss 306

I )T N N A — ) .| T [

176 444 2.4 24 )
o B 0.03 N T ) 0.51
3 .01 1517 0.67
* Significant at 5% ** Sigrificant at 1% NS - Not significant

Znd column for each trait is percent of check. Gieneral Mean used as check,
3rd column for each trait is prob. that detection of a dilT. of this sire is die to chance.
Mean LSD is only appropritate for comparing entry means with each other when F value is signficant
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TABLE 18C. DEGRAFF SEMI COMMERCIAL

1997 SOUTHERN MINNESOTA SEMI COMMERCIAL CODED TEST
AMERICAN CRYSTAL SUGAR COMPANY RESEARCH CENTER

|~ _BorTERS % ___ VIGOR ____ ]
s g R T
IACH 309 (CHECK #2) g .'?'_-"':El__J_. A
{HETA 3436 (APHAN | SFE(;'} | 251 000 |
[BETA 3945 (APHANSPEC) | 236} 000
{BETA 529 _(APHAN SPEC) | 206| 000]
BET!\EE‘D-I{Q.;IJ.‘.CIC#I} | 33| 000
[BETA MTOI (APHANSPEC) | 130] 000
IBETA M70I (APHANSPEC) | 00| 0.00]
BETAM701 BLEND (APHAN SPEC|  220| 000
[BETA M704 (APHAN SPEC) _ 43| 000 - 5] 1
|BFTA M08 (RHIZDMANIA) i 20] D.III' = Il _15!5_':_ 106] 057
BETA M706 (RHIZOMANIA) - T2 oo0] | | 2007 14] odE
lBEEA MIOT (RHIZOMANIA) | 237 D.Oﬂ Lo _ 100 57 000
[CROPLAN EX103 213 000 4] 65] 0.00
('R‘:’ETAL?M[{&PI-MHSP‘EC) 35 _ﬂ._{l@[ b a2 138 000
[CRYSTAL 9700 (APHAN SPEC) | 246 000 T v | osi
(CRYSTALOMS | 201|021 | 185] _105] 053]
[CRYSTALOTII | 198} o000, i B Z_I 14 0.8
ICRYSTAL 9712 1 217] o000 172 98 032
[CRYSTAL 9720 (APHANSPEC) | 247| 000 229 130 0.0
ICRYSTALO7T27 I zw| eool | | s 106 057
[CRYSTAL 9740 (APHANSPEC) | 223] 000, | 200] 1141018
CRYSTAL 9744 (APHANSFEC) | 205| Wig = 186, 106] 057
[FILLERaT Iz ema] [ | bas| 05! 060
[FILLER#2 — | =a] emo| | — 143 R 007
[FILLER 83 B 11— 143 m1| o07]
'HIH.ESIK‘-‘GIIEETMEHEE‘H#] {2191 o000} 0 0 ] IV [SE __q.ﬂ
HM0s4 2o eee] T [ Thaes| 82| oo
7 — |_243] 000 229 10y o
(HMT06: o 03] 000 | 243 | 138; 0.00)
'HM.'J'NG : [ Y Y S 1 A 7 ﬂ.w
[HM 7071 (RHIZOMANIASPEC) | 28| opo| | |m_sgi
[HIM 7072 (RHIZOMANIA SPEC) 2| oo | 272] 135|000
[HM 7073 (RHIZOMANIA SPEC) | 212 0,00 | 1 2397 130 o0
HM 7076 (RHIZOMANIASPEC) | 28] 000 | | 1s7] 90 03t
HOLLY 97HX708 2091 oo | 143] 811 007
HOLLYOTHXTIZ 1 Y L3 81] 007
HOLLY9THXTIS | B2} ooo) 0 ] LES] 105; 060
HOLLY 9THXTI4 I 1 Y I ]
MOLLY97THX721 T 4l ol 143 81 007
HOLLY97HXT22 I | ni4] ss] 000
MARIBO 9767 2501 0001 L1S| &5 000
MARIBO D363 (CHECK #4) 208 Tooe| |3y §7] omn
MARIBO 9757 B 213 000 LT 97, 080
IMARIBD 9759 IRSIERON, Cv:. | BY... | 143] 138 000
MARIBO 9764 — T mal oeee] | Ll es| o0e
SEEDEX 1015 = [ 199 000 [_ 143 Bl 007
SEEDEXSX101l | 20| oo | 143 El) 007
'SEEDEX 5X1012 ~ [ 24af ogo0] "] 157 %] 030
[SEEDEXSXIOI3 | 74| noo| 1 1337 oo
SEEDEXSXioid [ aufoeo) [ T LM e 000
VAN DER HAVE THo10% = 22| 000) 4] i22| 003
(VAN DER HAVE 1166287 39| 000 | 1:m__7n[ o0
VAN DER HAVE H66339 Z/_000f | f w4 65 0.0
VANDERFAVEllse30 | 21| ooo| | [ ieo] 57 000
-‘IMN DER HAVE Hob3dl 226| 0.00 1 oo _5]_'} 0.00
VAN DER HAVE HE8108 1 216] noo L71 081
e SR O 7= T
s 2137 =
R == o __R26
— =
.01
* Significant at 5% ** Significantat 1% NS - Not significant

Ind column for each trait is percend of check. General Mean used as check.
3rd eolumn for each trzit is prob. that detection of a &l of this size is due to chance.
Mean LSD is only appropritate for comparing entry means with cach other when F value i signficant
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VARIETIES EVALUATED
AND CERCOSPORA LEAF

OBJECTIVE:

EXPERIMENTAL PROCEDURES

FOR HIGH SUGAR
SPOT TOLERANCE

Evaluate varieties for early sugar accumulation and cercospora leaf spot.

Trials were planted at three locations in 1997. Two of three trials were carried

through to harvest. Varieties were replicated eight
design. Entries were chosen by their abilities to pr
tolerance to cercospora leaf spot. Both characterist
selected for testing. The two trials that were retain

times in a randomized complete block
oduce high percent sugar and high

ics had to be apparent for the variety to be
ed for harvest were planted May 12.

Trials were harvested on September 5 at the Prinsburg location and September 9 at
Clara City. The sugarbeets were analyzed for yield and quality.

Varieties were coded and sent to Beta Seed
to cercospora leaf spot. Sugarbeets were rated for

in Shakopee, MN for testing for tolerance
cercospora leaf spot four times penodically

from July 31 to August 22. KWS scale of 1-9 was used for rating criteria. Beta 5014,

American Crystal 309 and Seedex Laser were used
considered as such in analysis of data.

SUMMARY

Cercospora leaf spot in the growing season
the production of sugarbeets. The disease was kep
September was uncommonly favorable for cercospy
presented in Tables 1-3 indicate good production c
Beta 5014, Seedex Laser and ACH 309. Cercospo
comparing varieties to check varieties. However, @
existing approved varieties have equal tolerance to

as approved variety checks and should be

pf 1997 again was a significant factor in

t in check through August. However,

ra leaf spot infestation. The data
ipabilities with varieties in comparison to
Fa leaf spot tolerance was equal or better in
ne needs to realize the data shows that
cercospora leaf spot and sugar production

when compared to the majority of the tested varieties.

Sugarbeets were not significantly infested b
September climatic conditions presented a few infe
This prompted severe cercospora leaf spot conditio
results may have been more significantly affected i
sugarbeets al an earlier date.

y cercospora leaf spot by late August.
ctious periods for cercospora leaf spot.

n by mid to late September. The test

I cercospora leaf spot would have infected
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Table 1. Cercospora leaf spot tolerant and high sugar variety trial, Prinsburg location. 1997

PERCENT | PERCENT | PERCENT | PERCENT | 'PERCENT |
OF MEAN | OF MEAN ' OF MEAN | OF MEAN ' OF MEAN |
g (APPROVED) ' [(APPROVED) (APPROVED) | (APPROVED) (APPROVED)
__ |SUCROSE SUCROSE [LTM _ |LTM __ [TPA  [TPA _ |RST  RST  [RSA  RSA
97SXSM-1  13.90 105.8 1.02 97.2 204, 979 258 106.5| 5269 1042
97SXSM-2 12,58 958 1.13 107.9 21.2] 101.7 229 946 4853 960
97SXSM-3 | 1277 972 1.07 101.9 206,  99.0 234 96.7 | 4771 943
'ACH 96001 12.99 989 1.09 104.2| 21.2] 1020 238 98. 4 5100/ 1009
'ACH 9601 | 1297 987 111] 105.6 193, 925] 237 980, 4566 9&“
'ACH 90400 13.02 99.1 1.07] 102.0 20.1 96.6 239 98.8| 4828 95.5
'ACH 9700 | 13.37 | 101.8 1.03 % 1 205 985 247 102.0 5060 100.1
'ACH 555 13.06 994 106 101.1 225, 1082 240 99.1 5430 1074
'ACH 640 13.59 1034 098] 939 196 943 2520 1042 4968 | 98.3
Beta M731 13.85 105.4 _1.03 980 210 100.7) 257 106.1 5372 106.2
Beta M732 1303, 992 114 1089 223! 107.2 238 98.2 5300 | 104.8
Beta M733 13.07 99.5 110 1054 21.7] 104.2 2390 989, 5188 102.6
Beta M734 13.12 99.9 108 1032] 219 105.4 241 995 5276 | 104.3
| il ] | - | |
MEAN 13.18 100.3] ¥ ';{F 1021, 209 100.6 242 100.1 5075 | 100.4
! | 1
APPRDVED VARIETIES f | | ' —
i | |
Beta 5014 13_._55 1024 104 989 220 1058 249 | 102.7 5512 109.0
Laser 12.90 | 982 108 1032 205 98.6 236 97.7 4857 96.0
ACH309 | 13.06 99.4 1.03 97.9| 19.9 956/ 241 99.6 4801 95.0
| 1 l | | |
MEAN 13.14 100.00| 1.05|  100.00 2082, 100.00 242, 100.00 5057 100.00 |
OVERALL 13.16 1.06 20.88 242 5066
C.V. 164 12.30 166 19 B N
L.S.D. 1.00 - —0.13] | Ns ] o 22f | NS |
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Table 2. Cercospora leaf spot tolerant and high sugar variety trial, Clara City location. 1997

'PERCENT |

; PERCENT ' PERCENT PERCENT  PERCENT
_ OF MEAN | OF MEAN OF MEAN OF MEAN | OF MEAN
SUCROSE [SUCROSE [LTM LTM TPA ITPA - LIRET lxs_rﬁ___ RSA IRSA |
| | F ' |
97SXSM-1 13.80 101.6 1.02 103.0 21.7 | 113.5 256, 1015 5544 115.0
97SXSM-2 13.15] 968, 0.95 95.9 19.4 | 101.2 244|969 4731, 982
97SXSM-3 | 1396/ 102.8 097, 978 193] 100.0. 260 103.2 5023 104.2
ACH 96001 | 13.77 101.4 0.98] 99.7 197 103.1 1 256 101.5| 5045 104.7 |
ACH 9601 | 13.59 100.1 1.06 107.1 193 100.8 251, 994] 4837 100.4
ACH 90400 13.63 100.3 098] 99.1 189 989/ 253 | 100.4 4781 99.2
ACH9700 | 1376 101.3] 0.97 984/ 207 108. 91 256 | 101.5 | 5277 109.5
ACH 555 12.93 95.2 0.96 970/ 201 1052 240 951 4891 | 1015
ACH 640 1378 1015 0.91 92.6 195 1019 257 102.2 5000 | 103.7
Beta M731 13.96 102.8 0.96 97.5 19.8 103.5 260 1032 5141 106.7
Beta M732 13.83 | 101.8 0.98 993 202 1052 257 102.0 | 5169 107.2|
Beta M733 1341 98.7 | 1.06 107.8 r 20.0 104.5 247 97.9 4910 101.9
Beta M734 13,55 99.7 0.99 100.6 | 21,0 1098 251 99.7 5259 | 109.1
2006 i
. T L — = . : 8
'MEAN 13.63 1003] 098 99.7 | 19.98] 1043 i | 253 100.3 | 5047 | 104.7 |
| | | | |
Beta 5014 13.54 99,7 0.94 94.9 19.5 101.7 2521 100.0 4907 | 101.8
Laser 13.72] 101.0 1.06 106.9 20.5 107.2 253 1005 5189 107.7
'ACH 309 13.50 99.4 | 0.97 98.2 | 17.4| 91.0/ 251 995 4364 90.5 j
| ;, 4 = | .3
} di—= S |- — S | — 4
MEAN 13.58 1000 099 100,00 19.15 100.00 | 252 100.00, 4820  100.00
OVERALL 13.60 0.99 19.57 252 4933
C.V. ~ 6.08] : 9.57| 1 1247] 6.67 | 13.04 | |
L.S.D. 0.82 i 0.09 2.4 17 L 647/ |
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Table 3. Cercospora leaf spot tolerant and high sugar variety trial, Combined data 1997

.' PERCENT 'PERCENT | PERCENT | “[PERCENT| ~ [PERCENT|
. |OF MEAN | OF MEAN | | OF MEAN | ' OF MEAN | OF MEAN
SUCROSE SUCROSE LTM  LTM  TPA ‘TPA IRST ' {RST ' |RSA RSA
97SXSM-1 | 13.85| 103, ?| 1.02] 1000, 21.1 1053, 257 104.0. 5407 109.5
97SXSM-2 1287 96.3 [ 1.04 | 1021 203 1014 236 958 4792 97.0
97SXSM-3 1336, 1000 1.02] 999 200  100.0| 247 100.0 4897 99.2
ACH96001 | 13.38 1002 1.04| 102.0 | 205 1025 247 1000 5072 102.7
ACH 9601 13.28 994 108 1063 193] 965 244 987 4701 95.2
ACH 90400 13.32] 99.7] 102 1006 195 977 246 99.6 4805 97.3
ACH 9700 13.56 101.5 1.00] 98.2 | 206 103.0 2511 1018 5168, 1047
ACH 555 13.00 97.3 .01, 991 21.3 1068 240 970 5160 | 104.5
'ACH 640 13.69 102.4 | 095] 933} 19.6 97.9 | 255]  103.1] 4984 100.9
‘Beta M731 13.91 1041 099 977, 204  102.0] 258 | 104.6 5256|  106.4
‘Beta M732 13.43 100.5 106 1043 212 106.2 247 | 100.2] 5234 106.0
‘Beta M733 | 13.24 99.1 1.08 106.5 20.9 104.4 | 243 98.4 5049 1022
Beta M734 | 1334] 998 1.04 101.9 215 107.5] 246 99.6 5268 | 106.7
MEAN 13.40 100.3 1.03|  1009] 2046 102.4 247 100.2] 5061 102.5
I H i | = HEE=
APPROVED VARIETIES | | __j = = =
| | I < . i —
Beta 5014 1349| 1010 099 970 20.8 103.8 250 101.3 5209 105.5
Laser 1331 996 1.07 105.0 | 205 102.7] 245 99.1 5023 101.7 |
ACH 309 13.28 99.4 1.00 98.0 18.7 93.4 246 99.6 4583 92.8
MEAN 1336, 100.0| 1.02] 100.0 | 1998  100.0 247 100.0 4938 100.0
OVERALL 26.76 1.02 20.22 247 5000
C¥. 6.99 11730 1479 ENE '| 16.37
L.S.D. 0.65 0.08 2.1 14 L 574




SMBSC RESEARCH - CODED CERCOSPORA, APHANOMYCES DATA AT SHAKOPEE

,

______.T_ h

‘ l

| 31JUL F 01 AUG |

_ IAUG 22 AUG | AVERAGE CEQUIV.*
~ CHECK 25| 5[ 38l
L LSD.0S 0.6 ﬂﬂ 09 0.5
GRANDMEAHL 24 33. 54 39
T I B | S T S— |
97SXSM-2 T 21} 35| 36| 51| 36] 39
97SXSM-3 1 2gl 35 39! _ 60] 40 _43
'ACH 9600124 | 2.1 32| 33 43 32] 35|
ACH9601 | 2.2 3.7 4.1 52 3.8 41|
ACH 9040013 _| 20 2.8 3.7 42] 32] 35)
ACH9700 [ ai] 31 3.1 48] 33 36
ACHSSS | 18  30[ 28 42 30| 33
'ACH 640 ) 27, 36| 38| 50 38 41
'ACH 309 B 23] 34 41 5.0/ 35/ 38
Beta M731 28| 40 42[ 49 40 43
BetaM732 19| 34/ 42| 47! 36 39
BetaM733 !_ 23 3.8 38/ 41| 35 38
Beta M734 | 251 331 38 50| 37 a0
Beta 5014 2.3 40| 38| 50/  38] 4.1
Laser 1 2.7 36| 34, 5l 3.7, 4.0
SUSC. HYBRID CHECK 29 4.6/ 5.1] 6.6 4.8 5.2
RESISTANT SOURCE 2] 2.8 2.8 3.5 2.7 2.9,

* Average cercospora ratings can be adjusted to American Crystal's 5.5 equivalent as the common
checks were also included in their coded test.
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VARIETY EVALUATED FOR SUGAR PRODUCTION IN RHIZOMANIA SOILS

OBJECTIVE: Evaluate varieties for yield and quality in presence of Rhizomania

positive soils.

EXPERIMENTAL PROCEDURES

Trials were planted at three locations in 1997. Varieties were replicated eight times in
a randomized complete block design. Entries were chosen by their tolerance to Rhizomania.
The trials were planted May 22, 26 and 27. Varieties planted were as follows:

975X5M-4 Beta M724 SSNBTR
975XSM-5 Beta M725 VDH 68108
97SXSM-6 HM 7071

ACH 9400464 HM 7072

ACH 95060370 HM 7073

ACH 95060373 HM 7076

ACH 9650598 Maribo 9372

ACH 9790001 Rhizosen

ACH 9790002 Rival

Beta M705 Rhizor

Beta M706 SS8-1VZR

Beta M707 88-289R

Beta M721 SS-338R

Beta M722 S5-094R

Beta M723 SS-781R

Beta 5014 was planted as border for experiment, Yield and quality data were obtained
for comparisons.

Trials were harvested on September 10, 17 and 19. All three trials were harvested.
However, data from one location is not presented due to experiment variability from
aphanomyces root rot. The sugarbeets were harvested with a two row harvester and were
analyzed for vield and quality.

Varieties were coded and sent to Beta Seed in Shakopee, MN for testing for tolerance
to cercospora leaf spot and Aphanomyces root rot. Sugarbeets were rated for cercospora leaf
spot four times periodically from July 31 through August 22. KWS scale of 1-9 was used for
rating criteria. Aphanomyces root rot ratings were taken as a visual 1-9 scale.
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SUMMARY

Rhizomania was discovered in the Southern Minnesota Sugar growing area in 1996.
The need for Rhizomania tolerant varieties is great to maintain and increase the productivity
of grower operations. Growers need varieties that are Rhizomania tolerant as well as
cercospora leaf spot and seedling disease tolerant. To obtain all three of these factors and
maintain production will be a challenge.

The data in Tables 1-3 indicate that varieties are available that provide good
production of sugar in the presence of Rhizomania. Table 4-6 present data showing
production data of these same varieties where Rhizomania was not present. These varieties
were also tested for tolerance to Aphanomyces root rot and cercospora leaf spot (Table 7).
When considering these data, one should concentrate on Tables 3 and 6 which are combined
data for sites with and without Rhizomania. These data provide a good perspective of the
varieties performance over various environments.
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Table I. Rhizomania positive variety trial , Bird Island location

EXPERIMENT?T s i

L PERCENT) - PERCENT [PERCENT PERCENT L.
OF MEAN OF MEAN i%l:mm OF MEAN OF MEAN

SUCROSE [SUCROSE LTM  |LTM  |[TPA A | IRST RST  [RSA  |RSA .

GISXSM4 | 1140 96.36 .16 9598 1085 6376 205 96.42 2114 61.62
[G7SXSM-5 128 9519 131 10032 1431 84.11 201 9454 2847, 19.24)
Li'.-‘sx_mat:: 1 1oes| S0 137 11383 1385] 8139 186 8742 2568]  J148
/ACH 9400464 Tiled| e8| 116 96.33 1364 8008 200 9354 2854] 7044
ACH 95060370 1208 1019 125103500 1724] 10132 206, 10184 3707 10318
ACH95060373 | 1292 10922 109 9002 {435 8435|237 11137 1308 54.58
ACH 9650598 | 11.96] 10013 ] 127] 10466 1946 11440 214  100.72 4145 11538
ACHO790001 | 11391 9632  L10]  90.44 13.54 7958 206 9701 1796 7783
ACH 9790002 1143 9.60| 121 10039 15.85 93.17 204 96.25 3260 90.74
IBETAM70S | [2.06| f0283] 119 917 17.99| 10574 20| 10337 3984 10978
BETA M706 11.76] 9944 LIB|  97.70|  1521|  8936| 212 99.66 3207|8927
BETA M707 1224 10349 131 10808 305 13603 219] 10301 5058 | 140.79
BETA M72] o 9929 1326|1042 1601 9468 210 9872 3388 94.29
BETAMT22 | L3, 9568  138|  106.13 1731 101.73 ] 201 9442 f P T TA T
BETA M723 (241 10a9s] T LI4L 9439 1895  111.39 226| 10619 23] 1178
BETAM724 | 12.58] 10634 105] 8711 1858 109.21 30| 10849 4277|1906
BETAM7ZS | 1181, 9990 123 0185|2246 13201  212] 9om 471K 13132
HM 7071 | 12.41 10494 131 10006 19.66, 115541 224 10555, 4341 12082
HM 7072__ ! 12.66|  107.03 1.19 98.69 1621 9524 239  107.96 36721 10011
HM 7073 _128a| 10858  1.17] 9650 1769 1039|234 | 110.02| 4109 11436
HM 7076 i1.67] 9870 Lis] 9422 15681 9217 21| 9919 3285 5143
MARIBO9372 1190 10060 131 10821 1440 84.61 212 99.66| 3026 8424
RHIZOSEN (HH44)| 1105|0426 119, 9871 1501 8821 199 93.83 2996 8339
RIVAL (H103) 1208 d0224] 12t 9983 1753 103011 218| 10243 3794 10561
mmagrmms].__l 1198  10138] 1321, 9997 1902] 11180 215 10143 4060 11301
SS-IVIR [ 1100 9304 126 10429 1820 10699 195 91.71 3484 96.97
|§:.2__39R,_._ T iid0] 9ed3| _1as] 10373 1386 8146 203 9560 2790 7767
55-338R_ | 1LB4{ __10030] L19] 9883 1415 83.13] 213 10031] 2996 8338
SS-694R 11391 79629 23| TIOLE9|  17.03] 10007 203 95.72 3432 9539
ISS-TEIR. 1095] 9263 134 11066  1822| 10706 192 9059 3498 9735
SS-NBTR | _1i87| 10036 _ 123 10192] 1388 8160 23| 10013 2933 8l64
\VDH 68108 1143 96,65 12| o1l 1sas 90.78 | 206 57.07 308S| 8866
MEAN [ 1182] 10000 121]  10000] 1700 100.00] 212]  10000] 3593 100.00 |

CY. | F4sl | loel| [ 1826 | 5.28 i7.52]
sp. T os7[ [ paa =~ 298] 19 602 |
BETASOM — | 1165] [ T R By UV, (1 I 201 ] [ 9357 3|

* BETA 3014 was planted as border to the trial and yield and quality datz are presented as comparison only
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Table 2. Rhizomania positive variety trial, Montevideo location

EXPERIMENT 597

[PERCENT |[PERCENT [PERCENT |[REC. SUG/PERCENT [REC. SUG/PERCENT
{OF MEAN OF MEAN OF MEAN [TON {mrm ACRE  OF MEAN
SUCROSE SUCROSE [LTM  LTM RE PA (RST) {RSA) RSA
= L=t ] - e ol

[975X5M-4 1209 98.73 L3 91533! 125 79.62 219 9887 2769|7868
[975XSM-5 1198 5761 LT 59,95 | 1467 9281 216, 9746 3190 90.64
(975XSM-6 11.71 95.70 121 103.49 16.19]  10243]  210] 9480 3415|6704,
'ACH 9400464 | 1246| 101.80| 118 mg;.[z_:. 14. ssj _93E2| 16| 10192] 3382 @6l
IACH 95060370 12.58 102.76 | [ 9gs2] 1578] 99.84]  228;  103.06] 3608  102.51.
IACH95060373 | 1199 97.98 | 120] 102.00) 1575 9963 216 9157 3417, 9110,
|ACH 9650598 1221 99.78 | 147 9983 1653|1046l 221 9972 3677 10447
[ACH 9750001 1226 100.15] 106, 9067 1287 Bl al = 2241 0013 2935 8140
|ACH 9790002 1230 100.49 LIs| ‘[ 14971 9469 | 333 wo73| 3347 5511
[BETAM705 | 1239 10LIB] LIS 93 1568 9922 225 __|4:_|n|_ A7 39| 100.83]
BETA M706 1183 9667 1.24 : 17.14 10845 212 9571 3611 10261
BETA MT07 “1232] 100,61 Li4 9752] 1763 11182 224 10096 3962  112.57
[BETAMT721 | 1232 100,68 1.15] 411 1598 (0L06 24, 10096 3573 101.51]
BETAM?22Z | 12s52] 10239 113 s98| 1490 9423 208  I0288] 3414 9701
BETAM723 1243 10157 .14 97.60 1675 10597 36| 10203] 32| 107.74]
BETAM724 | 1267| 10347 114 9752 1751 1077 231 104.02] 4039 11475
BETA M725 12.46 101.83 Wi 10338 1731, 10950 235 10169 39§ 11132}
[HM 7071 1244| 10162 .19 10147 1_1_|g1_mun' __?gs_ 10169, 3878  110.19|
'HM 7072 125 10248 | LIZ] 9695  1525] Eﬁ-ﬁl_ 228 10305 3493 9926
HM 7073 | 1238 10113 114 9683 1583 100.13] 25| I0LSB| 3617 10276
HM 076 1260 10296 L16 L VAT 1_4:533_1_ 39 10344 3951  11225)
MARIBG9372 | 1208 9871 LI6 9850 EI K 219 9870 3186 90.54 |
RHIZOSEN (HH4| 1207 9364 122 10415 1569) 923  u7l  9197] 3406 96.78
RIVAL(HIOY) [ 1199 97.99 130] 10247 1685 106,47 216, 9757 3638 10337
|RIZOR (HH108) | 1235] 10086 | L7, 9970 16.12, 10195 228|010 3639 10340
SS-IVZR | 1189|  97IS| 130 U100 1645 10406]  212| 9571 3403  99.35
55-2801 1234] 100857 L15) 98.35 1537, 9720 224 L] 3479 9885
S5-138R T 100.65 | 116 9885 1573|9948 233 10079  3560|  10Lid
S5-694R 1180 9640]  127] 10809 1739 11001 21l 9520 3738 10621
S5-TEIR 1224 9997 17 99.59 16.14 10207 2220 111 3581 100s)
SS.NBTR_ | 1M 0564 131  1\337] 1553 9826 210 oa%0] 3259 9255
VDHESI08 | 1244 10166 115 9786] 1365 833 226 102.09] 305] 8825
IMEAN [ 1234] 10000]  L17] 10000] 15817  100.00] 21 ] mnp? 19 100.00)
LSD. 1 oss i 0.4 3.65] [ 18 _ 548 l
iy, _ g | 12.23 —sarf ] 843 I #135] ]
Y . G B - PSS NS ] WSS AN ) S

*BETA 5014 was planted as border to the trial and yield and quality data are presented as comperisan only
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Table 3. Rhizomania positive variety trial, Combined data

[ 7 [PERCENT] [FERCENT] PERCENT |  [PERCENT  |PERCENT
]m‘ MEAN OFMEAN | = OFMEAN {OF MEAN OF MEAN

5SUCROSE su-::nosz E [LTM | LTM | TPA TPA | RST | RST | RSA RSA
97SXSM-4 | 1L 14| 97.71 _1"."|Tﬂ 96.10 11.72 7248 212| 97.84| 2491 71.00
|9TSXSM-5 1160, 96.57| 1.19]  100.08| 1449 80.63| 208 9619 3019  86.14
97SXSM-6 1L 18] 93.08 t 29 108.57| 15.02 92.91 198 91.34 2992 B5.37
iA.CHND(I%# 1204|  100.24| 117, 9844 1424 88.06] 217 10044 3118 88.99
'ACH 95060370 1231 10250 1.20] 10099 1651 102.13| 222 102.69 3657| 10437
|ACH 95060373 | 1245 10366 114 l Eﬁﬁ__ﬁ__!_ 15.05]  93.09| 226 104.51 3408 97.25
Lﬁﬂﬂ.?ﬁﬂiﬂﬁ_' 1209, 10059! 1.22| 10222 18.00] 111.32] 217] 100.38] 3911  111.60
'ACH 9790001 11.82 9841 108 9061 1321 B168[ 215 9928 2866 81.78 |
'ACH 9790002 | 1187 8877 1. 13 9910 15411 9532 214| 98, Tu' 3304 9428
EI‘A M705 1237 10245 1. n}[ 9800 1684 104.15 __104.15] 222 102.57| 3746| 106.91 |
BETA M706_ 11.80 9@15. 1.21] 10168 1617  100.05| 212 97.81 3409 97.29 |
BETA M707 12.28 102.18] 1.22 10283 2039 126100 221 102.14| 4510 128.70
.Brm M721 12 _1_;@1; |z|| 101.25] 16.04 99.23 217 100.03] 3480 95.31
lan‘a M722 11.92] 89.19° 120/ 101.08] 16.10) 9960/ 214| 9891 3453] 9853
BETA M723 12420 10338 1. 4] _gg,_e_gi 17.85| 11042, 226 104.25| 4007 114.36
'BETAM724 1262 10504 110, 9218 1805 11162 230 106.44] 4i58|  118.66
'BETA M725 | 12.14| 101,03 1.22] 10255 1989 123.00 218 100. 90| 4318 123.22
\HM 7071 | 12.42 __12311_; l 20, 10075 1839] 113.75] 225 103.76, 4109] 117.27
HM7072 | 1260  104.87] 16| - 97.77| 1573| 97281 229/ 10563 3363 101.68
HM 7073 1261 10494 115 9661 16.76 103.67 119[ 10589 3863 110.23
lHM 7076 12.14] 10102 1. 15' 96.31| 1641 101.53] 220, 101.53| 3618  103.24
MARIBO9372 | 11.99 99?9; _1.23|  103.57| 1447 89.49 215! 99.34| 3106 BB.G5
RHIZOSEN (HH| 1161 9663 121 10133| 1535] 9493 208] 9611 3201 81.35
RIVAL (H103) C12.04] 100230 1200 101.07] 17.19 106.31, 217, 100.12] 3716  106.05)
RIZOR (HH108) 1216, 101.21] 1er 9978 1757 10867, 220, 101.39| 3849 109.85
ISS-IVIR 1145 gs_g?n | zsl 107.53| 1733  107. 1?1 2031_ 93.91 3489| 99.55
|SS-289R 11.87 98.83, 120/ 101.03| 1461, 9039 213| 9859, 3135 8945
SS-338R 1208 10053 1.18] G8.79| 14.94 52.38 zlsi 100.72| 3278 9353
SS-694R 1159| 8649 125 104.88 1721] 10644  207| 9581 3580 102.17
SS-T8IR | 1159 96.50, |. 25 | 10515 17.18] 106.24] 207 95.61| 3539 101.00
|SS-NBTR 11.79 9811 1 nf 10268, 1471] 9098 21l 97.58| 3096 ' 88.35
[VDH 68108 11.94| 9935 1.14| 9520 1455  80.08| 216  ©00.80 ] 3146 8877
IMEAN | i201[  10000] 1.19]  100.00] 16.17[  100.00]  2i6[ 100.00] 3504[  100.00]

' J_
i .
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Table 4. Rhizomania negative variety trial, Clara City location

PERCENT| ~ [PERCENT | PERCENT | PERCENT PERCENT
OF MEAN OF MEAN orhmm| OF MEAN OF MEAN
= _|SUCROSE |SUCROSE LTM  LTM TPA ~__|TPA [RST JHT RSA  |RSA
RHIZOSEN (HH44)| 1410 9956/ 091 99.91 15680 11089 364 | 99.59 4928| 11047
HETA M723 1397) GB62| 093] 10133] 18845 1187 261 | 9E4b 4886 | 10949
ACH 95060373 | 1428 10087 094 10225 18.225 10819 zw{ 100.77 | 4855 10882
975NEM-6 1432]  10L1Z] 092 10029 18092 10740] 268 10LIS] 4847 108.62
IMARIBO9372 | 1433]  10122] 091 949, 17972 0669 268] 10133 4839] 10R4S
S5-7RIR T s 98.11 092 10030 183931 109.19] 260 9798 4762 106.72
S5-NBTR 1411 99.65 050 9835 17855 10599 64| 9978  4708| 10551
ISS-338R. 13,80 9742 095 10353 18261  1084l! 1 257 9699| 4668  104.62
IBETAMT2I 1422| 10042 0.93 10103 173161 10280 366, 10039 4612 m:uﬁ|
IRIVAL (HI03) T144R 10226 093] 10123 17011[ 1009 ] 371 102281  4612]  103.36
556941 376 9714 0.94 10223 18150 10795 257 9635  a6ll|  103.3) |
[RIZOR (HHI0E) T 1455 10275 049 96.93 16836 5995 273 I0L18| 4608, 103.28]
IV2R 1398 9875 095  10403] 17266 10230 261 9846 4499 10083
____'_z_'giﬁi 14.06 9928 092] 10035 17.109| 10157 w3 9916 4478] 10036
HM 7076 1405 9930 092 10035 17.142 101.76 | 263 9921 4470 10019
BETA MT05 | 1413 9977 093 9, 10 1.59]  16.674 9898 | 264 99.68 407 977!
BM 7073 1434 10137 081 9986 16211 9624 260 101.38 4357|9765
{ACH 9400464 14.06 9929 090  9787| 16632 9873 263 99435 4356 9763
HM 7072 1430 10095 041 9955 16332 96.95 | 268 100.10] 4355 970
mrsxsm 5 1462 10327]  0F9 97.78 15867|  94.19| 275  103.74|  4354| 9758
BETAMTIZ 1428,  100.84 090] 9878 16220 9624 266 10100 FETT] 97351
ACH 9790001 13.93 9833, 053] 10193 16604 99.10 | 2601 9R17 47 97121
[BETA M724 TIai2] 9Tz 0% 10025| 157061 9121|262 WA 'J'I 4322 0eRs|
ACHO%060370 | 1458] 10297, __ 091| 9241 1570, 391 274 103371 4292 9618
BETA M08 | 1419 10021] 090, 115570 7265|1001, 4286 06,05
BETAMTZS | 1407) 9937 083 Im us 160901 _5*:.,125 263 9.3 4245 9514
'VDH 68108 1_4-_1_‘1_?_| 10145 0.91 99.01 15635 9282 269 101.62 4211 0433
(ACH 9790002 14.12] 9970 092] 10020, 16140 9581 264 90,64 | 2201 04,16
BETA M707 14.19 100.23 093] 101.24| 15680 9308 266 10025 | 4167 9338
HM 7071 1444| 101.94] 090 97.8% 15241] 9048 271 10223 4136 9270
97SXSM-4. 1409 99.53 095 10367, 15413  0Ls0] 263 ECE 4055 90.80
ACHO6S0598 | 1343] 9480| 082 8970] 16061 | 9534 52 9520 3975|  H9.08
[MEAN [ i&d6]  to000] mmm'l 1685 10060 2650 100.00] 4462] 100,00 |
[1.5.D. ] 0.88] T 0.09] 3113 A R ]

* BETA 5014 was planted as border to the trial and yield and quality data are presented as comparison only
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Table 5. Rhizomania negative variety trial, Prinsburg locaton

percent pereent percent | E_:rnu’:t percent
{of mean of mean of mean f mean of mean

___ |SUCROSE SUCROSE LTM LTM  [TPA TPA__ [RST _RST BSA | HBA |
ACH9SOGOITS | 1235|  wot2s| 124] os30|  2s40) mesel am|  100s0| 5648|1210
(RIZOR (HHID8) | 1209  9992] = L16] 9832 2303 118.14 219 9921| 5483  117.86)
[BETA M724 _lap2] 985S | 1.27] 0774 0 23241  MSAlL 0 213 97.57 5407 11622
[VDH 68108 1259 0326, 114 96589| 2242 10583| 229 10398  5097] @ 109.37
ACH 95060370 | 1206 9887, 124 10524 3359 11133 216 9819 s094] 10949
Pii‘-.'l £ | _Azibp 9930 122) 10380 12.80 107.61 218 9887 49561 10634
[BETA M707 4o MLB0 96711 N14] 97047 @ 2344 11064} 0 213] 9671 @ 4929) 10395
HMIT 1289|0327 LI6 9882 2156  10L.74] 229 10375 4397 10536
BETAMTZZ | 1235  10044) 116 9868  T1BE| 10318 221| 10063 | 4854 10433
(o7sxsm-s__ 1 1308] 107291  LII[ easil 2001 9447] 40| 10869 4800 03.18
{ACH 9790001 | 12281 10065 121 22| T 2140( i0LON 21| 100461 4745 01.99
RHIZOSEN(Hii44) | 12807 10496 107] ~ 9L19| 2020 95.35 235 106.42 4738 0184
556941t g 1230 100.82 119 10134 2130 100.52 m 10080 4689 100.79
OISXSM-6 | 12820 10| NLA1] 941s] 19910 9400  234|  10630|  465%]  100.15
[BETA M723 [ 11.33] 9438 @ L3l 11052) 2 2273] 10726 2@ 34| 2 927 4643 9981
[BETAMT2I 1___ CILesl w56l 124 10553 2216 104,60 W9 9an2 4636 99.65
B8 IVIR ! 1223]  100.24 115 97.35 | 2099 99.05 221 10045 4629 99.51
MARIBO 9372 = 1154 9463 26| 10677] 2236, 10554 206 93.37 4397  9B.81
97SKSM-4 1235 T To07a| 4] 973s| 2045 9654 223|  101.08 4564 9810
IACH 9650598 | 1176, 9648  1.17|  99431 3135 101,72 13 96.15 4546 97.71
SRR L 1277 1MW 108] 91,66 4321 97.18
(HM 7078 [ 12330 IOLID] 114 98 4496|  96.66
35-338R | 1228 10073 112 4480|  96.31
|SENBPR | 1252 10262 110 4347, 9559
BETAMI0S — | 1200] 9852 1.20 4443|9550
BETAMTIS 1226, 10052 117} ale 9500
(SS-289R 1247, wiaal 0 117 4318 9273 |
ACH 9790002 12.55 10294 121 4230 90.94
RIVAL (H103) 1256 10200 109 4121 88.58
BETAMMOS | 11.70] 9593 1.24 70 8749
HM7073 |08 06l 119 J992 85 B
ACHD400464 | 1161] 9520, .25 d724|  HO.0S
MEAN — [ 1230]  10000]  LiB| 000K 4652] 10000
F_:v- e _ [ iis B
[ 1.05 i 0,13 8372

* BETA 5014 was planted as border to the ral and yield and quality data are presented as comparison only
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TABLE 6. Rhizomania negative variety trial, combined data.

T [PERCENT]| PERCENT|  |PERCENT|  [PERCENT| PERCENT |
OF MEAN | OF MEAN OF MEAN | OF MEAN OF MEAN
SUCROSE |SUCROSE LT™M | LTM [TPA |_TPA__RST - | . RST [RSA RSA

ACHO060373 | 1332 101.06 | 109) 10135 20810 11470 24450 __an_?si  ss14) 11524
'RIZOR (HH108) 13.32] 10107 1.02 9529 20930 11007 24594 10138 50456, 11072
\BETA M724 13.07 99.18 109] 10187 20468 _ 10764| 23856 98.33| 4841 10674
[RHIZOSEN (HH44 13.45 102.06 059 96l 1944l _1u1.z4"'_ 249.12] 10269, 48334 10607
BETAM723 | 12.75 96.73 102Z] 0403|2078 10930 23236 95 Bﬁ' 47643 104.55
ITENSM-6_ 1357 wes7) Lol 9454 19003 9993, 25106 10349 478281 10430
[MARIBO 9372 i294] 9817, 109, 100.18]  20.166] 10605, 23706, 9772,  47179|  103.53
|ACH 95060370 | 1332 101.07] 107 10009  19.659] 10338 24494 10096 46927 10298
VDHOEIO8 | 1348, 10228  102]  9552| 19028| 10007 249.12 10269 46542 10213
55-694R O X 1061 99.20 19523 10372 23931 98.64| 46496 10203
SS-78IR 1333 101,17 100 93.02] 18865  9921] 24669| 10169 46413 10185
1M 7072 ' 13.44 102.02 1.04 96.57| 18944 9962 24819 10230, 46259 10151
BETAMTZL |  1294) 9821 1841 17139 19738 10380 23719 9177 46| 10147
BETAM722 | 1336 100.65 103 9628 19.039| 10002 24462 10083 45987 100.2
SS-NBTR 1331, 10103 100 9343 18.733 981 24625] 101500 45774 10045
97SHEM-5 C 1385 10513 100, 9325 17941 9435 2572 10599  45768( 10043
SS.3IER 1304 98.95 | 103) 9640 19.499 10096 24000 9893  4574.4] 10038
SS-IVIR 13.10 9944, 105 97.68| 19026, 10058 24106 wn} 456421 100.16
BETAM707T | 1299 9860 103 9640  19.561 10287 23931 9864 45478 99.80
HM7070___ | 1337  i0071] 106 98.79 | 190211 10003 244 3|T| Ci0070,  asde2| 9976
ACH 9790001 300 9941 107 9995 19046 __ll)g_lﬁ_l_ 24060 9921 454l 99.65
HM 7076 1319 10008 104 9669 1879 98.82| 24306 10009 34833 9838
BETA M705 | 13077 9920 07| 9949]  18566| 9764, 24015 9901,  44248] 9710/
SS-289R__ 1326 10065 L0 97al|  IRI3N| 9535] 24431  10070]  43958| 9646
RIVAL(HI03) |~ 13.52| 10260 11D 10252 17491 6198  250.12  103.10| 43664 9582
BETAMT25 1307 9990 .05 97.57| 18043 9489 24237 9991 43323 9507
G75XSM-4 13.19]  100.08 05| _ 97.68| 17.933 9a31| 24287|  [00.11| 43094] 9457
ACH9650598 | 1259 5.6 099 9273 I8806|  9890| 23200 9563 43602 9149
ACH9790002 | 1334 10120, 1.06 9908 17458, 0181 24537 (0114] 42158, 9251
IBETAMT06 | 1294 9823  107| 10001  17.4%4 9200 23742 9774 41778 9168 |
HM 7073 ._1270 9634 1.05 9809 1835|9600 23287 9589 4147|916l
|ACH 9400464 1284|9741 107] 10001 17.304 mooi 23531 9700|4040, ____a__s__x@i
MEAN | T308| 10060] 107) 10000 1902 10000) 24260 100.00| 435700| 10000
ICV, T wFl 1 3s T iesi] —12Fe| ~I68] i
LS., 09807 B g 013 251 ] 2157 53208 i

* BETA 5014 was planted as border to the trial and yleld and quality dala are presenied as comparison anly
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TABLE 7. SMBSC RESEARCH - CODED CERCOSPORA, APHANOMYCES DATA AT SHAKOPEE WITH
RHIZOMANIA TOLERANT VARIETIES

!"‘T‘"': ..-T ] APHANOMYCES
fii s ! Trie e : o AL RESISTANCE | o
31.JUL 01 AUG i Auc 22 AUG A VG. | EQUIV.* READINGS __|ACTUAL % CHECK
[ _ CHECK = 25 3739 5~ﬂl 38 . CHECK 36| 36
= __LSD.0S 06, 07/ 038 09 = 05 = LSD .05 131 36
e GRANDMEAN| 24 36, 38, 54, 391 1 GRAND MEAN 34120
SS-338R 22| 34 33 s3] 35 3B/SS33R 45 124
SS-NB7R ~ 21, 35 39 63 39 2 42.SSNBIR == 4.8 131
SS-IV2R i 21] 35, 40 611 40, = 43ISS1VIR = 4.6 128
58781 | 25 39 4.5 56! 421 4.6 |55-78I1R 5.8 159
SS-289R .27 36 37 60 40 4.3 |SS-280R. 39 107]
55-694R I 26l 371 40 35| 39| 4.2 SS-694R = 53 145 |
va.aL (H103) | 21| 39 470 61 42) 4.6 RIVAL (H103) 43! 117
RIZOR (HH108) | 15| 46 4.1 64 47 5.1 RIZOR (HHI108) _ 5.1 141 |
'RHIZOSEN (HH44) L 24 36| 45| 57 41| 4.5 RHIZOSEN (HH44) 1 400 10
HM 7076 _[__1_5 a3l W3l eS| &l 4.5 HM 7076 == s:_nl_ 162
HM 7072 o |26 36| a7 2] a3 4.7[AM 7072 4.0 110
HM 7071 — 2.7 38| 45, 66, 44  48HM7071 B 58 _ 139
HM 7073 Lo R 3_-§1[ 4l 360 35 4.2 HM 7073 g = 4.0 1o
O7SXSM-4 | 18, 27 34 39 30] 3.3/97SXSM-4 —5 @3] o)
|97SXSM-5 | 2.4 41| 4 5.5/ 4.0 43 97SXSM-5 Al 114
wsxsm-ﬁ 1 27 17 4l 520 39]  42/975NSM-6 i 3.8 103
\BETA M705 28] 3e 4.3 62, 43 4.7 |BETA M705 40 110
BETAM706 | 23 36 38 44 35 ~ 3.8|BETA MT706 46/ 128
BETAM707 26! 42| 4.1 532 41 45BETAM707 T 152
IBETA M721 = | 24 38| 38 5.5 39 42 BETAM721 4.9 134]
BETAM722 28, -“1 42 6.1; 42 _46BETAM72 4.6 128
BETAM723 | 25 i6 5.1 3R] ‘4.1 [BETA M723 48 131
BETAM724 | 331 4l] 39/ 56 42[  46BETAMT4 3.5 97
\BETA M725 33]_ 37 39 59 42 4.6 BETA M725 _36] 100
MARIBO 9372 | 22 39 40 55) 39 42 |MARIBO 9372 38 103
ACH 9790001 1.6 36/ 36/ 50 AT 40jACHO9790001 | 23 62
ACH 9790002 28 37| 38 61| 4] 4.5 |ACH 9750002 - 3.8 103
ACH 95060373 T 26l 4] 41 67| a4 4.8 ACH 95060373 5.0 138
ACH 95060370 22l 33 aal sz 4d 4.5 ACH 95060370 - 51 141 |
ACH 9400464 ] 4.1 6.1 40,  43]ACH 9400464 ! 4.5 124
|ACH 9650598 = 2.7 37, 4l 68 4.3 4.7|ACH 9650598 _ s3] 1454
\VDH 68108 20 35[ 32 44| 33 38 VDH6BIOB - 20 35
' ' 'MICH. TOLERANT VARIETY | 2.6 72
- — L ~ |RRVSUSCEPTIBLE 4.3 1171
[SUSC. HYBRID CHECK | z_,g} — 46 31] 66|  a3] 5.2 |SUSC. HYBRID CHECK 5.1 141}
RESISTANT SOURCE | 20/ 28] 28] 35 27| 2.9 RESISTANT SOURCE 25 69

* Average cercaspora ratings can be adjusted to Amenican Crystal's 5.5 equivalent as the common

checks were also included in their coded

lest.

** Aphanomycces rating R is based on a Visual scale of 1 10 9. This scale factors in plant stand and plant
health, where "1" 15 healthiest and "9" is dead. The % of check value is directly comparable to that reporied
for the A.C. coded Aphanomyces readings, as the same 4 checks were used in both tests,
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VAPAM CONTROL OF RHIZOMANIA

OBJECTIVE: To evaluate Vapam (sodium methyldithiocarbomate) on control of
Rhizomania and that influence on sugarbeet yield and quality.

EXPERIMENTAL PROCEDURES

Vapam was applied to 0, 4, 6 and 9 gallons per acre in 20 gallons per acre solution.
The treatments were incorporated immediately with a 5 fi. rototiller at a depth of 4 inches.

The experimental design was a randomized complete block design. Experimental units
were 11 ft. (6 rows) wide and 30 ft. long.

Sugarbeet seed Beta 5014 was planted on May 22, 26 and 27. The middle 2 rows of
the 6 row experimental unit were harvested on September 10, 17 and 19. Sugarbeets were
analyzed for yield and quality.

SUMMARY

Two of three trial data are included in Tables 1 and 2. The third trial is not presented
due to excess root rot. Combined data from the two trials presented are shown in Table 3.
Data was non-significant regardless of the treatment or production factor. This indicates that
the use of Vapam at rates tested did not control Rhizomania. Higher rates of Vapam may
need to be tested for control of Rhizomania in future tests.
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TABLE 1. RHIZOMANIA CONTROL WITH VAPAM, MONTEVIDEO LOCATION

TPERCENTT - TPRRCENE ] 1 | PERCENTL ;| PERCENT il I PERCENT]
0 1OF MEAN tOF MEAN 'OFMEAN ' ' |OFMEAN .. .. .. 'OFMEAN:
—_— ;SUCRBSE SUCRGSE ~LTM j 122 Y,0 He U S L B HS CRST: L RST:- - RSA
| |
Vapam 0 gal/A I 12. {14_5‘ 100.6 0.9757. 1004, 13, m:l 107.4 22133 100.6 2893.2 108.1

anubnalalll ¥loiannnck i TTY. |

r_'

‘Vapamdgal/A | 12075 100.8. 09585, 987 12225 1009 22233 1010 27210 1017
Vapam6gal/A | 11.948 99.7 09608 989!  12.180 1005 21967 998 26795 1001
Vapam 9 gallA | 11.848] 9891 09907 1020/ ngz____ 912 217.00 98.6. 24112  90.1

'MEAN 11979 0971425 '. 2uams] T 2200833 | 2676.225]

328) 1 em| T 7254 o3l 2409

| NS NS R - R 1 NS

[ev.
L.S.D.

=]
o



TABLE 2. RHIZOMANIA CONTROL WITH VAPAM, BIRD ISLAND LOCATION

; T PERCENTY " 'PERCENT ©'PERCENT | |PERCENT| - : ... IPERCENT]

s 55 JOFMEAN| = OFMEAN ;' Hit HFMEﬁN G OFMEAN:: i DFMEAN,
SU{?RGSEISUCRBSEl LTM LM 5 UTPAC D TRAC U RET DU RST S REAL ] REA ity

{ [ [

Vapam 0 gal/A 11.712 998, 09838] 1014 10632 1004 214667 99.7 22868 1003
Vapam 4 gal/A 12.023| 1024 0.9095 93.7| 10352 97.8|  222.333| 103.2] 22953 1007
Vapam 6 gal/A 11.700 | 99.6  1.0235 105.5| 10888 1028 213.500 99.1 23183 101.7
Vapam 9 gal/A 1.530] 982 0.9647 994 10478] 990  211.167|  980]  22198]  974]
IMEAN [ 11.741] . 0970 10.588 | 215417 22801 0|
IC.V. | 5.16 762 1909 591 1984 |
LS.D. | NeE - NS | ws] 000 | @ NS Ry

]
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TABLE 3. COMBINED DATA FOR RHIZOMANIA CONTROL WITH VAPAM

[ [ /PERCENT| . " JPERCENT| " ' /PERCENT PERCENT! - PERCENT
‘ | OF MEAN | OF MEAN  'OF MEAN | | OF MEAN | ; 'OF MEAN
fsUCRDSE SUCROSE. LTM =~ LTM  TPA ' TPA | RST | 'RST [ RSA | RSA |
| . L BHEH L Sea el e i B L B i
| |
'Vapam 0 gal/A 11878 um.zj 0.9798 1009 11822 1041 218.000 100.1 25900 104.5
Vapam4 gallA | 12049  101.6. 09340 96.2  11.288 99.4 222333 1021 25082 1012
[Vapam 6 gal/A . 11.824] 997 09922 1022 11534  101.6  216.583 995 24989 100.8
Vapam9gal/A | 11689 986 09777 100.7.  10.765 948 214.083 | 983 23155 93.4]
MEAN [ e[ [ 09709 | 11352 o _7asel | 2478450 |
2 ) R W N | — Y | FS— Y ) S—— R | I
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CERCOSPORA LEAFSPOT CONTROL IN
EASTERN NORTH DAKOTA AND MINNESOTA IN 1997

Allan Cattanach, Larry Smith, Mark Bredehoeft, and Barbara Mahoney

Extension Sugarbeet Specialist,

North Dakota State University and University of Minnesota,
Superintendent, Northwest Experiment Station, Crookston, Minnesota,
Research Agronomist, Southern Minnesota Beet Sugar Coop,
And Research Technician, Seoil Science Department
North Dakota State University, Fargo, North Dakota

Cercospora leafspot, caused by the fungus Cercospora beticela, is the most serious disease of sugarbeet in the
Red River Valley. This disease may cause reductions in tonnage and sucrose, and increased impuritics. Losses
of 30 percent in recoverable sucrose are fairly common under moderate disease conditions. Roots of affected
plants do not store in the pile as well as roots of healthy plants. Limited tolerance to the tniphenyl tin hydroxide
(TPTH) fungicides was identified in the Southern Red River Valley and Southern Minnesota in 1994, This tin
tolerance has increased in incidence and severity in the Red River Valley and southern Minnesota.

OBJECTIVES:

The research objcctives were to evaluate efficacy of fungicides alone or in tank mixes for control of Cercospora
lcafspot. Research sites were established near known sites of TPTH tolerance near Hector and Breckenndge,
Minnesota. A third site was established at the Northwest Experiment Station of the University of Minnesota at
Crookston, Minnesota. TPTH tolerance was identified in varying degrees at all three sites. Cooperating
producers who made this research possible were Doug Tischer and Richard Kruse, Jr. at Breckenrnidge, Minnesota
and Bill Luschen and Terry Noble in southern Minnesota.

PROCEDURES:

The cultural practice information is given for each location in Table 1. At all locations plots were six rows wide
and 30 or 35 feet long. The middle four rows received the fungicide applications. The middle two rows of each
plot were harvested for yield and quality determinations. The Crookston and Wahpeton-Breckenridge analysis
was completed at the East Grand Forks American Crystal quality lab. Southern Minnesota site samples were
analyzed for quality at the Southern Minnesota Cooperative Lab at Renville, MN. Each treatment was replicated
four or six times. All treatments containing Dithane had C5-7 spreader sticker used at the recommended rate.
Leafspot severily was rated on the KWS scale of 1 to 9. One is no disease, a 3 rating is at early stages of
economic loss level, and a 9 rating has only new leaf growth living. Table 2 provides more information on the
registration status of each product evaluation

A few general comments about the 1997 season. Planting was delayed some in Southern Minnesota and wet
conditions prevailed for several periods in 1997 in all areas. However, the 1997 growing season was cooler than
normal through much of July and part of August. Cool temperatures slowed cercospora development in July and
carly August. Discase development accelerated in the last half of August, and progressed at a much greater rate
in September than normal. Disease development continued for at least 7-10 days into October with above
normal temperatures, adequate relative humidity or rainfall and absence of a killing frost.

Rainfall was below normal through the late summer and early fall at Breckenridge. This resulted in above
expected crop quality and lower than expected yiclds at that site. Discase severity was lower than 1995 at all
locations and generally similar to 1996 disease severity at Crookston and Breckenridge, It was observed that
many 1997 fields probably should have received at least one more fungicide application in September. The
agronomic practices and fungicide application dates for each location are shown in Table 1.
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Table 1. Cultural Practice Information For Each Research Site in 1997.
Breckenridge ﬁ Hg MLM
Planting Date 5-Muay !:-Hay G-May

Previous Crop Wheat Com Small Grain
Variety VD 66140 VIDH 66140 VDH 66140
Weed Control Betamix/Stinger Eptam-Roneet Betamix/Stinger
Betanex Betamix/Stinger Betanex
Poast Betanex Poast
Hand Labor Poast Hand Labor
Cultivation Hand Labor Cultivation
Cultivation
Insecticide None None Counter
Plant Pop. at Thinning 15,000 plants’'A 35,000 plants/A 35,000 plants'A

!pr:}' Bah:s ml.hptlun g ﬂ.ﬁ !.mnﬂlﬂuu
II 11-July Hv!u ¥ 5;1u[y

™ | B=duly 21-July 5-August
ki Lo 2 -July 24-July B-August
4" 24-July 28-July 12-August
5% 31-July 4-August 18-August
6" T-August 1-August 19-August
™ I l-August 14 August 26-August
" I 5-August 18- August 28-August
g™ 21-August 2-September
o™ 22-August 5-September
n* 29-August

Spray Volume (gpa) 20.0 20.0 20,0

Spray Pressure (psi) 1o 120 {t1]

Rain and/or wet conditions may have occasionally L application intervals from being exactly correcl.

arvest Date 24-Septem| - ember -aeplember
B N e P e W e
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Table 2. A Description of Treatments Evaluated and their Present Registration Status

Treatment Labeled Description
Terranil 6L Mo Terra Chemical - contains Chiorthalinol
Termanil Copper Mo Terra Chemical - contains Chlorthaninal plus Copper
Quadris No Zeneca Experimental
Cuadns o Zencca Experimental
Quadrs No Zeneca Experimental
Quadris + TPTH{Super Tin) No Zeneca plus Griffin Tank mix
Bravo Weather Stick Mo ISK Biosciences Chlorthalinol
Bravo Weather Stick Mo ISK Biosciences Chlorthalinol
Bravo Ultrex No ISK Biosciences Chlorthalinol
Brave Weather Stick + TPTH Mo ISK Biosgignces Plus Grilfin Tank mix
Experiment | low rate No Registered and used in Europe
Experiment | high rate No Registered and used in Eutope
Experiment 2 low rate No Registered and used in Europe
Experiment 2 high rate No Registered and used in Europe
Check Season long unsprayed
Govemn (+ Latron CS-7 @) 0.12% wiv) Mo Rohm & Haas Experimental
Govern + TPTH + (Latron C5-7 @ 0.12% viv) No Rohm & Haas plus Griffin
Persist No Rohn & Heoas o1l based Mancozeh
Protex {appl 1-4) Manex remaining appl. Yes Griffin products
GX 514 Mo Griffin TPTH plus Tilt
Eminent 125 SC Mo Sostram Co. Experimental
Eminent Star No Sostram Co. Experimental
Tik No MNovartis Experimental
TPTH + Tactic Mo Griffin TPTH Plus Silicone Sticker/Spreader
TPTH (4 appl.) Manex (remaining) Yes Griffin TPTH m 5.0 oz/A mte
TPTH (3 appl.) Manex (Remaining) Yes Griffin TPTH at 3.75 ox/A rate
Topsin M 70 W Yes Elf-Atochem benzimidazole
Topsin M + TPTH Yes Elf-Atochem + Griffin
Dithane Yes Rohm & Haas Mancozeb
See Auached # 30 Yes Resistance management stratcgy programs
See Atached # 31 Yes Resistance management strategy programs
See Antached # 32 Yes Resistance management strategy programs
See Attached £ 33 Yes Resistance management stratecgy programs
SM Experimental/A Na Experimental registered in Europe
SM ExperimentalB Mo Experimental registered in Europe
SM Experimental/C Mo Experimental registered in Curope
SM Expenmental/D Ko Experimental registered in Europe
SM ExperimentalE No Experimental registered in Europe
Treatment 30
Day 0 Day 7 Day 14 Day 21 Day 28 Day 35 Day 42
Penncoxeb 75 DF Super Tin Penncozeb 75 DF Super Tin 30W Penncozeb 75 DF Super Tin 80W Peumcozch 75 DF
2 WA 375 oxlA 2 WA 375 onfA 21 2 IvA 175 oelA 2 IbiA
+ + + +
Taclic Tactic Tactic Tactic
Treatment 31
Day 0 Day 7 Day 14 Day 21 Day 31 Day 38 Day 45
Penncozeb 75 DF SIIP!F Tin BOW Penncozeh 75 DF Penncorch 75 DF Supc[ Tin BOW Penncozeh 75 DF 3up=[ Tin BOW
2 /A 375 oz/A A 2TiA 1.75 onfA 1A 175 omiA
+ + ” ¥
Tactic Taetic TopHn MWW Tactic
0.5 Thia
{F1] ot 32
Day 0 Day 7 Day 14 Day 24 Day 31 Dray 38 Day 48
Penncozeb 75 DF  Penncozeh 75 OF  Penncozeb 75 DF  Penncozeh 78 DF - Penncozeb 75 DF Penncozeb 75 DF - Penncozeb 75 DF
2 A 2 A 2 A 2 1A 7 1WA 2 1hA 2 VA
+* + ) + + + + +
Tactie (R Topsin M TOW Tactic Tactic Topsin M 70 W Taetin
0.5 1A 0.5 In/A
Ireatment 33
Day 0 Day 7 Day 21 Day 28 Day 42
Penncozeb 75 DF  Topsin M 70W  Penncozeb 73 DF  Topsin M 70W  Penncozeb 75 DF
2 A 0.5 /A 2 1A 0.5 /A 2 /A
- + +
Tactic Tactic Tactic
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RESULTS AND DISCUSSION

The effect of fungicide use for Cercospora control on sugarbeets in 1997 is shown in tables 3, 4, 5, and 6.
The following discussions will emphasize treatment effects on recoverable sugar per acre results. Complete
results are presented in these tables.

Wahpeton-Breckenridge

Root yiclds ranged from a low of 20.2 T/A for the check to a high of over 24 tons per acre for several
treatments (table 3), No significant differences in root sucrose conient, ions per acre or recoverable sugar per
ton were observed. Significant differences in cercospora leafspot rating and recoverable sugar per acre were
observed. Treatment No. 32, a leafl spot management strategy with two applications of Penncozeb on 7 day
intervals followed by a Topsin-Penncozeb tank mix on a 14 day interval and two more Penncozeb treatments on
a 7 day interval and Dithane on & 7 day interval, all performed very well. The 5.0 oz/A rate of Super Tin at a
14 day application interval and the 3.75 oz/A rate of Super Tin at 10 day intervals gave very cffective disease
control at this site with a past history of TPTH tolerance. Topsin alone gave good recoverable sugar per acre
yields but had a leafspot rating over 4.0 at harvest indicating a late season buildup of benzimidazole resistant
fungi. The Prolex treatment gave poorer than anticipated results at this site in 1997,

Several experimental compounds gave superior Cercospora leafspot control in 1997, Experimental compound #1,
Quadris and Tilt show promise and merit further evaluation. The Govern plus TPTH tank mix and the TPTH
plus Tilt tank mix also gave very good discase conirol. The Terranil copper treatment gave very good disease
control m 1997, however, much less discase control was observed at Crookston and Southern Minnesota with
this compound.

Crookston

Exceptional discase control and high recoverable sugar/A yields resulted with registered treatments #32 & #33
(resistance management stralegy programs), Topsin alone, and Topsin + Super Tin. The 5.0 oz/A rate of Super
Tin (14 day interval) and 3.75 o2/A rate of Super Tin (10 day interval) gave acceptable but not superior disease
control. The Protex and Dithane alone treatment performance was unacceplable.

Experimental compound #1, Eminent, Eminent Star and Quadris gave excellent Cercospora control. The Govern
plus Super Tin tank mix and Tilt performance, while acceptable, was not as good as at Breckenridge and
Southern Minnesota. The Bravo and Terram] treatments gave adequate but not exceptional disease control,
Govern alone gave unaccepiable disease control.

Southern

Plant populations were not as uniform at this site and root rot was more prevalent than at Breckenridge and
Crookston. These conditions/problems contributed to yield variability in the trial. More than 1400 Ibs/A
difference in recoverable sugar per acre was observed, but without statistically significant differences when the
data was analyzed. Results at this location may have been more similar to results at Crookston and Breckenridge
with optimum plant stands and no root rot present,

Presently registered treatments giving good discase control were Supertin plus Tactic and the Dithane alone
reatment. The Super Tin at 3.75 oz/A (10 day interval) and 5.0 oz/A at 14 day intervals and Protex gave only
adequate disease control. TPTH performance should probably not be expected to be exceptional in this area with
a proven history of high levels of TPTH tolerance by the Cercospora fungus.

Experimental compound #1, Eminent Star, and Tilt and some Bravo or Brave Tank mix treatments gave very
good to excellent disease control and certainly merit further testing. The Quadris alone, Persist, Govern alone
and Terranil treatments gave poorer discase control. Eminent alone gave less control than at other laeationg in
1997 or in previous years.
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Combined Site Data

Data from only the Crookston and Wahpeton sites where significant treatment responses occurred is combined
and shown in table 6. Only those treatments common to both locations are shown, Treatment responses
paralleled those at the individual sites quite closely. Only one presently registered treatment is ranked in the top
11 treatments based on recoverable sugar per acre.

SUMMARY/CONCLUSIONS
A. Registered treatments

1. Super Tin performance at 14 day intervals was enhanced using the 5 oz/A rate or the 3.75 ox/A rate al
shortencd 10 day application intervals when TPTH tolerance is present.

2. Benzimadozole {Topsin) disease control was very good at Breckenridge and Crookston. A Topsin/Supertin
tank mix gave excellent control at Crookston. Growers should never use a brenzimidazole fungicide in
Southern Minnesota. They should only be used with greal care to manage cercospora resistance to the
fungicide in the middle or northern part of the Red River Valley.

3. Dithane at a 2 1b./A rate at a 7 day interval gave good or very good disease control in general.

4. Treatment #32 a Pennocozeb and Penncozeb plus Topsin resistance/tolerance management siralegy gave
excellent disease conirol and recoverable sugar per acre.

B. Non-registered fungicides

5. a) Experimental product #1 b) Quadris, ¢) Emincnt, d) Eminent Star, ¢) Tilt, f) Bravo & Terranil, g) and
tank mixes with Supertin gave good to excellent Cercospora control and merit further evaluation.

6. Growers, cooperative agriculturists and others should refer to other reports in this book or the 1998 Pocket
Production Guide for recommended cercospora leafspot management strategies for 1998,

7. The Cercospora Leafspot Prediction Model indicated very well the potential for Cercospora leafspot in 1997,
{assuming instruments were working properly).

8. Errors in Cercospora leafspot management strategies were greatly magnified and became economically acute
late in the growing season given the favorable diseasc climate in Scptember and carly October,

9. Fungicide applications to the Minnesota-North Dakota sugarbeet crop were about normal in 1997 (see
fungicide use survey data in this report).

10. Individual grower fields had recoverable sugar per acre losses of up to 1000 lbs/A in 1997,

11. Cercospora leafspot problems in 1998 will be very severe if suitable season long climatic conditions occur
because of the high levels of disease mnoculum present in 1997 fields.

12. Extensive 1998 research efforts are planmed to develop better data 1o make future decisions.
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Table 3. Cercospora leafspot control at Wabpeton/Breckenridge in 1997 with registered and cxperimental fungicides.

Treatment

Experiment |

Terranil Copper

Experiment |

Eminent Star

Trt 32

Govern (RH 7592) + TPFTH +
{Latron C5-T @ 0.12% wviv)

Experiment 2

Tih

Quadris

Dithane

TPTH (3 app) f Manex remaining app

GX 514 (Orbit) + TPTH

TPTH (4app) / Manex remaining app.

Topsin M 70W

Bravo Weather Stick

Bravo Ultrex

Trt 31

Bravo Weather Stick + TPTH

Quadris + TFTH

Bravo Weather Stick

Quadris

Eminent 125 SC (aks tetraconozal)

TPTH + Tactic

Topsin M + TPTH

Persist

Tt 30

Protex (app 1-4) | Manex remaining app.
Govern (RH 7592) (+ Latron C5-7 @ 0.13% w/v)

Experiment 2
Quadris

Trt 33
Termanil 6 L
Check

Hate

Low rate

3.4 pt(P)

High rate

00 ml (P)
Attached

2.0 0z + 3.0 0z (M)

Low rate

4 oz (M

0.25 (ai)

2 1b (P}

500z (P)/ L5 qu(P)
3.0 oz (P) = 50 0z (P)
375 oz (P} 7 1.5 g1 (P)
0.5 Ih. (P)

2.0 pL (P)

1.3 biA (P)

Attached

1.0 pt. + 2.5 or.

0.20 (ai) + 3.75 oz ()
1.5 pt. (M)

0.20 {ai)

400 ml (P}

175 oz + 16 oz (P)
0.5 Th. + 3.75 oz. (M)
1.0 qt (P)

Alttached

LS gt (B) / 1.5 qt. (P)
2.7 oz (F)

High rate

0,15 (ai)

Atached

L5 pt. (P)

LL L L] ]

CV.%

LSD 10%

LSD .05%

Tri #

1
2
12
22
iz
17

26

(days)

14
14
14
14

14

14
14
14
7

14
14
1]
14
1]
10

1o
14
1]
14
14
14
14
10

10
10
14
14

14

RI25/97

*CLS Ring.

2.1
1.7
1.8
1.7
L5
1.5

L6
2.1
2.1
i.4
L6
1.6
L7
2.3
1.8
1.5
1.5
]
1.4
()
1.8
1.5
1.8
|.6
2.1
1.5
]
1.5
LT
1.6
1.9
2.0
33
174
0.4
4

9/16/97

*CLS Ring

LA
240
30
2.7
1.9
21

Al
1l
20
1.4
32
2.1
27
4.0
22
212
1.9
24
I8
25
2.1
1.8
2.5
23
is
2.1
18
28
1.7
23
i3
37
6.6
179
0.6
0.3

Sugar
(%)

19.5
19.3
19.7
9.4
19.6
192

19.0
192
19.3
8.8
19.7
196
19.2
188
193
188
187
189
18.3
18.5
192
19.4
18.7
18.8
192
18.8
189
19.3
19.0
18.0
18,7
18.5
19.3
5.0

NG

NS

Maol.

(%)

I.4
.4
1.4
I.6
1.5
19.2

1.5
1.4
1.7
1.7
1.3
1.6
1.5
1.6
I.6
I.8
1.7
1.6
1.8
1.6
1.8
1.4
1.6
1.5
1.6
1.7
[.4
1.5
1.5
1.8
1.7
1.6
1.5
13.0
0.2
0.3

Root Yield
(ton/A)

240
242
114
243
233
238

218
232
2.6
243
224
228
233
233
231
218
2318
23.1
24.2
27
2.8
219
231
228
2212
26
1.9
213
21.4
21.3
21.5
21.6
20.2
T8
NS
NS

Ext
SgriA
{Ih/A)

B582
8578
2496
5484
5147
8272

8260
5230
B224
2171
8140
3133
Bi08
8058
8049
8021
T983
7908
TROS
7801
TRIT
7794
7793
T747
7741
T675
7548
T475
T408
7395
7245
7241
Tz
B
719
860

Rec
SgrT
{ibs.)
362
358
166
156
362
352

351

i57
sz
342
167
lal

353
344
354
340
340
345
EE]

KRS
349
359
342
345
352
343
350
356
350
324
341
138
356

NS
NS
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Table 4. Cercospara leafspot control at Crookston, MN. In 1997 with registered and experimental fungicides.

int Sugar  Mol.  Rootl Yield Ext Rec

Treatment Rate Trt it [days) *CLS Ring. (%) {tonfA) SgriA SgriT

(%) (MfA) {1bs.)

Tt 33 Attached i1 24 16.9 1.4 21.8 6776 i
Topsin M + TPTH 0.5 1b. + 375 0z. (P} 28 14 2.0 16.3 1.3 22.1 Gl 299
Tt 32 Attached 2 2.6 6.6 1.3 11.3 6535 07
Quadns 0.15 {ai) 3 14 2.3 l6.4 1.3 21.3 6429 02
Experiment | High rate 12 14 27 165 14 21.2 6382 302
Eminent 125 8C (ika tetraconozal) 400 ml (F) 21 14 14 16.6 1.4 208 6352 303
Topsin M T0W 0.5 1b. (M) 27 14 24 6.6 1.4 20,9 6351 in4
Quadris 0.25 (ai) 5 14 2.7 167 1.4 0.6 6323 a7
Eminent Star 500 ml (F) 22 14 2.7 16.4 1.3 08 6291 302
TPTH (3 app.) / Manex remaining app. 5.0 0z (P)F 1.5 qL (P) 26 14 15 16,1 1.4 21.0 G208 296
Govern (RH 7592) + TPTH + Laton C5-7 @ 0.12% wiv) 2.0 oz, + 3.0 oz {F) 17 14 237 6.4 1.4 20.6 620] E1i)|
Quadris 0,20 (ai) i 14 7 16.5 1.5 206 6173 00
Bravo Ulrex 1.8 Ib/A (M) 9 10 28 16.2 1.4 0.8 6163 297
Quadris + TPTH 020 (ai) + 3.75 ax, (P) f 14 23 16,2 14 0.9 G143 208
Brave Weather Stick L5 pt. (F) B 1] 30 16.3 1.3 0.4 6107 300
GX 514 (Orbit) + TPTH 3.0 oz (P)+ 5.0 ox (P) 20 14 2.7 162 1.4 20.6 GOED 295
Experiment | Low rate 11 14 28 16,0 1.5 209 G066 ri |
TPTH (4 app.) / Manex remaining app. 375 0z (P) ) 1S gt (P) 25 10 30 l6.2 1.4 20.4 6022 296
Brave Weather Stick 2.0 pu (P) 7 1[1] 28 6.0 1.4 20.5 5981 292
Brave Weather Stick = TPTH 1.0 . + 2.5 oz n in 25 8] 1.5 20.4 5976 293
Tilt 4 o (F) 23 4 17 16.5 1.3 19.5 044 305
Til 5 oz 14 |4 it 16.4 1.5 198 5907 298
Terranil Copper lapL (P 1 14 31 63 1.4 19.5 R4 299
Dithane 2 1b. (P} 29 7 5 6.6 1.3 18.9 S8l 308
Terranil 6L 1.5 p. (F) I 14 il 16.5 1.4 19.2 SBOS 302
Persist I.0 gt (P) 18 1o 1% 16.0 1.5 200 5793 290
T 3 Attached 3 2.8 16,4 1.4 19.3 5782 301
Tilt 3 oz, 13 14 7 159 1.5 129 5727 238
Protex (app. 1-4) / Manex remaining app. 1.5 qn (P LS gl. (M ] 1] 5 159 1.3 19.5 5688 2693
Govern (RH 7592) (+ Latron CS-7 @ 0.12% v/v) 2.7 oz. (P} 16 ] 12 16.1 1.4 192 633 294
Trt 20 Adtached an P 159 1.4 193 5587 291
TPTH + Tactic 1.75 oz + 16 oz (PF) 24 ] iz 162 1.4 18.7 5554 297
Check Aokl 15 e 59 15.6 1.6 178 4055 279
C.V. % 2.2 kR L0 4.3 5.4 a7

LSD 05% 0.4 NS 02 1.2 425 185

# OF REPS 4 4 4 4 4 4
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Treatment

Quadris + TPFTH

TPFTH + Tactic

SM Experiment C

Experiment |

SM Experiment [

Tilt

Eminent Star

Tile

Tile

Bravo Weather Suck + TPTH

Dithane

Experiment 2

SM Experiment B

Eminent 125 5C jaka tetraconozal)
Experiment 2

Sm Experiment A

Bravo Weather Stck

SM Experiment E

Govern (RH 7597) + TPTH + (Lawon CS-7 @ 0.12% viv)
Til

TPTH (4app) / Manex remaining app-
TPTH/Pencozeb

Bravo Weather Stick

Quadris

TPTH (3 app.) / Manex remaining app.
Protex, (app, 1-4)/ Manex remaining app.
Quadris

Quadris

Check

Termanil 6L

Experiment |

Bravo Ultrex

GX 514 (Orbit) = TFTH

Terranil Copper

Govern (RH 7591) (+Latron CS5-7 @ 0.12% viv)
Persist

0.20 {ai) + 3.75 az. (P)
375 oz. + 16 0z (P)
ATE Ih. al 1% wiv
High rate

356 1b. ai 1% vy

4 oz (F)

500 mi ()

20z (P

5 o (P)

1.0 pl. + 2.5 ox.

2 b, (P)

High rate

D89 Ib. al 1% vy

400 mi (1)

Low rate

A45 Ib, mi 1% vy

2.0 pt. (7)

D89 1b. ai 1% viv

2.0 o + 1.0 o0z (F)
oz (P}

3750z (P) 715 qu (P
3.75 oz b,

1.5 pt. ()

0.20 (ai)

5.0 0z (P)/ 1.5 qt. (P)
LS gt (M) /15 qy. (F)
0.15 (ai)

0.25 (ai)

aEREE

L5 m. (F)

Low rate
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Tahle 5. Cercospara leafspol control I Southern Minncsota in 1997 with registered and experimental funglicldes,

CLS

4.0
6.3
43
4.5
12
52
33
537
4.8
5.0
4.0
a5
55
12
58
6.5
4.5
18
58
58
4.8
6.0
4.5
53
52
5.0
52
48
8.0
6.0
5.7
18
6.0
6.0
53
5.7
18.1
0.9
1.1
6

Sugar
(%)

15.0
15.2
14.9
14.8
14.4
14.9
15.2
14.8
15.2
152
14.9
14.8
15.0
15.1
15.0
14,8
15.1
14.5
15.0
14.7
15.0
i44
14.9
14.9
4.9
4.6
14.5
14.7
14,7
15.0
i5:1
4.9
15.1
15.1
15.1
14.8
4.8

NS

NS

f

Mol
(%)

1.2
10.4
NS
NS

[

Root Yield
{ton/A)

249
23.5
24.1
238
241
23.5
1209
233
127
2.7
129
23.0
22.5
22.3
224
22.8
224
234
22.5
229
22.2
2314
22.6
2.3
219
223
22.6
22.1
23
115
20.9
212
20.7
20.1
19.9
19.9
120
NS
NS
i

Ext
SgriA
(Ib/4)
6770
6558
6335
it
GIRT
6376
66T
6152
6312
6265
6239
6210
6222
6217
6200
6175
6174
H16G
6155
6133
6l14
6063
6036
GO
5041
012
919
004
862
R4
5784
5719
5703
5528
5507
5363
n
NS
NS
6

Rec

SgriTon

(Ibs.)
n
282
277
274
266
275
282
275
280
28]
275
274
279
281
279
274
280
265
217
270
in
262
274
275
275
269
268
270
269
277
279
274
279
281
280
73

1]
NS
M5

6



Table 6. Cercospora leafspot control and Wahpeton and Crookston with reglstered and experimental fungicldes.
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CHEMICAL CONTROL OF SEEDLING DISEASE

OBJECTIVE: Evaluate chemicals on their effect on sugarbeet seedling diseases and
the sugar production,

EXPERIMENTAL PROCEDURES

Van der Have 66140 (VDH 140) pelleted sugarbeet seed which has minimal tolerance
to Aphanomyces chochlioides was planted at four inch spacing. Tachigaren was applied to
seed for Tachigaren treatments. Apron and Thiram was applied to all seed as (check)
standard treatment. Fungicides tested were Quadris, and Ridomil as well as fumigant Vapam.

Sugarbeet seed was planted on June 3 and 4, 1997. Expenmental design was a
randomized complete block design. Experimental units were 11 ft. wide (6 rows wide) and
30 ft. long. (Stand counts were collected from the center two rows on June 13 and July 27.

Yield and quality were taken from the center two rows on September 24.

SUMMARY

Stand count was higher with all chemical treatments in comparison to the check at
Buffalo and tended to be higher at Granite Falls. Combined data showed that chemical
treatments gave a higher stand count than the check.

Regardless of the stand count, sugar production is the criteria that one needs to
consider when analyzing effectiveness of treatments. Vapam at 9 gal/A generally gave the
highest sugar production per acre with Tachigaren as a close second. Quadris at 0.76
0z/1000 ft.* with the seed or at 41F stage gave recoverable sugar per acre similar to Vapam at
9 gal/A or Tachigaren at 45 g/100 kg seed. Ridomil at 1 0z/100 ft.* gave recoverable sugar
per acre significantly lower than Vapam at 9 gal/A, Quadris at 0.76 02/1000 ft.° or Tachigaren
at 45 g/100 kg seed. This indicates that the three mentioned chemical products provide good
control of seedling disease and enhance sugar production.
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‘Table 1. Chemical control of seedling disease, Granite Falls location

STAND LOSS | TONS REC. REC.
COUNT TO PER SUGAR | SUGAR
__ RATE J0FT SUCROSE | MOLL. | ACRE | \TON | \ACRE
Quadris 0.19 02/1000 fi -2 wiseed 36| 1385 142 13.49 249 3346
Quadris 0.38 02/1000 ft.-2 wiseed_ 38 1369 144 16359 245 4057
Quadris 0.76 c2/1000 L2 wisced | 38 1350 140 1538 242 3721
Quadns 0.19 02/1000 fi2 411 44 1341 1.40 15.98 240 3862
Quadris 038021000 -2 41F_ | 33 13.78 1.37 14.24 248| 353
Quadris 0.76 02/1000 fi-2 41L 43 1389 1.38 16.47 250 4118
Vapam lAgalAppi i 36 411 128 1523 257 3891 |
Vapam |6 gal/A ppi B 43 1333 1.35 15.64 240 3750
Vapam 9 gal'A ppi 39 14.11 1.31 16.99 256 4356
Ridomil 1 02/1000 f1.-2 wiseed 40 1374 137 1288 248| 3138
Tachigaren 45 2/100 kg_seed 35 1409 1.28 1593 2% 4077
Untreated 0 3 1332 142 11.10 238 2649
MEAN I 38 1373 137 14575 247 3707
C.V. 555 563 10.53 1242 6.94 1432
L.S.D. 5 111 021 267 25 762
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Table 2. Chemical control of seedling disease, Buffalo Lake location

STAND LOSS TONS REC. REC.
COUNT TO PER | SUGAR | SUGAR
) RATE \30 FT |SUCROSE | MOLL. | ACRE \TON | \ACRE
Quadris  10.19 02/1000 fi -2 wisee 28] 14813 1.3830 1384 26850 3728
‘Quadris _0.38 02/1000 fi.-2 wisee 24 14.723 1.3110 1423 26835 3789
Quadris  |0.76 02/1000 ft.-2 wisee | 31 15.340 1.2240 1528 282.50 4309
{Quadris  [0.19 02/1000 ft.-2 4 1f 37 15.055 1.1750 14.66 277.50 4062
Quadns (038 0z/1000 -2 41f 29 14.385 13160 14.34]  261.50 3734 |
Quadns 076 02/1000R-2 41f | 31| 15168  1.3010 15.21 277.50 4211
Vapam |4 gal/A ppi 31 14925 11780 1402| 27475 3854
Vapam |6 gal/A ppi 39 14.878 1.2770 15.49 272.00 4217
Vapam 9 gal/A ppt 34| 14955 1.2630 17.41 273.75 4781
Ridomil |1 0#/1000 fi.-2 wisced 34| 14708 1.2290 13.29 269.50 3586
Tachigaren |45 g/100 kg seed 33 14.947 1.2660 16.42 273 50 4501
Untreated |0 ~ 12| 14.058 1.3390 1299]  25425] 3318
MEAN | 30 14.830 1272 14764 271.125 4007
CY. . 8.92 4.19 11.88 10.50 5.119 11.54
LS.D. 6 0.892 0.216 222 19.906 663
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“Table 3. Combined data for chemical control of seedling disease, 1997

STAND | LOSS TONS | REC. REC.
COUNT TO PER | SUGAR | SUGAR
RATE \30FT SUCROSE | MOLL. | ACRE \TON | \ACRE

Quadris __|0.19 02/1000 fi -2 wisee 32 14.33 1.40 13.7 259 3537
Quadiis  [0380z/1000R-2wisee| 31| 14201 138 154|357, _ 3933
Quadris 076 02/1000 fi.-2 wisee 35| mell i3l 159 266, 4216
Quadris___ 0.1902/1000 L2 41IF, 41 |4_23T 129 15.3 259 3962
Quadris __ |0.38 02/1000 fL-2 41f. 31 l 14.08 134 143 255 3628
Quadris _ 10.76 02/1000 ft-2 4 I, | |4.'.'-"73'| 134 | 1581 264 4164
Vapam |4 gal/A ppi i 34| 4%, L 46| 2660 3872
Vapam |6 gal/A ppi 41 14.11 1.32 15.6 256 3984
-%'apam QgaliAppi 3T| 1453 1.29 17.2 265 | 4569
Ridomil |1 02/1000 ft -2 wiseed 37 1423 1.30 13.0 259 3362
Tachigaren |45 g/100 kg _seed 34 14.52 1.27 162 265| 489
Untreated [0 22| 1369 138 12.0] 246 2983
MEAN 34 1430 132 14.9 f 260 | 3874.025
CV. 7.57 6.25 11.35 10.83 | 161 12.5]
L.S.D. 6 0.89 0.15 16 20 482
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PERFORMANCE OF TACHIGAREN® SEED TREATMENT ON SUGARBEET VARIETIES
SUSCEPTIBLE AND RESISTANT TO APHANOMYCES ROOT ROT IN 1997 FIELD TRIALS

Jason R. Brantner, Carol E. Windels, and Mark Bredehoefi

Rescarch Fellow and Associate Professor of Plant Pathology MNorthwest Experiment Station, University of
Minnesota, Crookston and
Research Agronomist, Southern Minnesota Beet Sugar Cooperative, Renville, respectively

Aphanomyees cochlivides (= A, cochlioides) is a “water mold” that causes damping-off of sugarbeet seedlings and
root rot of older plants when soil conditions are warm and wet. The fungus is prevalent in southern Minnesota and
in the southern Red River Valley (RRV) and also is becoming more common in the northem RRV.

Options for control of this soilborne pathogen are limited. Planting early into cool soil can help avoid conditions
favorable for disease during stand establishment when seedlings are susceptible to damping-off. Also, varieties with
partial resistance to Aphanomyees are available. These varicties can be infected by A. cechlivides, but root rot
develops slower and to a lesser extent than on susceptible varieties (no sugarbeet variety 15 immune to infection by
this pathogen). The fungicide Tachigaren® has been registered in the United States for use on pelleted sugarbeet seed
since the 1996 growing scason. Producers have many questions, however, regarding effectiveness of different rates
of Tachigaren on varieties that are susceptible and resistant to Aphanomyces.

OBJECTIVES

The objectives of this research were 1o determine the effectiveness of three rates of Tachigaren sced treatment on
resistant and susceptible varieties for 1) control of Aphanomyces damping-off and root rot and 2) sugarbeet yield
and quality in fields heavily infested with 4. cochlioides.

MATERIALS AND METHODS

Medium-sized seed of ACH 205 and HM Resist (each with partial resistance to 4. cochlioides) and VDH 140
{susceptible) were pellcted and treated with Tachigaren 70 WP at 45, 75, or 90 g per 100,000 seed. Control sced
was not treated with Tachigaren. All seed was pretreated with standard rates of Apron and Thiram to control other
damping-off pathogens (Phoma betae, Pythium spp., and Rhizoctonia solani).

Plots were established in producers’ fields located near Buffalo Lake and Granite Falls, MN where root rot index
values (0-100 scale, O=healthy, 100=all plants dead) averaged 89 and 76, respectively, Seed of each variety treated
with each rate of Tachigaren was planted to stand (4% to 5% inches between seeds) in six-row plots (25 feet long,
22 inches between rows) on May 27, 1997. Plots were arranged in 8 randomized complete block design with six
replicates. Herbicides, insecticides, and fungicides (to control Cercospora leaf spot) were applied as appropnate for
each location.

Stand counts were taken on the four middle rows of each plot st 15 and 49 days after planting. On September 9,
20 plants from cach plot at Buffalo Lake were rated for Aphanomyces root rot (0-7 scale, O=clean root, T=root
completely rotted). There was little evidence of Aphanamyces root rot at the Granite Falls site, so disease tatings
only were made for each variety not treated with Tachigaren (lo compare susceptible and resistant varieties in the
absence of Tachigaren). Plots were harvested September 19 at Buffalo Lake and September 10 at Granite Falls.
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Table 1.  Stand, root rot ratings, and yield anained from seed of three sugarbeet varieties not treated with
Tachigaren (0=contrel} or treated with Tachigaren 70 WP at 435, 73, or 90 g/100,000 seed. Plots were
established in fields near Buffalo Lake and Granite Falls, MN that were naturally infested with
Aphanomyees cochlioides.

No. plants/100 Tt row" Root rot” Yield”
Treatment” 15 DAP 49 DAP rating T/A % Sucrose |b/A

Buffalo Lake, MMN
Seed treatment

0 = Control 107 103 1.0 18.1 12.1 3893
45 g Tachigaren 102 107 1.1 20.0 12.2 4347
75 g Tachigaren 107 110 1.2 20.1 123 4416
90 g Tachigaren 107 108 1.0 19.1 12.1 4132
LSD (P=0,05)° NS NS NS NS NS NS
Mariety
ACH 205 114 115 0.7 19.4 11.9 4104
HM Resist 101 110 1.2 19.0 12.5 4292
VDH 140 102 96 1.4 19.5 12.0 4194
LSD (P=0.05)" NS 11 0.3 NS 0.4 NS
Granite Falls, MN
Seed treatment
0 = Control 133 125 - 16.7 12.0 3628
45 g Tachigaren 126 130 - 17.6 12.3 3926
75 g Tachigaren 122 125 - 18.1 121 3913
90 g Tachigaren 120 127 - 17.0 12.2 3758
LSD (P=0.05)" g NS NS NS NS
Variety
ACH 205 126 131 0.9 17.5 122 3833
HM Resist 126 128 1.3 17.4 12.4 1924
VDH 140 124 123 I.1 17.2 1.9 3662
LSD {P=0.05)" NS NS NS NS 0.3 NS

All seed was pelleted and treated with standard rates of Apron + Thiram to control seedling pathogens other than
A. cochlioides; ACH 205 and HM Resist have partial resistance to Aphanomyees and VDH 140 is susceptible.

DAP=days after planting; plots were planted on May 25, 1997.

Roots were rated for Aphanomyces root rot with a 0-7 scale (O=root healthy, 7=root completely rotted and foliage
dead) on September 9, 1997,

* Plots were harvested on September 19 at Buffalo Lake and on September 10 at Granite Falls.

* Least significant difference (LSD) value is provided (P=0.05); NS=not significant.
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RESULTS

At both locations, weather conditions were unfavorable for infection of sugarbeet seedlings or roots by A. cochlivides,
despite a high concentration of the fungus in soil.  The amount of disease was negligible, but was somewhat more
noticeable at Buffalo Lake than Granite Falls. There was only one interaction between seed treatment and variety
(for stand at 15 days after planting) at the Granite Falls site. Therefore, only main effects (seed treatment and
variety) will be presented.

Effect of Tachigaren seed treatmeni. By 15 days after planting at Buffalo Lake, there were no significant
differences (P=0.05) in emergence from Tachigaren-treated seed or the control (seed not treated with Tachigaren)
(Table 1). At Granite Falls, stands were significantly higher in the control compared to the 75 and 90 g rates of
Tachigaren (Table 1). At both locations, stands increased from 15 to 49 days afier planting for all rates of
Tachigaren-treated seed but decreased in the control (Table 1). By 49 days after planting, there were no significant
differences in stand among the three rates of Tachigaren and the control at either location.

Root rot ratings at harvest were extremely low. At Buffalo Lake, there were no differences in ratings among roots
from seed that had been treated or not reated with Tachigaren (Table 1). Aphanomyces root rot occurred in trace
amounts at Granite Falls, so data were not collected to determine effects of seed treatment on disease.

Sugarbeet vield (tons of beets per acre, percent sucrose, pounds of recoverable sucrose per acre) were not
significantly different {£=0.05) when seed had been treated or not treated with Tachigaren at either location (Table
1). Tons of beets per acre and recoverable sucrose per acre, however, were highest when seed had been treated with
the 45 or 75 g rates of Tachigaren compared to the 90 g rate or no Tachigaren seed treatment,

Effect of variety resistance to Aphanomyces. Stands at 15 days after planting were not significantly different
among varieties at either location (Table 1). At both locations, stands increased slightly between 15 and 49 days
after planting for ACH 205 and HM Resist (both with partial resistance to Aphanomyees) but decreased for VDH
140 (susceptible to Aphanomyces). By 49 days after planting at Buffalo Lake, ACH 205 and HM Resist had
significantly higher stands (P=0.05) than VDH 140, but at Granite Falls, there were no differences in stand among
varieties (Table 1).

Root rot ratings for ACH 205 were significantly lower (P=0.05) than for HM Resist and VDH 140 at Buffalo Lake
{Table). There were no significant differences among varieties at Granite Falls (Table 1).

Tons of beets per acre were similar among the three varieties at cach location (Table 1). The partially resistant
variety HM Resist yielded a significantly (P=0.05) higher percent sucrose than the other two varieties at Buffalo
Lake and the susceptible variety (VDH 140) a1 Granite Falls (Table 1), There were no differences in recoverable
sucrosc among varieties at cither location.

DISCUSSION

Soil conditions were too dry at Buffalo Lake and Granite Falls to favor infection of sugarbeet seedlings or adult roots
by A. cochlivides. Thus, the trials did not provide a good field evaluation for rates of Tachigaren or for vanetal
resistance on stand establishment or sugarbeet yield and qualhity.

Despite the low amounts of disease detected, the 45 and 75 g rates of Tachigaren tended to yicld more tons of beets
per acre and pounds of recoverable sucrose per acre than the 90 g rate or the control. Similarly, trials conducted
al three locations in 1996 did not encounter conditions favorable for Aphanemyces activity, yet the 45 and 75 g rates
of Tachigaren tended to result in the highest yields (see 1996 Sugarbeet Research and Extension Reporis, 24: 244-
251). There arc no clear cxplanations for these yicld inereases. Decomposition of Tachigaren is favored by wet,
warm soil conditions, so there was a slower than normal breakdown of Tachigaren in the dry soils encountered early
in 1996 and 1997. This situation may have resulted in longer persistence of the chemical, which would allow it to
protect the root system from minor infections by A. cachlioides for an extended period of time. Perhaps, Tachigaren
directly enhances sugarbeet growth.
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During warm, wet conditions favorable for Aphanomyces damping-off, Tachigaren seed treatment significantly
increases seedling emergence and stand (see 1996 Sugarbeet Research and Extension Reports, 27:228-238). About
3 to 4 weeks after planting, Tachigaren has decomposed, so pfants arc vulnerable to infection by A. cochlioides.
Varieties with partial resistance to Aphanomyces start to become more active in expression of resistance to root rot
after about 4 weeks. Thus, the combination of Tachigaren seed treatment on a variety with partial resistance to
Aphanomyees provides some control of A. cochlioides throughout the season, If Aphanomyces root rot occurs,
varicties with partial resistance 1o the pathogen outyield other commercial varietics.

Some producers are concerned about the yield potential of varicties with partial resistance to Aphanomyces. 17
Aphanomyces root rot does not occur, the yield potential of Aphanomyeces-resistant varieties is comparable to other
commercial varieties (see the 1996 Sugarbeet Research and Extension Reports, 27:299-336). As shown in the 1957
field trials at Buffalo Lake and Granite Falls (yields are low because of an early harvest date), when Aphanomyces
root rot was negligible, the two varietics with resistance to Aphanomyces resulted in the same yield as a susceptible
variety.

SUMMARY

. Discase pressure was 100 low to evaluate effectivencss of Tachigaren seed treatment or varietal resistance in
controlling Aphanomyces.

2. Tachigaren applied at 45 and 75 g per 100,000 sced did not affect stand cstablishment or root rot ratings, but
tended 1o result in higher tonnage and recoverable sucrose per acre compared to the 90 g rate or the control,

3. Aphanomyces root rot was negligible, but ACH 205 (with partial resistance to Aphanomyces) still resulted in
the lowest root rot ratings by harvest at both locations.

4. Aphanomyces-resistant varieties (ACH 205 and HM Resist) tended to result in higher stands, and in similar
yields and quality, compared to the susceptible variety,

CONCLUSION
The combination of Tachiparen seed treatment on a variety with resistance to Aphanomyces root rot is recommended,
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EVALUATION OF THE ADDITION OF LIME TO SOIL
FOR SUGARBEET AND CORN

The lime-by-product produced in extraction of sugar by Southern Minnesota Beet
Sugar Cooperative was tested again in 1997 for the effect on sugarbeet and corn production.
Soybean production was not tested in 1997. The soil in which the test was conducted in was
alkaline soil. The soil tested at a pH of 7.8 in 1996. The pH of the soil that was limed in
1996 had risen .1 to .2 by spring of 1997. The soil was fertilized according to soil test with
N-P-K to meet nutrient requirements for sugarbeets. Lime was applied on 11 x 30 ft.
experimental units at 0, 4 and 6 ton per acre in 1996. The experimental design was a
randomized complete block design with six replications.

SUMMARY

Lime applied in 1996 did not detrimentally effect yields or quality of sugarbeets in
1997 (Table 1). Yield and quality of sugarbeets were not significantly different regardless of
treatment. Comn yields in 1997 were not influenced by the 1996 application of lime
(Table 2). Tables 3 and 4 show data combined over two years for sugarbeets and corn,
respectively, These data show that over two years of testing, sugarbeet and corn yield and
quality were not effected by the application of lime,

Table 1. 1997 Sugarbeet yield and quality as influenced by lime added to
soil in 1996

Trit Tons/A Sugar ™ RST RSA
No lime 22.6 15.7 1.15 291 6489
4 ton lime 22.8 153 1.21 282 6430
6 ton lime 21.9 15.9 1.09 296 6487
Mean 223 15.6 1.15 290 6469
CV. % 6.98 5.60 8.73 6.31 7.04
LSD NS NS NS NS NS

Table 2. 1997 Corn yield as influenced by lime added to soil in 1996

Trt Bu/A Test Wt. Moisture
Mo lime 136 54 18.6
4 ton lime 138 53 18.1
6 ton lime 140 54 18.5
Mean 138 54 18.4
C.V. % 10.1 4.98 9.6
LSD NS NS NS
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Table 3. Combined data (1996 and 1997) for sugarbeet yield and quality as influenced
by lime added soil

Trt ons Sugar l-,T ST RSA
No lime 24.16 15.19 1.31 271 6502
4 ton lime 23.28 14.99 1.24 273 6484
6 ton lime 23.46 15.32 1.26 281 6508
Mean 23.66 15.77 1.20 277 6498
CV.% 5.73 4.39 6.79 5.17 6.48
LSD NS NS NS NS NS

Table 4. Combined data (1996 and 1997) for corn vield as influenced by lime added to
soil in 1996.

Trt Bu/A Test Wt. Moisture
No lime 131 53 20.6
4 ton lime 133 52 20.9
6 ton lime 132 53 20.7
Mean 132 53 20.7
CV.% 0,73 3.81 10.16
LSD NS NS NS
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