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CLIMATIC DATA,

1998 Carrington

Precipitation April May June July August Sept

Date April May June July August Sept Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
1 0.00 0.09 0.18 0.00 0.00 0.00 51 31 54 36 81 42 84 54 83 66 75 44
2 0.00 0.00 0.06 0.00 0.28 0.00 56 28 63 36 45 35 82 61 72 66 82 44
3 0.00 0.00 0.00 0.00 0.01 0.00 57 30 72 31 60 33 76 57 78 63 90 50
4 0.00 0.00 0.00 0.00 0.02 0.00 56 29 68 40 57 35 78 51 80 60 92 51
5 0.35 0.00 0.00 0.82 0.00 0.00 47 36 74 35 58 38 70 62 86 55 82 55
6 0.07 0.00 0.00 0.14 0.00 0.00 44 35 59 34 61 35 79 62 84 57 77 46
7 0.02 0.28 0.00 0.04 0.00 0.00 38 33 54 34 65 32 78 58 85 53 74 39
8 0.00 0.53 0.00 0.00 0.00 0.00 48 31 52 46 69 36 82 58 89 55 74 44
9 0.00 0.07 0.04 0.00 0.00 0.00 56 29 62 49 65E 50E 87 58 87 55 82 59
10 0.00 0.17 0.13 0.00 0.00 0.00 61 36 68 52 68 49 87 64 92 56 96 63
11 0.00 0.01 0.01 0.00 0.00 0.00 70 32 67 46 70 46 86 67 86 60 82 61
12 0.16 0.00 0.02 0.13 0.02 0.44 58 48 69 44 75 53 83 63 91 67 70 53
i3 .02 0.00 0.00 0.00 0.04 0.03 59 40 74 39 83 52 88 62 90 61 74 57
14 0.00 0.00 0.12 0.23 0.00 0.00 46 29 70 55 66 56 88 61 76 51 76 50
15 0.00 0.01 0.00 0.00 0.00 0.00 46 25 72 55 72 51 76 52 75 47 78 43
16 0.00 0.00 0.00 0.01 0.00 0.00 52 24 75 50 72 47 76 48 86 58 89 64
17 0.00 0.00 0.03 0.00 0.00 0.00 58 31 83 49 68 62 80 58 78 49E 90 59
18 0.00 0.00 0.41 0.00 0.23 0.00 58 32 80 51 77 62 89 58 71 61 82 55
19 0.14 0.00 0.00 0.00 0.03 0.00 58 35 70 49 65 57 88 54 89 56 63 49
20 0.00 0.00 0.00 0.00 0.00 0.00 60 31 77 42 64 52 88 60 82 49 56 39
21 0.00 0.00 0.00 0.00 0.20 0.00 65 32 78 56 64 55 77 50 83 57 59 31
22 0.00 0.00 0.00 0.00 0.56 0.00 72 36 73 48 73 55 74 47 84 63 68 38
23 0.00 0.00 0.13 0.00 0.00 0.00 79 44 68 46 65 55 74 45 81 56 75 40
24 0.00 0.00 0.11 G.00 0.00 0.00 72 44 72 49 82 59 80 43 80 54 79 35
25 0.12 0.00 0.00 0.00 0.00 0.00 65 51 78 40 87 63 84 55 85 51 68 40
26 0.01 0.00 0.53 0.00 0.00 0.00 68 42 78 45 76 57 88 55 86 60 66 50
27 0.00 0.00 0.00 0.00 0.00 0.00 68 39 82 52 75 55 89 49 84 58 73 40
28 0.00 0.00 0.00 0.00 0.00 0.00 70 | 38 78 48 72 54 82 56 85 55 80 39
0.00 0.00 0.00 . 0.00 0.00 0.23 76 44 63 36 74 54 80 50 81 49 68 40
0.00 0.52 0.02 0.00 0.00 0.04 82 52 73 46 79 58 717 43 85 50 52 30

31 0.00 0.00 0.01 68 39 79 46 92 56
Total 0.89 1.68 1.79 1.37 1.40 0.74 | 58 34 70 44 | 69 52 82 55 83 57 {73 | 45
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CLIMATIC DATA, 1998 Casselton

Precipitation April . May June July ~August Sept
Date' April May June July August Sept Max | Min | Max | Min | Max | Min Max | Min | Max | Min Max | Min
1 0.00 0.00 0.00 0.00 0.00 0.19 46 32 79 50 66 54 81 57 ‘ 81 51 89 51 ;
2 0.00 0.00 0.15 0.00 0.00 0.00 55 29 65 43 85 42 86 57 85 63 76 45
3 0.00 0.00 0.05 1.08 0.15 0.00 56 28 70 39 51 36 80 63 75 63 85 49
4 0.00 0.00 0.00 0.00 0.00 0.00 58 32 72 47 64 37 75 55 70 62 83 48
5 0.00 0.00 0.00 0.66 0.03 0.00 56 35 71 40 61 44 79 58 86 60 89 57
6 0.37 0.00 0.00 0.00 0.00 0.00 47 43 79 43 62 41 78 63 87 58 84 49
7 0.07 0.06 0.00 0.78 0.00 0.00 48 39 74 38 64 37 81 62 88 58 76 46
8 0.06 0.07 0.00 0.00 0.00 0.00 43 33 55 47 70 40 84 63 87 55 75 40
9 0.00 0.62 0.00 0.00 0.00 0.00 44 38 54 48 75 48 85 63 88 58 75 42
10 0.00 0.20 0.00 0.00 0.00 0.00 54 33 72 50 73 49 87 65 86 55 83 58
11 0.00 0.62 0.51 0.00 0.00 0.00 64 36 73 52 71 52 88 67 90 58 94 58
12 0.00 1.12 0.00 0.00 0.00 0.00 73 39 67 49 75 56 88 70 90 58 86 56
13 0.07 0.58 0.02 0.00 0.01 0.43 64 46 64 47 76 50 88 65 88 66 78 60
14 0.00 0.04 0.00 0.01 0.00 0.22 58 31 72 47 81 58 92 70 92 64 68 56
15 0.00 0.16 0.15 0.00 0.00 0.00 42 27 83 60 79 59 95 61 79 48 82 44
16 0.00 1.60 0.00 0.00 0.00 0.00 48 24 74 58 69 55 86 51 80 56 77 49
17 0.00 0.00 0.06 0.02 0.00 0.00 54 28 75 51 79 61 76 57 93 54 89 49
18 0.00 0.00 0.66 0.00 0.00 0.00 60 28 83 59 79 63 82 59 80 56 95 61
19 0.00 0.00 0.10 0.40 0.55 0.00 60 32 73 53 80 60 88 61 77 63 78 46
20 0.00 0.00 0.82 0.00 0.00 0.00 59 34 73 45 70 54 90 62 86 58 72 54
21 0.00 0.00 0.00 0.00 0.00 0.00 61 32 77 56 73 54 94 58 83 55 65 36
22 0.00 0.00 0.00 0.00 1.75 0.00 63 32 80 50 69 53 82 52 88 55 64 35
23 0.00 0.00 0.00 0.00 0.00 0.00 75 39 74 50 72 53 77 51 83 63 70 37
24 0.00 0.11 0.04 0.00 0.00 0.08 81 43 70 54 78 57 76 47 86 58 73 38
25 0.00 0.00 0.52 0.00 0.00 0.00 82 47 71 48 86 53 80 53 81 54 78 41
26 0.11 0.00 0.00 0.00 0.00 0.64 72 40 82 52 85 53 86 53 86 60 78 44
27 0.00 0.00 1.65 0.08 0.04 0.00 72 34 79 53 87 58 91 55 88 61 65 44
28 0.00 0.02 0.00 0.00 0.00 0.00 70 35 81 59 76 56 87 63 86 58 72 43
29 0.00 0.00 0.01 0.00 0.00 0.00 72 36 83 39 77 57 84 55 84 53 79 43
30 0.00 0.00 0.00 0.00 0.00 0.37 75 39 64 44 81 60 83 49 84 52 69 44
V31 0.77 0.68 0.00 70 41 79 51 86 56
Total 0.68 | 6.60 4.73 3.71 2.89 | 1.93 | 58 | 34 73 | 49 |71 [ 750 | e1 59 85 | 58 77 | 46
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CLIMATIC DATA, 858 Crookston
5 Precipitation April May June July August Sept
-Date April May - June July August Sept | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min

1 0.00 0.00 0.15 0.00 0.00 0.00 44 28 69 42 78 41 84 62 84 65 74 42
2 0.00 0.82 0.00 0.100. 0.00 0.00 55 30 67 38 50 37 83 62 78 64 73 46
3 0.00 0.00 0.00 0%80 0.00 0.00 60 31 70 46 61 42 79 54 81 58 82 49
4 0.00 0.00 0.00 0.00 0.06 0.00 59 36 67 37 59 45 78 59 86 58 88 59
5 0.25 0.00 0.00 0.52 0.00 0.00 56 40 70 414 55 44 69 61 87 56 83 48
6 0.12 0.16 0.00 0.00 0.00 0.00 47 39 73 40 62 35 74 62 87 55 77 46
7 0.00 0.29 0.00 0.12 0.00 0.00 44 35 59 41 68 41 82 61 85 59 72 40
8 0.02 0.10 0.00 0.00 0.00 0.00 45 35 64 49 73 45 85 62 85 63 74 44
9 0.00 0.05 0.00 0.00 0.00 0.00 51 31 71 46 74 51 88 67 86 54 80 58
10 0.00 0.00 0.93 0.00 0.00 T 62 31 75 56 69 54 88 69 86 56 93 63
11 0.00 0.48 0.00 0.00 0.00 T 71 39 66 49 72 56 89 71 90 63 83 50
12 0.00 0.92 0.01 0.00 0.02 0.20 65 47 61 41 74 50 88 65 88 65 75 54
13 0.33 0.00 0.00 0.00 0.00 0.00 55 34 69 52 82 55 89 64 90 61 73 56
14 0.00 0.12 0.08 1.14 0.00 0.00 46 28 81 57 82 57 90 59 77 47 80 40
15 0.00 2.50 0.02 0.00 0.00 0.00 48 27 80 56 70 56 78 48 78 59 76 45
16 0.00 0.46 0.08 T 0.00 0.00 50 32 72 47 75 58 71 54 89 50 85 57
17 0.00 0.00 T 0.00 0.00 0.00 58 30 80 59 75 63 79 62 77 54 90 55
18 0.00 0.00 0.38 0.22 0.22 0.05 61 33 82 57 80 58 86 61 71 61 92 57
19 0.21 0.00 1.51 0.00 0.18 0.00 60 32 70 47 63 57 85 60 86 57 79 45
20 0.00 0.00 0.00 0.00 0.00 0.02 60 31 78 49 70 60 91 59 83 55 55 35
21 0.00 0.00 0.00 0.00 0.00 0.00 65 32 72 44 67 55 75 55 84 60 62 36
22 0.00 0.00 0.00 0.00 0.30 0.00 72 34 71 43 70 51 75 51 80 60 70 39
23 0.00 0.00 0.00 0.00 0.03 0.00 75 42 73 53 73 60 74 48 83 55 73 33
24 0.00 0.00 0.85 0.00 0.02 0.00 76 41 73 49 81 63 77 49 80 51 72 37
25 0.00 0.00 0.00 0.00 0.00 0.00 75 40 80 48 84 63 82 60 84 57 68 46
26 0.00 0.00 1.75 0.00 0.00 0.10 69 29 81 54 85 63 87 56 88 63 71 46
27 0.00 0.00 0.00 0.00 0.25 0.00 69 39 83 56 78 56 84 60 81 54 73 36
28 0.00 0.00 0.00 0.02 0.00 0.00 72 39 80 38 73 60 82 53 83 55 78 40
29 0.00 0.00 0.00 0.00 0.00 0.00 77 44 58 39 76 60 80 51 78 47 67 41
30 0.00 0.14 0.00 0.00 0.00 0.10 80 43 74 38 81 60 77 48 83 56 53 24

31 0.00 0.00 0.28 63 44 80 58 90 50
Total 0.93 | 6.04 | 5.76 | 0.24 1.36 0.47 59 | 34 | 70 | 46 |70 | 51 | 79 | 87 |81 |85 793 | 44




XI

CLIMATIC DATA, 1998 Fargo
Precipitation April May June July August Sept
Date April May June July August Sept Max [ Min | Max | Min | Max Min | Max | Min MaL Min | Max | Min
1 0.03 0.00 0.08 0.00 0.00 0.00 42 30 67 50 82 47 84 58 84 63 75 50
2 0.00 0.00 0.01 0.57 0.01 0.00 52 28 69 44 50 41 80 64 77 66 76 46
3 0.00 0.00 0.00 0.01 0.01 0.00 57 31 75 37 62 37 78 62 70 65 85 54
4 0.00 0.00 0.00 0.00 0.00 0.00 56 36 70 44 60 36 78 58 84 63 91 60
5 0.16 0.00 0.00 0.38 0.00 0.00 53 42 73 35 58 45 75 64 86 62 84 64
6 0.10 0.00 0.00 0.00 0.00 0.00 49 42 76 41 59 42 78 64 86 62 78 50
7 0.00 0.26 0.00 0.92 0.00 0.00 44 38 55 38 68 36 81 66 83 57 72 45
8 0.06 1.06 0.00 0.00 0.00 0.00 47 36 55 48 72 45 83 65 86 62 76 46
9 0.00 0.00 0.00 0.00 0.00 0.00 53 36 70 50 69 56 87 65 84 64 81 59
10 0.00 0.00 0.79 0.00 0.00 0.00 63 34 74 49 72 52 88 68 87 59 95 64
11 0.00 0.90 0.00 0.00 0.00 0.00 72 34 66 55 72 55 87 70 90 64 84 63
12 0.01 1.72 0.25 0.00 0.00 0.08 70 54 60 49 72 56 87 71 86 67 79 56
13 0.05 0.00 0.00 0.00 0.00 0.44 61 41 72 49 81 54 90 68 92 67 68 62
14 J 0.00 0.05 0.00 0.13 0.00 0.00 47 34 83 61 79 61 92 71 77 56 80 51
15 0.00 1.52 0.24 0.00 0.00 0.00 48 30 75 58 65 58 83 58 80 50 78 43
16 0.00 0.00 0.00 0.01 0.00 0.00 52 26 74 55 78 59 73 51 93 65 88 54
17 0.00 0.00 0.01 0.00 0.00 0.00 61 33 84 56 79 64 80 58 79 56 90 57
18 l 0.00 0.00 3.45 0.21 0.02 0.00 62 30 82 58 80 60 85 63 77 64 94 56
19 0.00 0.00 0.69 0.00 0.03 0.00 63 36E 71 51 69 61 88 60 85 70 81 52
20 0.00 0.00 0.00 0.00 0.00 0.00 61 32 77 51 72 57 93 66 82 57 60 43
21 0.00 0.0 0.00 0.00 0.00 0.00 66 33 76 58 69 60 81 57 86 61 62 33
22 0.00 0.00 0.00 0.00 1.02 0.00 73 35 73 52 70 53 76 54 84 65 69 38
23 0.00 0.06 0.00 0.00 0.00 0.08 80 46 69 54 77 57 75 50 86 63 72 45
24 0.00 0.00 0.02 0.00 0.00 0.00 80 46 72 55 P 86 65 78 49 80 58 77 40
25 0.00 0.00 0.09 0.00 0.00 0.03 72 48 80 50 f 84 65 84 55 86 54 68 45
26 0.00 0.00 1.23 0.00 0.00 1.17 70 41 80 53 86 64 88 64 87 63 66 50
27 0.00 0.26 0.00 0.00 0.38 0.00 68 39 83 57 76 61 86 54 B4 68 70 48
28 0.00 0.00 0.00 0.00 0.00 0.00 70 39 81 53 76 58 81 59 86 58 77 46
29 0.00 0.00 0.00 0.00 0.00 0.05 74 41 62 40 78 60 81 56 79 53 67 47
30 0.00 0.77 0.00 0.00 0.00 0.24 79 45 71 50 80 63 76 50 83 52 55 35
31 0.02 0.00 0.04 62 41 81 53 88 60
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CLIMATIC DATA, 1998 Hettinger

..+ Precipitation April May . June July August _; Sept

5 I}ate April May - ~ June . July August Sept Max | Min | Max | Min | Max | Min | Max .| Min. | Max Min,t Max - idin
2t 0.00 0.00 0.00 0.00 0.00 0.00 56 25 54 32 78 47 81 54 91 62 79 47
2 0.00 0.00 0.00 0.23 0.00 0.00 58 27 65 24 49 30 80 59 82 63 95 56
3 0.00 0.00 0.00 0.00 0.11 0.00 60 27 79 37 60 29 76 60 76 63 96 55
4 0.00 0.00 0.00 0.25 0.04 0.00 55 27 66 39 60 29 81 62 73 59 99 52
5 0.00 0.00 0.10 0.01 0.00 0.00 62 34 75 30 57 43 86 63 84 52 84 64
6 0.01 0.00 0.00 0.01 0.00 0.00 46 35 60 32 62 40 85 58 87 57 78 56
1 0.00 0.00 0.00 0.00 0.00 0.00 37 30 42 32 61 42 85 55 87 58 80 52
8 0.00 0.02 0.94 0.41 0.00 0.00 46 27 52 35 51 44 88 54 93 56 83 56
9 0.00 0.00 0.10 0.00 0.00 0.00 60 23 57 33 61 49 86 61 90 62 97 63
10 0.00 0.84 0.12 0.00 0.00 0.11 64 28 63 44 76 52 90 64 93 63 94 64
11 0.00 0.00 0.00 0.29 0.00 0.01 79 40 63 36 71 50 90 63 88 61 81 60
12 0.09 0.00 0.00 0.00 0.13 0.25 62 39 68 40 77 43 86 57 93 54 67 61
13 0.00 0.00 0.13 0.00 0.00 0.01 58 32 79 50 78 54 89 58 94 61 68 55
14 0.00 0.00 0.18 0.08 0.00 0.00 56 24 75 50 66 53 89 60 78 60 76 51
15 0.00 0.00 0.00 0.00 0.00 0.00 49 24 69 44 72 42 86 56 90 60 86 56
16 0.00 0.00 0.06 0.00 0.00 0.00 51 17 76 39 67 52 90 58 93 58 88 52
17 0.00 0.00 0.42 0.00 0.17 0.00 54 31 88 52 59 54 96 62 84 58 91 53
is 0.11 0.00 0.47 0.00 0.11 0.00 56 28 74 45 60 54 96 64 94 66 94 54
19 0.01 0.00 0.00 0.00 0.01 0.13 42 28 74 40 72 51 97 59 88 62 70 47
20 0.00 0.00 0.00 0.00 0.00 0.00 58 24 75 48 65 50 91 60 86 58 58 42
21 0.00 0.00 0.00 0.00 0.00 0.00 66 28 65 51 66 48 84 50 90 61 59 36
22 0.00 0.00 0.08 0.00 0.00 0.00 73 28 70 50 78 43 79 50 91 62 68 36
23 0.00 0.16 0.51 0.00 0.00 0.00 76 41 55 47 72 57 82 49E 85 52 74 39
24 0.00 0.00 0.06 0.00 0.85 0.00 78 50 63 46 82 51 86 54 75 54 79 39
25 0.00 0.00 0.00 0.00 0.00 0.02 55 42 71 43 84 55 88 62 84 49 72 411
26 0.19 0.00 0.00 0.00 0.00 0.02 48 40 80 50 78 53 92 59 84 59 70 50
27 0.14 0.00 0.00 0.00 0.00 0.00 58 42 85 52 71 49 96 50 88 60 74 36
28 0.00 0.00 0.00 0.00 0.00 0.00 70 38 77 44 76 52 88 60 90 52 81 42
2 0.00 0.00 0.00 0.00 0.00 0.00 72 39 74 39 16 48 72 58 88 50 81 38
30 0.00 0.29 0.00 0.00 0.00 0.00 78 43 76 48 78 55 80 51 86 56 59 35
31 0.00 0.00 0.00 72 47 72 54 89 55

Total 0.55 | 1.31 3717 | 1.29 | 1.12 0.55 58 31 69 42 | 67 46 86 58 84 56 77 | 48




CLIMATIC DATA, 1998 McLeod

IX

g : _ y : Precipitation April . ‘May .. [ June . cJuly o August: [\Sept\
: Date - April May : June July August Sept ‘| Max [ Min | Max. Min | Max Min ):Lax Min Max Mlh ﬁax Mln
1 \0.00 0.00 0.02 0.00 0.00 0.00 47 32 66 46‘ 84 49 86 : 61 : 84 63 74 48
2 0.00 0.00 0.00 0.02 0.12 0.00 57 27 68 45 49 40 80 65 74 64 80 43
3 0.00 0.00 0.00 0.01 0.27 0.00 59 32 73 40 63 36 79 64 70 64 'l 83 50
4 0.00 0.00 0.00 0.00 0.00 0.00 56 30 70 46 60 38 79 58 83 64 | 90 55
5 0.24 0.00 0.00 1.09 0.00 0.00 53 38 74 39 58 46 80 64 84 61 ,( 84 57
6 0.00 0.00 0.00 0.00 0.00 0.03 51 44 71 40 62 41 82 66 84 61 | 76 47
7 0.00 0.14 0.00 0.01 0.00 0.00 45 39 55 39 68 37 83 66 84 57 E 78 44
8 0.07 0.37 0.00 0.00 0.00 0.00 45 37 55 48 70 48 84 66 86 60 1 74 41
9 0.00 0.36 0.05 0.00 0.00 0.00 54 37 67 49 65 54 89 68 85 62 ! 82 56
10 0.00 0.11 1.20 0.00 0.00 0.00 67 36 75 52 70 54 90 69 91 57 ‘ 93 58
11 0.00 1.31 0.00 0.00 0.00 0.00 72 37 65 54 73 54 89 71 90 61 }' 83 60
12 0.25 1.59 0.01 0.00 0.00 0.00 75 54 65 49 75 55 88 68 87 64 ] 81 56
13 0.01 0.00 0.00 0.00 0.00 0.37 64 45 74 48 82 53 92 66 94 66 | 68 62
14 0.00 0.14 0.08 0.00 0.00 0.00 49 36 84 63 78 60 93 70 78 56 : 80 49
15 0.00 1.04 0.32 0.00 0.00 0.00 49 32 74 58 67 57 84 60 78 51 @ 78 42
16 0.00 0.00 0.00 0.00 0.00 0.00 54 26 76 56 78 56 76 55 91 63 ! 87 46
17 0.00 0.00 0.05 0.02 0.00 0.00 62 32 83 57 77 63 81 60 80 57 E 89 47
18 0.00 0.00 0.70 0.77 M 0.00 64 32 81 60 79 63 88 63 7T6E 63E 93 53
19 0.13 0.00 0.05 0.00 M 0.00 63 42 73 51 74 60 91 62 84 67 | 81 48
20 0.00 0.00 0.00 0.40 0.00 0.00 62 38 77 52 75 57 94 64 81 56 59 38
21 0.00 0.00 0.00 0.00 0.00 0.00 68 33 78 62 71 58 81 59 84 56 61 34
22 0.00 0.00 0.00 0.00 0.69 0.00 73 37 70 54 74 55 77 54 86 64 68 32
23 0.00 0.41 0.00 0.00 0.00 0.00 80 43 65 55 78 57 75 54 85 59 73 37
24 0.00 0.00 0.05 0.00 0.00 0.00 82 45 70 54 89 65 79 51 79 57 ; 78 38
25 0.65 0.00 0.78 0.00 0.00 0.08 70 51 79 49 85 63 83 | 58 85 53 ' 69 | 40
26 0.00 0.00 2.44 0.00 0.00 0.28 69 41 78 53 84 62 87 61 86 59 ‘ 73 I 49
27 0.00 0.04 0.00 0.00 0.04 0.00 66 38 83 56 78 59 86 56 84 61 ‘ 70 ‘ 43
28 0.00 0.00 0.00 0.00 0.00 0.00 68 39 81 57 77 59 81 62 88 57 ’ 79 / 41
29 0.00 0.00 0.00 0.00 0.00 0.00 72 40 64 42 79 58 77 59 79 52 ‘ 68 ‘ 46
30 0.00 0.14 0.00 0.00 0.00 0.27 77 43 69 52 80 64 77 53 84 50 ; 56 I 32
31 0.00 0.00 0.00 65 44 80 53 86 56 ; ]
Total 1.35 | 565 | 595 2,32 7 123 0 e 37 |72 51 71 52 | 84 | 61 | 84 ]“5’5 ! 74 ’ 45




IIX

CLIMATIC DATA, 1998 Minot

Precipitation April May June July August. - Sept

Date April May June July August Sept Max | Min | Max | Min | Max | Min | Max Min | Max | Min | Max | Min
g 0.00 0.11 0.05 0.00 0.00 0.00 51 30 51 33 77 40 84 55 90 62. 76 46
2 0.00 0.00 0.21 0.35 1.47 0.00 55 29 65 31 46 33 82 62 74 64 89 51
3 0.00 0.00 0.00 0.00 1.10 0.00 58 29 77 39 59 35 72 58 71 64 88 52
4 0.00 0.00 0.00 0.00 0.02 0.00 58 30 68 41 57 36 81 54 80 63 98 54
5 0.00 0.00 0.00 1.34 0.00 0.00 57 35 75 36 58 44 78 62 85 59 79 56
6 0.05 0.00 0.00 1.39 0.00 0.00 42 30 63 33 61 38 77 58 86 62 18 47
7 0.08 0.03 0.00 0.01 0.00 0.00 38 29 43 32 67 39 78 58 86 64 79 44
8 0.00 0.38 0.00 0.00 0.00 0.05 51 32 52 40 66 39 83 59 91 64 78 46
9 0.01 0.16 0.00 0.00 0.00 0.00 61 30 59 48 64 50 88 62 88 54 91 60
10 0.00 0.12 0.00 0.00 0.00 0.00 60 34 64 45 69 53 88 64 93 65 93 59
11 0.00 0.00 0.48 0.63 0.00 0.00 76 38 66 42 64 54 88 68 92 63 82 60
12 0.20 0.00 0.00 0.00 0.18 0.86 56 48 67 39 82 52 81 66 94 64 69 56
i3 .00 0.07 0.23 0.00 0.00 0.01 59 36 71 40 75 58 83 60 88 61 76 61
14 0.00 0.01 0.10 0.00 0.05 0.00 49 30 66 51 72 56 83 63 76 55 74 50
15 0.00 0.00 0.00 0.00 0.00 0.00 49 25 73 52 75 50 72 54 78 53 83 49
16 0.00 0.00 0.00 0.00 0.00 0.00 54 28 74 48 72 49 76 51 76 55 91 55
17 0.00 0.01 0.60 0.00 0.00 0.00 57 33 86 47 64 60 84 60 76 49 81 58
i8 0.00 0.00 0.67 0.00 0.51 0.00 56 33 75 51 68 61 83 60 88 62 72 49
i9 0.02 0.00 0.15 0.00 0.00 0.33 56 31 73 47 64 54 83 60 86 57 52 41
20 0.00 0.00 0.03 0.00 0.00 0.00 61 32 76 50 63 53 82 58 82 52 55 38
21 0.00 0.00 0.01 0.00 0.09 0.00 69 38 78 50 61 54 71 52 85 61 62 35
22 0.00 0.00 0.00 0.00 0.23 0.00 76 39 74 53 75 50 73 51 83 60 68 40
23 0.00 0.00 0.14 0.00 0.00 0.00 80 44 74 48 65 55 74 46 80 61 69 43
24 0.00 0.00 0.02 0.00 0.08 0.00 72 43 74 46 82 59 80 49 78 56 71 43
25 0.00 0.00 0.00 0.00 0.00 0.00 69 47 79 46 87 59 88 54 86 56 68 39
26 0.14 0.00 0.20 0.00 0.11 0.00 63 46 80 50 78 61 83 59 91 60 65 41
27 0.00 0.16 0.00 0.00 0.64 0.00 68 40 80 54 72 55 91 52 84 60 73 41
28 0.00 0.00 0.01 0.00 0.00 0.00 74 44 74 44 73 56 82 54 | 85 57 78 48
29 0.00 0.00 0.10 0.00 0.00 0.08 79 47 67 35 71 56 76 51 84 52 71 43
35 .00 0.00 0.01 0.00 0.00 0.00 78 49 78 46 79 57 78 45 89 52 53 32
31 0.00 0.00 0.00 1.33 76 35 84 49 90 53

Total 0.50 | 1.05 | 3.01 3.72 3.48 | 1.33 | 59 | 35 | 70 44 €49 |81 787 | 84 | 59 | 73 | 46




ITIX

CLIMATIC DATA,

1998 Olivia

i . Praecipitation April May June July August .. [, . Sept
;, Date |+April May June July August Sept Max .| Min | Max. | Min | Max | Min Max | Min | Max MJ.n "Max | Min
1 0.92 0.00 0.00 0.00 0.00 0.00 34 32 78 44 61 46 80 59 79 61 74 53
2 T 0.00 0.10 0.22 0.00 0.00 38 32 73 35 71 51 84 61 80 59 77 45
3 0.00 T 0.00 0.00 0.33 0.00 44 33 70 39 63 40 81 52 72 62 75 48
4 0.00 0.00 0.00 0.34 0.05 0.00 51 32 78 48 63 42 83 57 69 61 83 54
5 0.00 0.00 0.00 0.00 0.00 0.00 55 32 90 45 63 41 77 58 72 61 87 54
6 0.00 0.00 0.00 0.34 0.00 0.00 55 40 75 45 64 44 75 57 76 59 92 60
7 0.09 0.00 0.00 T T 0.00 68 43 83 43 64 41 78 60 83 60 77 44
8 0.39 0.37 0.00 0.00 T 0.00 50 37 73 43 69 52 83 64 71 63 77 44
9 0.00 0.36 0.18 0.00 0.00 0.00 49 35 73 48 63 52 85 65 80 65 78 55
10 0.00 0.00 T 0.00 0.00 0.00 56 33 74 46 63 52 86 69 88 55 77 58
11 0.00 0.44 0.00 0.00 0.00 0.00 64 37 76 46 72 55 86 66 83 58 92 61
12 0.00 0.22 1.08 0.00 0.00 0.00 72 48 77 55 73 53 85 65 84 61 92 61
13 0.05 0.00 0.18 0.00 0.00 0.00 66 45 61 44 71 54 86 66 79 61 91 59
14 0.00 0.00 0.00 0.00 T 0.19 63 40 80 49 80 61 93 71 85 65 94 62
15 0.00 0.00 0.36 2.34 0.00 0.00 63 38 89 54 78 61 90 63 87 50 77 58
16 0.00 0.41 0.11 0.00 0.00 0.00 49 32 81 56 78 55 79 60 87 61 81 53
17 0.00 T 0.00 T 0.00 0.00 55 29 81 55 79 56 84 61 86 68 86 57
18 0.00 0.00 0.82 0.00 0.00 0.00 62 41 92 64 81 64 80 61 85 63 87 57
19 0.00 T 2.00 0.78 0.00 0.00 59 36 | 100 | 57 81 56 77 63 75 63 93 58
20 0.09 T 0.11 0.00 0.85 0.00 64 38 84 55 78 62 87 63 90 64 95 53
21 0.00 T 0.00 T 0.00 0.00 68 34 79 58 81 56 86 61 86 62 73 39
22 0.00 0.00 0.00 0.00 0.44 0.00 69 43 78 53 78 57 78 60 83 62 58 36
23 0.00 0.00 0.00 0.00 0.02 0.00 71 70 78 53 79 56 76 52 85 54 68 41
24 0.00 1.02 0.28 0.00 0.00 0.22 77 45 73 52 80 63 75 52 86 62 65 46
25 0.00 0.10 0.70 0.00 0.00 T 84 48 57 52 87 60 78 55 81 57 79 53
26 0.09 0.00 0.00 0.00 0.00 0.15 65 43 78 58 82 64 79 58 82 56 80 53
27 0.00 0.00 0.45 0.00 0.00 0.00 67 33 73 52 85 61 81 59 83 62 84 50
28 0.00 0.12 0.13 0.00 0.35 0.00 61 35 87 62 82 60 83 51 83 62 71 46
29 0.00 0.00 T 0.00 0.00 0.10 70 37 88 54 83 56 84 54 85 58 83 52
30 0.00 0.00 T 0.00 0.00 0.00 73 41 79 59 83 59 74 53 82 52 79 51
31 0.79 0.00 0.00 90 49 79 51 82 54
Total 1.63 3,83 6.50 4.02 2.04 0.66 59 37 77 49 72 | 53 79 58 79 58 78 50




NIX

CLIMATIC DATA,

1998 Prosper

~ Precipitation April May June July August _ Sept

‘ pate | April May June July August Sept Max | Min | Max Min | Max | Min | Max |:Min | Max | Min MaxL Min
1| 0.00 0.00 0.11 0.00 0.00 0.00 a2 | 32 | 67 | 50 | 82 | 46 | 84 | 58 | 85 | 61 | 76 | 46
2 0.00 0.00 0.00 0.52 0.04 0.00 54 31 71 a4 50 40 79 60 76 64 | 78 43
3 0.00 0.00 0.00 0.01 0.02 0.00 57 32 76 39 62 37 77 60 71 64 85 a7
4 0.00 0.00 0.00 0.00 0.06 0.00 55 32 70 46 60 38 77 56 85 60 92 54
5 0.26 0.00 0.00 0.43 0.00 0.00 51 40 75 36 60 46 76 60 86 60 84 60
6 0.04 0.02 0.00 0.00 0.00 0.00 48 42 75 40 61 41 79 64 88 56 79 | 49
7 0.00 0.14 0.00 0.23 0.00 0.00 43 a8 52 39 67 36 82 62 85 54 74 45
8 0.03 0.76 0.00 0.00 0.00 0.00 46 36 54 a8 71 41 84 62 86 58 76 | 40
9 0.00 0.00 0.00 0.00 0.00 0.00 51 a5 68 49 69 53 88 62 85 59 83 58
10 0.00 0.22 0.39 0.00 0.00 0.00 63 34 72 50 73 49 88 65 87 56 95 61
11 0.00 0.27 0.00 0.00 0.00 0.00 71 34 66 56 73 53 87 68 91 57 85 62
12 0.01 1.42 0.04 0.00 0.00 0.02 69 | 54 60 48 74 57 87 64 88 62 76 55
13 0.03 0.01 0.00 0.00 0.00 0.24 60 42 71 47 82 49 90 62 92 66 68 60
14 0.00 0.06 0.05 0.13 0.00 0.01 46 | 35 82 57 80 57 92 66 77 52 81 | 48
15 0.00 1.05 0.16 0.00 0.00 0.00 47 31 75 58 65 58 83 56 80 a7 78 43
16 0.00 0.00 0.00 0.03 0.00 0.00 52 31 75 53 77 58 73 50 93 62 90 49
17 0.00 0.00 0.02 0.00 0.00 0.00 61 31 84 51 77 61 80 59 80 54 92 50
18 0.00 0.00 0.55 0.28 0.43 0.00 62 31 82 57 79 61 85 58 75 62 94 57
19 0.00 0.00 0.40 0.00 0.24 0.00 63 37 72 53 69 60 88 60 84 68 80 50
20 0.00 0.00 0.00 0.05 0.00 0.00 62 37 78 47 72 54 93 62 82 56 61 40
21 0.00 0.00 0.00 0.00 0.00 0.00 66 34 78 56 71 60 81 58 86 56 63 32
22 0.00 0.00 0.00 0.00 1.29 0.00 73 | 38 74 49 | 170 53 76 72 82 64 70 34
23 0.00 0.03 0.00 0.00 0.00 0.09 81 40 72 51 76 54 75 50 84 60 73 38
24 0.00 0.00 0.02 0.00 0.00 0.00 81 43 73 54 85 60 79 48 80 57 78 37
25 0.00 0.00 0.68 0.00 0.00 0.02 73 49 80 48 84 63 84 51 86 54 69 41
26 0.00 0.00 1.89 0.00 0.00 0.26 71 39 80 51 84 64 91 59 88 58 65 49
27 0.00 0.00 0.00 0.00 0.28 0.00 70 34 84 52 76 59 86 53 84 61 72 44
28 0.00 0.00 0.00 0.00 0.00 0.00 71 32 83 54 75 56 81 56 85 56 78 40
29 0.00 0.00 0.00 0.00 0.00 0.04 76 35 63 40 78 57 82 52 79 53 68 46
30 0.00 1.22 0.00 0.00 0.00 0.11 81 37 69 50 80 62 76 50 83 50 55 31
31 0.01 0.00 0.09 62 a1 80 48 88 54

Total 0.37 5.21 4.31 1.68 | 2.45 0.79 | 60 35 | 72 | 49 70 | 51 83 58 84 58 | 1715 45




AX

CLIMATIC DATA, 1998 St Thomas

- . Precipitation e April May June July August Sept

" Date April May June July August Sept Max | Min | Max | Min | Max Min | Max | Min | Max | Min Max | Min
1 0.00 0.00 0.06 0.00 0.00 0.00 52 33 57 42 65 42 84 55 82 56 75 52
2 0.00 0.00 0.00 0.08 0.00 0.00 56 32 69 s 51 40 81 61 77 68 .| 71 46
3 0.00 0.00 0.00 0.00 0.58 0.00 60 33 73 36 60 38 76 53 80 66 85 47
4 0.00 0.01 0.00 0.00 0.29 0.00 57 33 67 41 59 35 77 48 80 61 91 59
5 0.21 0.00 0.00 0.14 0.00 0.00 54 36 71 36 56 44 73 60 88 56 81 60
6 0.32 0.03 0.00 0.00 0.00 0.00 43 39 52 41 62 40 69 62 86 58 78 52
7 0.00 0.04 0.00 0.92 0.00 0.00 46 35 61 38 70 35 81 62 88 56 73 51
8 0.00 0.00 0.00 0.00 0.00 0.00 44 34 68 46 72 37 84 58 87 58 74 40
9 0.00 0.00 0.00 0.00 0.00 0.00 54 38 71 51 72 42 87 60 88 59 82 59
10 0.00 0.04 0.06 0.00 0.00 0.00 61 38 76 49 67 55 87 63 86 56 96 61
11 0.00 0.44 0.00 0.00 0.00 0.00 66 34 70 49 70 49 89 66 91 56 80 57
12 0.22 0.00 0.00 0.15 0.04 0.00 59 48 64 45 76 54 85 66 87 64 75 46
13 0.03 0.26 0.00 0.00 0.06 0.00 55 40 78 41 88 49 85 61 88 59 78 55
14 0.00 0.28 0.02 0.20 0.00 0.00 43 32 66 55 75 56 88 58 77 53 78 51
15 0.00 0.18 0.01 0.00 0.00 0.00 45 29 73 57 74 57 71 49 77 45 78 41
16 0.00 0.06 0.00 0.00 0.00 0.00 54 28 72 52 72 52 72 44 81 57 84 55
17 0.00 0.05 0.01 0.00 0.00 0.00 55 32 80 44 70 56 81 49 75 51 91 54
18 0.00 0.01 0.33 0.03 0.03 0.00 59 27 79 53 81 60 86 60 70 58 77 50
19 0.00 0.00 0.36 0.00 0.32 0.00 62 31 72 50 68 59 82 59 90 64 73 48
20 0.00 0.00 0.00 0.10 0.00 0.01 63 30 79 50 68 57 86 54 83 57 56 42
21 0.00 0.00 0.00 0.00 0.00 0.00 68 33 74 a4 66 57 70 55 83 53 63 38
22 .0.00 0.00 0.00 0.00 0.00 0.00 74 35 74 44 66 51 72 49 75 65 70 41
23 0.00 0.00 0.03 0.00 0.00 0.00 75 44 74 46 70 45 74 50 84 59 76 41
24 0.00 0.00 0.00 0.00 0.00 0.00 70 38 76 48 82 59 75 45 82 56 72 35
25 0.00 0.00 0.05 0.00 0.00 0.05 73 47 BO 50 86 63 82 44 88 51 66 47
26 0.00 0.44 0.35 0.00 1.55 0.03 68 40 82 47 84 62 87 64 91 54 59 50
27 0.00 0.12 0.14 0.00 0.12 0.00 73 34 88 52 76 58 86 56 83 62 72 43
28 0.00 0.00 0.01 0.00 0.00 0.00 73 46 71 40 73 56 82 59 83 57 | 81 36
29 0.00 0.00 0.00 0.00 0.00 0.13 80 46 55 34 74 57 78 52 | 79 55 63 40
30 0.00 0.00 0.00 0.00 0.00 0.00 84 48 75 42 81 59 77 50 83 51 52 34
31 i 0.00 0.00 0.00 66 39 80 45 91 57

Total | 0.78 | 1.96 1.43 1.62 2.99 0.22 59 35 71 45 |69 49 80 55 83 57 73 46




CLIMATIC DATA, 1998 Williston

INX

i S g sl G T Preqigitation}i. AR . April: | meMay-- o] June
«:Date . _A;':rill’:_,‘ iy May : ;‘June,x_;}‘ cduly ,;,i“ Aug;xst Sept Max M1n Max M:Ln Max | Min
1 0.00 0.00 0.29 } 0;60 1.06 0.00 60 29 54 T 31 74A 50
2 0.00 0.00 0.01 0.07 0.03 0.00 62 31 66 25 50 34
3 0.00 0.00 0.00 0.00 0.28 0.00 62 31 84 41 61 33
4 0.00 0.00 0.00 1.06 0.00 0.00 60 32 68 45 59 35 83 59 83 60 101 61
5 0.03 0.00 0.10 0.03 0.00 0.00 57 35 75 34 58 44 85 61 87 61 82 56
6 0.00 0.00 0.00 0.09 0.00 0.00 44 35 57 38 63 44 79 60 91 63 80 54
7 0.04 0.01 0.00 0.00 0.00 0.00 41 30 41 33 68 4a8 84 58 93 64 83 54
8 0.00 0.06 0.26 0.00 0.00 0.00 52 32 52 38 63 48 87 61 92 65 86 61
9 0.00 0.28 0.11 0.00 0.00 0.03 60 36 61 38 62 48 90 64 91 58 93 60
10 0.00 0.07 0.11 0.00 0.00 0.00 62 30 60 42 74 50 92 66 96 66 89 65
11 0.00 0.00 0.01 0.00 0.05 0.03 75 40 65 43 75 48 89 65 93 65 82 60
12 0.00 0.00 0.00 0.00 0.00 0.00 65 44 70 38 82 50 84 60 96 62 76 61
13 0.00 0.06 0.00 0.00 0.00 0.00 57 34 71 40 68 57 88 59 91 60 83 53
14 0.00 0.01 0.00 0.01 0.0 0.00 81 28 76 45 72 51 87 64 80 60 79 55
15 0.00 0.00 0.00 0.00 0.00 0.00 51 30 70 48 78 45 76 54 86 58 93 56
16 0.00 0.00 0.30 0.00 0.00 0.00 55 26 73 44 72 53 88 5 717 58 95 58
17 0.00 0.00 0.08 0.00 0.00 0.00 56 38 84 50 65 51 92 60 80 56 86 60
i8 0.00 0.00 0.86 0.00 0.05 0.13 51 33 72 48 59 55 90 64 85 61 76 52
19 0.00 0.00 0.00 0.00 0.00 0.55 56 33 72 43 68 52 90 63 86 60 60 43
20 0.00 0.00 0.12 0.00 0.00 0.00 63 31 77 48 61 51 86 60 85 53 56 39
21 0.00 0.00 0.09 0.00 0.00 0.00 69 33 18 53 61 51 73 56 88 64 61 35
22 0.00 0.06 0.00 0.00 0.00 0.00 78 39 74 54 78 47 77 49 88 62 68 39
23 0.00 0.00 0.00 0.00 0.00 0.00 81 42 72 49 78 59 78 49 83 56 69 42
24 0.00 0.00 0.00 0.00 0.01 0.00 73 47 75 44 82 56 88 55 81 58° 68 45
25 0.00 0.00 0.08 0.00 0.00 0.00 57 42 77 48 88 56 92 64 86 55 73 39
26 0.06 0.00 - 0.04 0.00 0.76 0.00 51 41 84 50 76 56 86 63 94 55 57 43
27 0.00 0.02 0.51 0.00 0.00 0.00 64 36 80 54 60 51 100 57 87 57 72 41
28 0.00 0.00 0.00 0.00 0.00 0.00 75 39 73 50 | 71 54 86 57 88 53 78 43
29 0.00 0.00 0.00 0.00 0.00 0.00 79 41 71 41 72 54 79 57 88 56 70 45
.30 0.00 0.00 0.01 0.00 0.00 0.00 74 47 76 50 81 56 81 49 80 62 56 36
31 0.00 0.00 0.00 76 | 27 g1 | 60 | 84 | 58
_Total -.0,13 0.57 2.98 1.26 2.25 0.74 59 34 70 43 67 48 85 59° 87 60 76 49




Soil Test Results At Various Weed Experiment Locations

Organic PPM
Soil Texture matter pH Ib/A N P K

A.K. Ere Grassland Preserve Loamy sand 2.9 6.8 3 3 70
Angus, MN Loam 6.1 7.7 147 26 550 -------------------------
Buxton Loam 3.9 8.1 ]
Camp Grafton, ND Loamy sand 2.8 7.0 3 3 98
Carrington, ND Loam 3.6 7:2 Fertilized by test
Casselton Silty clay 44 7.8 Fertilized by test
Crookston Loam 47 8.1 113 | 60 390
Cuba, ND Sandy loam 7.0 8.2 3 4 100
Fargo, ND (section 22) Silty clay 4.5-6.0 ) 190 26 1095
Fargo, ND (campus) Silty clay 6.8 7.2 Fertilized by test
Fargo, ND (sugarbeet experiments) | Silty clay 5.6 7.1 95 15 350
Glyndon Loam 54 8.3 Fertilized by teét ﬁﬁﬁﬁﬁﬁﬁﬁ
Grand Forks, ND (English coulee) | Loam Sl 8.3 17 ‘f 14 225
Hatton Sandy loam 24 7.8 Fertilized by test
Hawley, MN Loam 2.2 8.5 3 4 105
Hillsboro, ND Silty clay 4.0 7.6 111 22 450
Jamestown, ND (Pipestem Dam) Loam 6.8 6.8 28 5 290
McLeod Sand 1.9 5.9 Fertilized by test
Minot, ND Loam 2.9 7.0 Fertilized by test
Minto, ND Silty clay 4.2 7.9 337 18 480
Oakes, ND Sandy loam 2.1 7.1 24 Very high | VH
Oriska Sily clay 53 6.8
Prosper, ND Silty clay loam 3.2 7.0 90 23 315
Prosper, ND (Zollinger) Loam 4.0 7.2 Fertilized by test
Sheyenne ND, Grasslands (Insect) | Loamy sand 2.5 6.9 3 i 125
St. Thomas, ND Silt loam 34 8.1 81 7 175
Wahpeton Silty clay 5.7 6.2 Fertilized by test
West Fargo, ND Silty clay 3.6 7.2 8 42 1460
Williston, ND : Loam 23 6.8 Fertilized by test
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KEY TO ABBREVIATIONS AND EVALUATIONS

Crop injury, crop stand and weed control ratings are based on a visual estimate using a scale of 0

= no effect to 100 = complete kill.

Alfa = Alfalfa
Amaz = Amaranth
Barl, Bar = Barley
Bdif = Broadleaf
Biww = Biennial wormwood
Bubu = Buffalobur
Bygr = Barnyardgrass
Cath = Canada thistle
Cano = Canola
Cocb = Common cocklebur
Colq = Common lambsquarters
Coma = Common mallow
Copu = Common purslane
Corw = Common Ragweed
Cram = Crambe
Dali = Dandelion
Dobr = Downy brome
Drbe = Dry bean
Duru = Durum wheat
Fbns = Eastern black nightshade
Fach = False chamomile
Fibw = Field bindweed
Fipc = Field pennycress
Fisb = Field sandbur
Flwe = Flixweed
Foba = Foxtail barley
Fomi, Ftmi = Foxtail millet
Fota, Fxtl = Foxtail species
Grft = Green foxtail
Girw = Giant ragweed
HNS, Hans = Hairy nightshade
Howe = Horseweed
SW = Hard red spring wheat
KOCZ = Kochia
Lath = Ladysthumb
Lent = Lentils
Llsa = Lanceleaf sage
Mael = Marshelder
Mesa = Meadow salsify

Nabe = Navy bean

Nfcf = Nightflowering catchfly
Oats = Tame oats

Pest = Perennial sowthistle
Pesw = Pennsylvania smartweed
Pibe = Pinto bean

Pota = Potato

Powe = Pondweed

Prle = Prickly lettuce

Prmi = Proso millet (tame)
Prpw = Prostrate pigweed
Qugr = Quackgrass

Rrpw = Redroot pigweed
Ruth = Russian thistle

Safl, Saff = Safflower

Shpu = Shepherd's-purse
Smwe = Annual smartweed
Soyb, Sobe = Soybean
Spsp = Spotted spurge
Sugb, Sgbt = Sugarbeet
Snfl,Sufl = Sunflower

Swel = Sweet clover

Tabw = Tame buckwheat
Tamu = Tansy mustard
Tumu = Tumble mustard
Tymu = Tame yellow mustard
Vowh = Volunteer wheat
Vele = Velvetleaf

Vema = Venice mallow
Wht = Volunteer wheat
Wibw = Wild buckwheat
Wimu = Wild mustard
Wioa = Wild oat

Wipm = Wild-proso millet
Yeft = Yellow foxtail
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METHODS

PPI = Preplant incorporated MPOST = Mid postemergence

PEI = Preemergence incorporated LPOST = Late postemergence

PRE, PE = Preemergence LLPOST = Late-late postemergence

EPOST = Early postemergence P,PO, POST = Postemergence
POSTDIR = Postemergence directed

MISCELLANEOUS

DF = Dry flowable alk = alkanolamine salt

EC = Emulsifiable concentrate bee = butoxyethyl ester

F =Fall dea = diethanolamine salt

FL =F =Flowable dma = dimethylamine salt

S = Spring SGF = sodium salt

L = Liquid flowable ioe = isooctyl ester

WP = Wettable powder MS, MVO = methylated vegetable

: oil
WDG = Water dispersible granules .
PO, OC = Petroleum oil

G = Granules or gallon/A concentrate (17% emulsifier)

SG = Soluble granules SURF = S = Surfactant

Inc =I = Incorporation NIS = nonionic surfactant

Yolr = inju = Percent injury rating 28N, UAN = 28% liquid nitrogen
fertilizer

Yosr = %std, strd = Percent stand reduction
AMS = ammonium sulfate
HT = Plant height
AMN = ammonium nitrate

SPK = Spike stage
Tswt=TW = Test weight

Yld = Yield
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ADJUVANT

COMPANY

Esterified vegetable oils/fatty acid
Class Destiny
Dash
Dash HC
Hasten
MethOil

SO
Scoil
Sundance II
Sun-It II3
W-4971

Esterified vegetable oils & organosilicone surfactant

Dyne-Amic
Phase
Rivet
W-1961

Fertilizer & drift retardant
Array

Nonionic surfactants
Activate Plus
Activator 90
AGPRO
Agra-Wet
Alfonic 12-14-80
Amway 80
Induce

Kinetic

11-700

Optima
Preference

R-11

R-900

Silwet L-77
Spray Booster S
TF-8036
Tergitol 15-5-9
X-77

XX

Cenex
BASF
BASF
WilFarm
Terra
Loveland
AGSCO
Rosens
AGSCO
WilFarm

Helena
Loveland
Terra
WilFarm

Rosens

Terra
Loveland
AGPRO Systems
Loveland
Vista Chemical
Amway
Helena

Helena
Loveland
Helena

Cenex
Wilbur-Ellis
WilFarm
Loveland
Cenex

Zeneca

Union Carbide
Loveland



ADJUVANT COMPANY
Petroleum oil concentrates

CL-9715 Cenex
Herbimax Loveland
Mor-Act Wilbur-Ellis
Ortech Rosens
17% COC Cenex
Prime Oil Terra
Surfactant & fertilizer blends

AMS Plus Terra
Class Act Cenex
Class Act IT Cenex
Class Act II DB Cenex
Dispatch AMS Loveland
Dispatch 2N Loveland
Impressive HV Rosen
Sensation Rosens
Surfate AGSCO
Quad 7 AGSCO
Water conditioning agent

Choice Loveland
Cayuse Wilbur-Ellis
MSO/PO+fertilizer blends

CL-9706 Cenex
CL-9711 Cenex
Eth-N-Gard WilFarm
Unknown

LI-105 Loveland
ND-4 NDSU
ND-72 NDSU
React Loveland
Score Novartis




LIST OF HERBICIDES TESTED IN 1998

Common Name Trade
or Code Name Abbreviation Company Formulation Name
AC 263,222 American Cyanamid 2 1b/gal EC Plateau
AC 299,263, Imazamox Imam American Cyanamid 1 Ib/gal EC Raptor/Motive
Acetochlor&Atrazine Acet&Atra Zeneca 24&1.6L FulTime
Acetochlor&Dichlormid ~ Acet&Dcmd Zeneca 6.4 Ib/gal EC Surpass

3.2 Ib/gal ME TopNotch
Acetochlor&MON EPTC  Acet&EPTC Zeneca 1.4&5.6 E Doubleplay
Acetochlor&MON 4660 Acet&4660 Monsanto 7 Ib/gal EC Harness
Acifluorfen Acif, Blzr BASF, American 2 1b/gal E,S Blazer, Status

Cyanamid

Acifluorfen&Bentazon Acif&Bent BASF 0.67+3 lb/gal EC, Galaxy, Storm

1.33+2.67S
Alachlor Alac Monsanto 4 1b/gal MT Several
Atrazine Atra Various 90% DF Numerous
Atrazine+2,4-D UAP 325F Shotgun
AzaFenidin Azaf DuPont 80% DF Milestone, R6447
BAS 635 BAS 635 BASF 71.4 DF BAS 635
Bay MKH 6562 Bayer 70% WG
Bentazon Bent, Bsgn BASF 4 1b/gal S Basagran
Bromoxynil Brox Rhone-Poulenc 2 Ib/gal EC Buctril/Broclean
CGA 248757,
Fluthiacet Actn, Flut Novartis 75% SG Action
CGA 277476,
Oxasulfuron Oxas, Expt Novartis 75% SG Expert
Chlorsulfuron DuPont 75% WG Telar
Clethodim Clet, Slct Valent 2 Ib/gal Select

0.94 Ib/gal Prism
Clodinafop Clod Novartis Discover
Clopyralid Clpy DowAgro Sciences 3 Ib/gal S Stinger
Clopyralid&2,4-D Clpy&2,4-D DowAgro Sciences 0.38+21b/gal S Curtail
Cloransulam Clor, FrstRt DowAgro Sciences 84% DF FirstRate
Cyanazine Cyan DuPont 90% DF Bladex
Cycloate Cycl Zeneca 6 1b/gal EC Ro-Neet
Desmedipham Desm AgrEvo 1.3 Ib/gal EC Betanex
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Desmedipham &
Phenmedipham

Desmedipham &
Phenmedipham &
Ethofumesate

Diflufenzoypyr

Dicamba

Dicamba&nicosulfuron

Dimethenamid
a-Dimethanamid

Diclofop
Difenzoquat

Diflufenzopyr
Dicamba

Diquat
Endothall

EPTC
EPTC&Dichlormid

EPTC&Dichlormidé&
Acetochlor

ET-751

Ethalfluralin

Ethofumesate

F8426
carfentrazone

Fenoxaprop-P

Fenx-P&2,4-D&MCPA

Fenx-P&MCPA

Fenx-P&MCPA&
Thifensulfuron&
Tribenuron

Fluazifop-P

Fluazifop-P&
Fenoxaprop-P

Flufenacet&Isoxaflutole

Desmé&Phen

Desmé&Phen&Etho
BAS 664
Dica

Dica&Nico

Dime, Frtr

a-Dime

Dcfp
Dife

BAS 662

Diqu

Endo

EPTC

EPTC&Dcemd

EPTC&Dcmd&
Acet

pyraflufen

Etha

Etho

Fenx-P

Flfp-P
Flfp&Fenx

Fluf&lIsox

AgrEvo

AgrEvo

BASF

BASF

BASF

BASF
BASF

AgrEvo

American Cyanamid

BAS

Zeneca
EIf Atochem

Zeneca

Zeneca

Zeneca

DowAgro Sciences

AgrEvo

FMC
AgrEvo

AgrEvo

AgrEvo

AgrEvo

Zeneca

Zeneca

Bayer

XXIII

0.65+0.65 1b/gal E

0.6+0.6+0.6 1b/gal E

70% WG

4 lb/gal S

67.3&7.5 DF

6 Ib/gal EC
6lb/gal EC

3 Ib/gal EC

2 Ib/gal S

2 Ib/gal dicamba,
2.5:1(dic:d:stu)

2 Ib/gal S
3 Ib/gal §

7 Ib/gal EC
25% G

6.7 Ib/gal EC
25% G

6.8 EC

0.02EC

3 Ib/gal EC
10% G

4 lb/gal F

50%
LEC

0.44+0.58+1.75
Ib/gal EC

0.67+4 Ib/gal EC

1.6:7.6:0.187:0.092

2 Ib/gal EC

2+0.66 Ib/gal EC

48&10% DF

Betamix

Betamix Progress

None

Banvel, Clarity, Lab
Services 122

Celebrity

Frontier

Frontier-or isomer
Hoelon
Avenge

Distinct

Diquat
Herbicide 273

Eptam

Eradicane

DoublePlay

Sonalan

Nortron

Aim/Affinity
Puma

Tiller

Dakota

Cheyenne

Fusilade DX

Fusion

EPTC/USA 1000



Flufenacet&Metribuzin

Flumetsulam

Flumetsulam&
Metolachlor

Flumetsulam&
Trifluralin

Flumetsulam&
Clopyralid

Flumetsulamé&
Clpy&2,4-D

Flumiclorac
Flumioxazin
Fluroxypyr

Fosamine

Glufosinate
Glufonsinate&Atrazine

Glyphosate-ipa

Glyphosate-tms
Glyphosate&2,4-D

Glyphosate&
dicamba

Halosulfuron

Hexazinone

HOE 1170
Imazamox
Imazaquin

Imazethapyr
Imazethapyr&lmazapyr

Imazethapyr&
Pendimethalin

Imazamethabenz
Isoxaflutole
Lactofen

MCPA

Flms

Flms&Mc;.to

Flms&Trif

Flms & Clpy

Fims&Clpy
&2,4-D

Flmc, Rsrc
V-53482

Flur

Gluf, Lbrty
Gluf&Atra

Glyt

Glyt

Halo, Prmt

Hexa

Imam

Imgn

Imep, Prst
Imep&Impr

Imep&Pend

Immb

RP 201772

Lact

MCPA

Bayer

DowAgro Sciences

DowAgro Sciences

DowAgro Sciences

DowAgro Sciences

DowAgro Sciences

Valent
Valent
UAP
DuPont
AgrEvo
AgrEvo

Monsanto

Zeneca

Mornsanto
Monsanto

Monsanto

DuPont

Agro

American Cyanamid
American Cyanamid
American Cyanamid
American Cyanamid

American Cyanamid

American Cyanamid
Rhéne-Poulenc
Valent

Rhéne-Poulenc

XXIV

54.4&13.6% DF

80WG
0.2+7.47 1b/gal

0.25+3.4 Ib/gal

23.1+62.3% DF

84.3 % DF

0.86 Ib/gal EC
50 % WP

1 Ib/gal EC

4 Ib/gal SL

1 Ib/gal EC
1433 L

3 1bae/gal S

6 b ai/gal S

0.9 + 1.5 Ib/gal

1 +2.9 Ib/gal

75% DF

75% DF
90% SP

1.275 Ib/gal
1 Ib/gal S
1.5 Ib/gal S
2 Ib/gal S
70 WDG

29EC

2.5 Ib/gal EC
75 DF
2 1b/gal S

4 1b/gal EC, S

Axiom

Python

Broadstrike+Dual

Broadstrike+Treflan

Hornet

Scorpion III

Resource

Valor

Starane, PCC-140
Krenite
Liberty/Rely
Liberty ATZ

Roundup Ultra/RT,
Glyphos

Touchdown

Landmaster BW

Weedmaster

Permit

Velpar

Puma
Motive/Raptor
Scepter
Pursuit
Lightning

Pursuit Plus

Assert
Balance
Cobra

Several, Chiptox



Metolachlor&
Benoxacor (active
isomer)

Metolachlor&Metribuzin

Metribuzin

Metsulfuron
MON-37500
Nicosulfuron
Nicosulfuron+
rimsulfuron+

atrazine

Nicosulfuron+
rimsulfuron+
clopyralid+
flumetsulam

Oxyfluorfen

Paraquat

Pendimethalin
Picloram
Picioram&Triclopyr
Primisulfuron
Propanil
Prosulfuron
Pyrazon

Quinclorac
Quizalofop-P
Rimsulfuron

Rimsulfuron&
Thifensulfuron

Sethoxydim

Sulfentrazone
Sulfometuron
- Thifensulfuron

Thifensulfuron&
Tribenuron

Meto&Metr

Metr

Mets

Nico

Oxyf

Para

Pend

Picl&Trcp

Pml
Pros

Pyzn

Qufp-P

Rims&Thif, Bsis

Seth

Snen
Sume

Thif, Pinn, Pncl

Thif&Trib

Novartis

Bayer

Bayer
DuPont

DuPont
Monsanto

DuPont

DuPont

DuPont

Rohm & Haas

Zeneca

American Cyanamid
DowAgro Sciences
DowAgro Sciences
Novartis

Rhom & Haas
Novartis

BASF

BASF

DuPont

DuPont

DuPont

BASF
American Cyanamid

FMC
DuPont

DuPont

DuPont

XXV

7.6 b/gal E

6.55&1.45F

4 1b/gal F, 75% DF
4 1b/gal F, 75% DF

60% DF
75% DF

75% DF

89.46

6.2+6.2+51.7
+19.3%

1.6 Ib/gal EC

2.51b/gal S
2 Ib/gal §

3.3 Ib/gal EC
2 Ib/gal S

3 Ib/gal

64.6 DF

80% DF

75 DF

4.2 1b/gal F
75% WP

0.88 Ib/gal EC

25% DF

75% DF

1.5 Ib/gal EC
75% DF
75% DF

25% DF

50%+25% DF

Dual IT Magnum

Turbo

Sencor
Lexone

Ally/Escort

Accent

Basis Gold

Accent Gold

Goal

Gramoxone Extra
Cyclone

Prowl

Tordon 22K
Access

Beacon

Stampede 80 EDF
Peak

Pyramin
Paramount
Assure II

Matrix

Basis

Poast, Prestige
Authority
Oust

Pinnacle

Harmony Extra



Tralkoxydim
Tribenuron
Triallate
Triflusulfuron
Triasulfuron
Triclopyr

Trifluralin

2,4-D
2,4-DB

V-10029

a Abbreviations in the tables may consist of only the first one, two, or three listed letters when space was limited. ~ Abbreviations

Tral
Trib
Tria
Tfsu
Trsu
Trep

Trif

24-D

2,4-DB

Zeneca

DuPont

Monsanto

DuPont

Novartis

DowAgro Sciences

DowAgro Sciences

Various

Various

Valent

80% DF

75% DF

4 1b/gal EC, 10% G
50% DF

75% DF

4 b/gal EC

4 Ib/gal EC
10% G

Various EC, S, WSP

2 Ib/gal
80 WP

of numbered compounds vary with available space, but usually use the first letters and numbers.
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Achieve
Express
Far-Go
UpBeet
Amber
Garlon

Several

Numerous

Numerous



Micro-rates of sugarbeet herbicides plus adjuvants, Angus, 1998. (Dexter) ‘Hilleshog
Horizon’ sugarbeet was seeded 1.25 inches deep in 22 inch Yows April 24. Counter 15@
insecticide at 12 pounds product per acre was applied modified in-furrow at pPlanting.
Herbicide treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to

Date May 8 May 15 May 22 May 29
Time of Day 11:00 AM 3:00 PM 10:00 AM 10:30 AM
Air Temp. (°F) 64 78 61 48

6” Soil Temp. (°F) 53 62 : 64 66

Rel. Humidity (%) 70 60 54 22

Wind Velocity (mph) 0 10-15 10-12 e
Cloud Cover (%) 90 100 90 80

Soil Moisture poor good good fair
Sugarbeet Stage v1.0 v1.0-v 2.0 v1.0-v4.0 v2.3-v8.5
Common Lambsquarters cotyledon cot — 4 leaf 4 leaf (1 inch tall) 3 — 6 inches tall
Redroot Pigweed cot— 1 leaf cot - 2 leaf 5 leaf (1 inch tall) 2-6 If - 2 inches
Wild Oats emerg — 1 leaf emerg -2 If (4in.) | 4 If (6 inches tall) 6 to 12 inches tall
Green Foxtail emerg -2 If (1.5 in) | emerg— 1 inch tall 1 to 3 inches tall I to 4 inches tall
Wild Buckwheat cot— 1 leaf cot — 2 leaf 4 leaf (3 inches) 3 to 5 inches tall

the center four rows of six row plots May 8, May 15, May 22, and May 29. Sugarbeet
injury and common lambsquarters, redroot pigweed, wild oats, green foxtail and wild
buckwheat control were evaluated June 22.

Sgbt Colg Rrpw Wioa Grft Wibw

Treatment* Rate inj cntl cntl cntl cntl cntl
1b/a % % % % % %
Desmedipham 0.25 0 97 86 13 38 21
Desmedipham+Triflusul furon 0.25+0.0156 0 100 100 68 76 73
Desm+Tfsu+Clopyralid 0.25+0.0156+0.09 0 100 100 48 61 100
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 0 100 99 26 61 96
Desm+Tfsu+Methoil 0.08+0.004+1.5% 0 89 96 89 70 85
Desm+Tfsu+Clpy+Methoil 0.08+0.004+0.03+1.5% 0 96 & 76 68 83
Desm+Tfsu+Clpy+Methoil 0.08+0.004+0.03+3% 0 97 96 84 7 90
Desm+Tfsu+Clpy+NH4+Methoil 0.08+0.004+0.03+0.02%+1.5% 0 98 98 85 60 96
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 0 99 100 63 68 96
Desm+Tfsu+Clpy+Quad7+Methoil 0.08+0.004+0.03+1%+1.5% 0 98 99 78 76 92
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+2% 0 98 100 79 68 95
Desm+Tfsu+Clpy+NH4+Quad 7 0.08+0.004+0.03+0.02%+1% 0 95 96 45 85 98
Desm+Tfsu+Clpy+Clet+MOil 0.08+0.004+0.03+0.03+1.5% 0 98 99 100 100 95
Desm+Tfsu+Clpy+Clet+NH4+MO 0.08+.004+.03+.03+.02%+1.5% 0 96 98 100 100 96
Desm+Tfsu+Clpy+Clet+Quad 7 0.08+0.004+0.03+0.03+1% 0 96 98 100 100 96
Desm&Phen+Tfsu+Clpy+Methoil 0.08+0.004+0.03+1.5% 0 99 96 88 76 97
Desm&Phen&Etho+Tfsu+Clpy+MOil 0.08+0.004+0.03+1.5% 0 100 99 80 81 98

Desm+Tfsu+Clpy+Diflufen+MOil 0.08+0.004+0.03+0.05+1.5% 97 100 100 79 96 98

Desm+Tfsu+Clpy+Qufp+Methoil 0.08+0.004+0.03+0.028+1.5% 0 96 98 99 96 96
C.v. & 8 4 4 14 12 10
LSD 5% 1 5 5 15 13 13
LSD 1% 1 NS 7 20 18 17
# OF REPS 4 4 4 4 4 4

*MethOil-methylated seed oil from Terra; Quad 7=basic blend adjuvant from AGSCO;
NH,=household ammonia (2% concentration) at 1 gallon/100 gallon water.

Summary
Only the treatment that included diflufenzopyr caused significant sugarbeet
injury. Desmedipham + triflusulfuron + MethOil at 0.08+0.004+1.5% gave less control
of common lambsquarters than the other treatments. Desmedipham at 0.25 1b/A gave
less control of redroot pigweed and wild buckwheat than the other treatments.
Treatments that included clethodim or quizalofop gave or tended to give the best
control of wild oats and green foxtail.



Micro-rates of sugarbeet herbicides plus additives, Clara City, 1998. (Dexter)

Sugarbeet was seeded April 25. Herbicide treatments were applied in 8.5 gpa
water at 40 psi through 8001 nozzles to the center four rows of six row plots
Date May 6 May 13 May 20
Time of Day 1:15 PM 12:00 PM 1:00 PM
Sugarbeet Stage cotyledon 2 to 3 leaf 4 to 6 leaf
Common Lambsquarters cotyledon - 1 inch tall | cotyledon — 2 inch tall cotyledon — 3 inch tall
May 6, May 13 and May 20. Sugarbeet injury and common lambsquarters control

were evaluated June 19.

Colg Sgbt

Treatment* Rate cntl inj

1b/A % %
Desmedipham 0.25 87 0
Desmedipham+Triflusul furon 0.25+0.0156 92 0
Desm+Tfsu+Clopyralid 0.25+0.0156+0.09 97 0
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 96 0
Desm+Tfsu+MethOil 0.08+0.004+1.5% 83 0
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 87 0
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+3% 93 0
Desm+Tfsu+Clpy+NH4+MethOil 0.08+0.004+0.03+0.02%+1.5% 86 0
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 84 0
Desm+Tfsu+Clpy+Quad7+MethOil 0.08+0.004+0.03+1%+1.5% 89 0
Desm+TEsu+Clpy+Quad 7 0.08+0.004+0.03+2% 79 0
Desm+Tfsu+Clpy+NH4+Quad 7 0.08+0.004+0.03+0.02%+1% 65 0
Desm+TEsu+Clpy+Clet+MethOil 0.08+0.004+0.03+0.03+1.5% S5 0
Desm+TEsu+Clpy+Clet +NH4 +Moil 0.08+.004+.03+.03+.02%+1.5% 88 0
Desm+Tfsu+Clpy+Clet+Quad 7 0.08+0.004+0.03+0.03+1% 72 0
Desm&Phen+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 92 0
Desm&Phen&Etho+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 90 0
Desm+TEsu+Clpy+Diflufenzopyr+Moil 0.08+0.004+0.03+0.05+1.5% 98 94
Desm+TEsu+Clpy+Qufp+MethOil 0.08+0.004+0.03+0.028+1.5% 81 0
EXP MEAN 87 5
CaV. % 13 12
LSD 5% L7/ 1
LSD 1% NS 1
# OF REPS 4 4

*MethOil=methylated seed oil from Terra; Ouad 7=basic blend adjuvant from
AGSCO; NH,=household ammonia (2% concentration) at 1 gallon/100 gallon water.

Summary
Only desmedipham + triflusulfuron + clopyralid + diflufenzopyr + MethOil

gave sugarbeet injury. Desmedipham + triflusulfuron + clopyralid + NH, + Quad 7
gave less control of common lambsquarters than other treatments.



Micro-rates of sugarbeet herbicides plus adjuvants, Fargo, 1998. (Dexter)
‘Maribo 9581’ sugarbeet was seeded 1.25 inches deep in 22 inch rows April 28.

, June 2 and

Date May 26 June 2 June 9

Time of Day 12:00 AM 7:30 PM 2:30 PM

Air Temp. (°F) 90 S 68

6” Soil Temp. (°F) 68 61 66

Rel. Humidity (%) 22 37 : 46

Wind Velocity (mph) 3 15 4-6

Cloud Cover (%) 0 90 95

Soil Moisture good good good

Sugarbeet Stage v1.0-v2.5 v4.0-v5.2 v4.0-v6.5

Redroot Pigweed 1 to 2 leaf 2 to 4 leaf 3-5 leaf (2 inches tall)

Green Foxtail emerg — 1 inch tall 0.5 to 2 inches tall 2 to 3 inches tall
June 9. Sugarbeet injury and redroot pigweed and green foxtail control were

evaluated June 24 .

Sgbt Grft Rrpw

Treatment * Rate inj cntl cntl

1b/A % % %
Desmedipham 0.25 3 7 100
Desmedipham+Triflusul furon 0.25+0.0156 3 93 100
Desm+TEfsu+Clopyralid 0.25+0.0156+0.09 8 89 100
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 1 86 100
Desm+Tfsu+MethoOil 0.08+0.004+1.5% (0 79 100
Desm+Tfsu+Clpy+Methoil 0.08+0.004+0.03+1.5% 4 88 100
Desm+Tfsu+Clpy+Methoil 0.08+0.004+0.03+3% 4 90 100
Desm+Tfsu+Clpy+NH4+Methoil 0.08+0.004+0.03+0.02%+1.5% 5 89 100
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 1 84 100
Desm+Tfsu+Clpy+Quad7+MethOil 0.08+0.004+0.03+1%+1.5% 5 Sl 100
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+2% 6 88 100
Desm+Tfsu+Clpy+NH4+Quad 7 0.08+0.004+0.03+0.02%+1% 5 84 100
Desm+Tfsu+Clpy+Clet+Methoil 0.08+0.004+0.03+0.03+1.5% l 99 99
Desm+Tfsu+Clpy+Clet+NH4+MOil -08+.004+.03+.03+.02%+1 .52 3 99 100
Desm+Tfsu+Clpy+Clet+Quad 7 0.08+0.004+0.03+0.03+1% 3 99 100
Des&Phen+Tfsu+Clpy+Methoil 0.08+0.004+0.03+1.5% 3 96 100
D&P&E+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 4 93 100
Desm+Tfsu+Clpy+Diflufen+MOil 0.08+0.004+0.03+0.05+1.5% 95 86 100
Desm+TEsu+Clpy+Qufp+Methoil 0.08+0.004+0.03+0.028+1.5% 4 98 100
EXP MEAN 8 90 100
CoWo 5 35 6 0
LSD 5% 4 8 0
LSD 1% 5 10 1
# OF REPS 4 4 4

*MethOil=methylated seed oil from Terra; Quad 7=basic blend adjuvant from
AGSCO; NH,=household ammonia (2% concentration) at 1 gallon/100 gallon water.

Summary
Only the treatment that included diflufenzopyr caused important sugarbeet
injury. Treatments that included clethodim or quizalofop gave or tended to give
better control of foxtail than other treatments. Aall treatments gave excellent
control of redroot pigweed.



Micro-rates of sugarbeet herbicides plus adjuvants, Crookston, 1998. (Dexter)
‘Hilleshog Horizon’ sugarbeet was seeded 1.25 inches deep in 22 inch rows April 24.
Counter 15G insecticide at 12 pounds product per acre was applied modified in-furrow at
planting. Herbicide treatments were applied in 8.5 gpa water at 40 psi through 8001

nozzles to the center four rows of six row plots May 8, May 18, May 22 and May 29.
Date May 8 May 18 May 22 May 29
Time of Day 1:45 PM 10:00 AM 1:00 PM 12:30 PM
Air Temp. (°F) 64 73 65 68
6” Soil Temp. (°F) 58 65 65 68
Rel. Humidity (%) 61 74 57 55
Wind Velocity (mph) 7 5-7 6-8 0
Cloud Cover (%) 100 0 90 5
Soil Moisture good good good good
Sugarbeet Stage v1.0 v1.0-v3.5 v4.0 v5.0-v8.7
Common Lambsquarters cotyledon - 2 leaf cot - 6 leaf 1 inch tall 2 inches tall
Gr. and Yellow Foxtail emerg — 2 If (1 in.) emerg — 2 in. tall 0.5 to 3 inches tall 3 to 5 inches tall
Wild Oats emerg — 1 leaf emerg — 2 If (4 in.) 4 1f (4 — 6 inches) 3 to 6 inches tall
Redroot Pigweed cotyledon — 1 leaf cot— 2 leaf 4 leaf 2 inches tall
Common Mallow cot — 1 leaf cot — 4 leaf 8 leaf 4 to 8 leaf
Sugarbeet injury and common mallow, green and yellow foxtail, redroot pigweed, and

common lambsquarters control were evaluated June 22. Green and yellow foxtail control

was evaluated July 21.

June 22 =24

Gr&Y

Sgbt Coma Fxtl Rrpw Colg

Gr&Y
Fxtl

Treatment* Rate inj cntl cntl entl cntl cntl
1b/A % % % % % %
Desmedipham 0.25 0 0 68 97 99 64
Desmedipham+Triflusulfuron 0.25+0.0156 0 90 94 98 100 84
Desm+Tfsu+Clopyralid 0.25+0.0156+0.09 0 98 94 100 100 83
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 0 84 84 98 100 7S
Desm+Tfsu+MethOil 0.08+0.004+1.5% 0 95 92 99 100 85
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 0 97 91 98 99 86
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+3% 0 96 90 99 100 86
Desm+Tfsu+Clpy+NH4+MethOil 0.08+0.004+0.03+0.02%+1.5% 0 96 86 99 100 83
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 0 94 85 96 99 79
Desm+TEsu+Clpy+Quad7+MethOil 0.08+0.004+0.03+1%+1.5% 0 98 89 99 99 73
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+2% 0 93 88 96 100 74
Desm+Tfsu+Clpy+NH4+Ouad 7 0.08+0.004+0.03+0.02%+1% 0 94 80 99 100 73
Desm+Tfsu+Clpy+Clet+MethOil 0.08+0.004+0.03+0.03+1.5% 0 94 94 98 97 82
Desm+Tfsu+Clpy+Clet+NH4 +MO 0.08+.004+.03+.03+.02%+1.5% 0 94 94 97 100 81
Desm+Tfsu+Clpy+Clet+Quad 7 0.08+0.004+0.03+0.03+1% 0 91 93 95 99 86
Desm&Phen+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 0 96 95 95 100 95
Desm&Phen&Etho+TEsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 0 97 90 98 99 89
Desm+Tfsu+Clpy+Diflufen+MOil 0.08+0.004+0.03+0.05+1.5% 98 99 94 98 99 29
Desm+Tfsu+Clpy+Qufp+MethOil 0.08+0.004+0.03+0.028+1.5% 0 94 95 96 99 93
EXP MEAN 5 89 89 98 99 79
C.V. % 3 6 10 3 a 14
LSD 5% 0 8 13 NS NS 16
LSD 1% 0 10 NS NS NS 21
# OF REPS 4 4 4 4 4 4
*MethOil=methylated seed oil from Terra; Quad 7=basic blend adjuvant from
AGSCO; NH,=household ammonia (2% concentration) at 1 gallon/100 gallon water.

(Experiment continued on next page.)



Micro-rates of sugarbeet herbicides plus adjuvants, Crookston, 1998§. (continued)

Summary

Only the treatment that included diflufenzopyr caused sugarbeet injury.
Desmedipham gave no control of common mallow. All the other treatments included
triflusulfuron and all gave 90% or greater control of common mallow, except
desmedipham + triflusulfuron + clopyralid at 0.16 + 0.008 += 0,06 g a. This
treatment gave less control of common mallow than the same herbicides at half the
rate plus methylated seed oil. So, the methylated seed oil more than doubled the
activity of desmedipham + triflusulfuron + clopyralid on mallow. All treatments
gave excellent control of redroot pigweed and common lambsquarters. The 1late
evaluation of foxtail control generally showed less control than at the early
evaluation. Foxtail control with desmedipham + triflusulfuron + clopyralid +
diflufenzopyr + MethOil was especially poor at the late evaluation. Perhaps the
diflufenzopyr antagonized foxtail control and more grass recovered in
diflufenzopyr treated plots than in the other plots.



Horizon’
insecticide a
Herbicide treatments were applied in 8.5 gpa water at 40 psi throug

Micro-rates of sugarbeet herbicides plus adjuvants, Hillsboro, 1998. (Dexter)
sugarbeet was seeded 1.25 inches deep in 22 inch rows April 28.

t 12 pounds product per acre was applied modified in-furrow at planting.
h 8001 nozzles to the

‘Hilleshog
Counter 15G

center four rows of six row plots May 14, May 20, May 27 and June 3. Sugarbeet injury
Date May 14 May 20 May 27 June 3
Time of Day 11:00 AM 9:40 AM 9:30 AM 10:00 AM
Air Temp. (°F) 69 70 76 56
6> Soil Temp. (°F) 58 62 68 47
Rel. Humidity (%) 90 48 56 65
Wind Velocity (mph) 10-15 0-2 IS 12-15
Cloud Cover (%) 100 0 40 20
Soil Moisture good good good good
Sugarbeet Stage v1.0 v1.0-v2.1 v2.7-v4.7 v4.0-v8.0
Common Lambsquarters cotyledon - 2 leaf cot - 4 leaf 4 - 8 leaf 2 — 4 inches tall
Gr. and Yellow Foxtail emerg — 1 If(1 in.) emerg — 2 in. tall 2 to 3 inches tall 2 to 5 inches tall
Wild Oats emerg — | leaf emerg — 2 If (4 in.) | 4 1f (6 — 8 inches) 6 to 12 inches tall
Redroot Pigweed cotyledon cot— 1 leaf 2 to 6 leaf 1 to 2 inches tall
Common Ragweed cot— 2 leaf cot— 2 leaf 2 10 4 leaf 1 to 3 inches tall
and redroot pigweed, volunteer wheat and green foxtail control were evaluated June 23.
Gr&Y
Sgbt Colg Fxtl Wioa Rrpw Cora
Treatment* Rate inj cntl cntl cntl cntl cntl
1b/A % % % % % %
Desmedipham 0.25 5 100 55 40 98 60
Desmedipham+Triflusulfuron 0.25+0.0156 5 100 85 79 100 100
Desm+Tfsu+Clopyralid 0.25+0.0156+0.09 5 100 80 69 100 100
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 5 100 75 43 100 100
Desm+Tfsu+MethOil 0.08+0.004+1.5% 5 94 78 73 100 100
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 3 99 80 75 100 100
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+3% 5 99 81 80 100 100
Desm+Tfsu+Clpy+NH4+MethOil 0.08+0.004+0.03+0.02%+1.5% 5 99 81 80 100 100
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 3 99 76 65 100 100
Desm+Tfsu+Clpy+Quad7+MethOil 0.08+0.004+0.03+1%+1.5% 4 99 79 70 100 100
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+2% 10 100 79 75 100 100
Desm+Tfsu+Clpy+NH4+Quad 7 0.08+0.004-+0.03+0.02%+1% 5 99 79 61 100 100
Desm+Tfsu+Clpy+Clet+MethOil 0.08+0.004+0.03+0.03+1.5% 5 99 100 100 100 100
Desm+Tfsu+Clpy+Clet +NH4+MOil 0.08+.004+.03+.03+.02%+1.5% 9 99 100 100 100 100
Desm+Tfsu+Clpy+Clet+Quad 7 0.08+0.004+0.03+0.03+1% 5 99 100 100 100 100
Desm&Phen+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 5 100 84 85 100 100
Desm&Phen&Etho+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 10 100 80 83 99 100
Desm+Tfsu+Clpy+Diflufen+MOil 0.08+0.004+0.03+0.05+1.5% 100 100 68 64 100 100
Desm+Tfsu+Clpy+Qufp+MethOil 0.08+0.004+0.03+0.028+1.5% 3 99 96 99 100 100
C.V. % 39 2 8 12 1 0
LSD 5% 6 3 9 AL 1 NS
LSD 1% 8 NS 12 17 NS NS
# OF REPRS 4 4 4 4 4 2

*MethOil=methylated seed oil from Terra; Quad 7=basic blend adjuvant from AGSCO;
NH,=household ammonia (2% concentration) at 1 gallon/100 gallon watex.

Summary

only the treatment that included diflufenzopyr caused severe sugarbeet injury.
Desmedipham + triflusulfuron + MethOil at 0.08 + 0.004 + 1.5% gave less control of
common lambsquarters than the other treatments. Treatments that included clethodim or
quizalofop gave better grass control than other treatments. Redroot pigweed control was
excellent with all treatments. Desmedipham at 0.25 1b/A gave less control of common
ragweed than the other treatments.
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Micro-rates of sugarbeet herbicides

plus additives, Maynard, 1998. (Dexter)

‘Hilleshog Viking’

sSugarbeet was seeded April 23.

Herbicide treatments were

applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center four rows

Date May 6 May 13 May 20

Time of Day 3:00 PM 1:45 PM 11:00 AM

Sugarbeet Stage cotyledon 2 leaf 4 leaf

Wild Proso Millet 0.25 inches tall 0.25 to 1 inch tall 2.5 inches tall

Common Lambsquarters cotyledon cotyledon — 1 inch tall cotyledon — 2 inches tall

Redroot Pigweed cotyledon cotyledon — 1 inch tall cotyledon — 2 inches tall
of six row plots May 6, May 13 and May 20. Sugarbeet iInjury and wild proso
millet, common lambsquarters and redroot_: pigweed control were evaluated June 18.

Wipm Colg Rrpw Sgbt
Treatment * Rate entl cntl entl inj
1b/A % % % S

Desmedipham 0.25 41 84 74 0
Desmedipham+Triflusul furon 0.25+0.0156 74 95 95 0
Desm+Tfsu+Clopyralid 0.25+0.0156+0.09 78 99 97 0
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 69 98 &7 a
Desm+TEsu+Methoi 1l 0.08+0.004+1.5% 74 88 88 0
Desm+Tfsu+Clpy+Methoil 0.08+0.004+0.03+1.5% 60 82 80 0
Desm+Tfsu+Clpy+Methoil 0.08+0.004+0.03+3% 73 96 84 1
Desm+Tfsu+Clpy+NH4 +MethO41 0.08+0.004+0.03+0.02%+1.5% 40 73 80 0
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 75 94 91 0
Desm+Tfsu+Clpy+Quad 7+Meth0il 0.08+0.004+0.03+1%+1.5% 50 80 83 0
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+2% 65 88 87 0
Desm+Tfsu+Clpy+NH4+Quad 7 0.08+0.004+0.03+0.02%+1% 40 90 95 0
Desm+Tfsu+Clpy+Clet+MethOil 0.08+0.004+0.03+0.03+1.5% 86 92 95 0
Desm+Tfsu+Clpy+Clet+NH4+MO1 1 -08+.004+.03+.03+.02%+1.5% 90 95 93 (0
Desm+Tfsu+Clpy+Clet+Quad 7 0.08+0.004+0.03+0.03+1% 66 85 76 0
Desm&Phen+Tfsu+Clpy+Methoil 0.08+0.004+0.03+1.5% 76 96 88 0
Desm&Phen&Etho+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 61 92 93 0
Desm+Tfsu+Clpy+Diflufen+Moil 0.08+0.004+0.03+0.05+1.5% 72 95 84 76
Desm+Tfsu+Clpy+Qufp+MethOil 0.08+0.004+0.03+0.028+1.5% 86 93 85 0
EXP MEAN 67 90 87 4
CoWs & 29 13 14 190
LSD 5% 27 NS NS 11
LSD 1% 36 NS NS 15
# OF REPS 4 4 4 4

*MethOil=methylated seed oil from Terra;

AGSCO; NH,=household ammonia (2

Quad 7=basic blend adjuvant from

% concentration) at 1 gallon/100 gallon water.

Summary

Only desmedipham + triflusulfuron + clopyralid + difltifenzopyr + MethOil

gave significant sugarbeet injury. We

ed control was similar with all treatments.



Micro-rates of sugarbeet herbicides plus additives, St. Thomas, 1998. (Dexter)
‘Hilleshog Horizon’ sugarbeet was seeded 1.25 inches deep in 22 inch rows April
27. Counter 15G insecticide at 12 pounds product per acre was applied modified
in-furrow at planting. Herbicide treatments were applied in 8.5 gpa water at 40
psi through 8001 nozzles to the center four rows of six row plots May 13,

Date May 13 May 20 May 27 June 3

Time of Day 11:45 AM 12:30 PM 1:00 PM 11:30 AM

Air Temp. (°F) 64 73 g 55

6” Soil Temp. (°F) 57 63 70 47

Rel. Humidity (%) 65 47 40 37

Wind Velocity (mph) 8 0-2 9 20

Cloud Cover (%) 95 b) 25 0

Soil Moisture good good good good

Sugarbeet Stage v1.0 v2.0 v5.2-v6.5 v5.2-v8.1

Redroot Pigweed cotyledon cot - 2 leaf 1 -4 leaf 2 1f - 2 inches

Volunteer Wheat emerg— 1 If (4in.) | emerg-31f(5in.) 4 to 7 inches 4 to 8 inches

Green Foxtail emerg -2 If (1.5 in.) emerg — 1 inch 1 to 3 inches 1 to 4 inches
May 20, May 27 and June 3. Sugarbeet injury and redroot pigweed, volunteer

wheat and green foxtail control were evaluated June 23.

Sgbt Rrpw Vowh Grft

Treatment* Rate ims en il Senil e nEil
1b/A % % % %
Desmedipham 025 0 93 70 80
Desmedipham+Triflusulfuron 0.25+0.0156 6 100 89 93
Desm+Tfsu+Clopyralid 0.25+0.0156+0.09 5 100 88 94
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 4 99 76 83
Desm+Tfsu+MethOil 0.08+0.004+1.5% 1 98 89 88
Desm+Tfsu+Clpy+MOil 0.08+0.004+0.03+1.5% 4 100 92 90
Desm+Tfsu+Clpy+MOil 0.08+0.004+0.03+3% 3 99 95 90
Desm+Tfsu+Clpy+NH4+MOil 0.08+0.004+0.03+0.02%+1.5% 3 100 90 87
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 0 100 88 89
Desm+Tfsu+Clpy+Quad7+MOil 0.08+0.004+0.03+1%+1.5% i 100 91 88
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+2% 1 100 90 86
Desm+Tfsu+Clpy+NH4+Quad?7 0.08+0.004+0.03+0.02%+1% 0 100 92 88
Desm+TEsu+Clpy+Clet+MOil 0.08+0.004+0.03+0.03+1.5% 1 100 98 100
Desm+Tfsu+Clpy+Clet+NH4+MO1il .08+.004+.03+.03+.02%+1.5% 1 100 98 100
Desm+Tfsu+Clpy+Clet+Quad’ 0.08+0.004+0.03+0.03+1% 3 100 98 100
Des&Phen+Tfsu+Clpy+MOil 0.08+0.004+0.03+1.5% 5 99 Gl 96
D&P&E+Tfsu+Clpy+MOil 0.08+0.004+0.03+1.5% 0 99 94 96
Desm+Tfsu+Clpy+Diflufen+MOil 0.08+0.004+0.03+0.05+1.5% 97 100 85 99
Desm+TEsu+Clpy+Qufp+MethOil 0.08+0.004+0.03+0.028+1.5% B 100 96 99
€. V. & 54 1 5 6
LSD 5% 6 2 7 7
LSD 1% 7 2 9 10
# OF REPS 4 4 4 4

*MethOil-methylated seed oil from Terra; Quad 7=basic blend adjuvant from
AGSCO; NH,=household ammonia (2% concentration) at 1 gallon/100 gallon water.
Summary

only the treatments that included diflufenzopyr caused significant
sugarbeet injury. Desmedipham at 0.25 1b/A and desmedipham + triflusulfuron +
clopyralid at 0.16 + 0.008 + 0.06 1b/A gave less control of volunteer wheat than
the other treatments. Treatments that included clethodim ox quizalofop gave oxr
tended to give better green foxtail control than other treatments. The
treatments that included desmedipham and phenmedipham gave better control of
green foxtail than when desmedipham was substituted for desmedipham and
phenmedipham.
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Micro-rates of sugarbeet herbicides plus adjuvants, Wahpeton, 1998, (Dexter) This
experiment was established in a fallow field so No sugarbeet was present. Herbicide
treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center

four rows of six row plots May 19, May 25 and June 1. Common cocklebur, redroot
Date May 19 May 25 June 1
Time of Day 4:00 PM 1:30 PM 1:30 PM
Air Temp. (°F) 75 73 82
6” Soil Temp. (°F) 68 64 65
Rel. Humidity (%) 55 48 37
Wind Velocity (mph) 14 5-10 15
Cloud Cover (%) 90 10 5
Soil Moisture good good good
Common Cocklebur cotyledon cot— 2 leaf 2 leaf'to 4 inches tall
Redroot Pigweed cotyledon — 1 leaf cotyledon — 2 leaf cotyledon — 1.5 inches tall
Yellow Foxtail emerg — 1 inch tall 0.5 to 1.5 inches tall I to 3 inches tall
pigweed and yellow foxtail control were evaluated June 24.

Cocb Rrpw Yeft

Treatment* Rate entl cntl cntl
1b/A % % %
Desmedipham 0.25 85 88 75
Desmedipham+Triflusul furon 0.25+0.0156 83 95 94
Desm+Tfsu+Clopyralid 0.25+0.0156+0.09 100 99 87
Desm+Tfsu+Clopyralid 0.16+0.008+0.06 100 98 84
Desm+Tfsu+Methoil 0.08+0.004+1.5% 73 88 84
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 100 95 91
Desm+Tfsu+Clpy+MethOil 0.08+0.004+0.03+3% 100 93 83
Desm+Tfsu+Clpy+NH4 +Methoil 0.08+0.004+0.03+0.02%+1 .5% 100 97 84
Desm+Tfsu+Clpy+Quad 7 0.08+0.004+0.03+1% 100 97 L
Desm+TEsu+Clpy+Quad7+MethOil 0.08+0.004+0.03+1%+1 .52 99 96 88
Desm+TEfsu+Clpy+Quad 7 0.08+0.004+0.03+2% 99 94 88
Desm+Tfsu+Clpy+NH4+Quad 7 0.08+0.004+0.03+0.02%+1% 100 96 88
Desm+Tfsu+Clpy+Clet+MethOil 0.08+0.004+0.03+0.03+1.5% 100 96 99
Desm+Tfsu+Clpy+Clet +NH4+Methoil 0.08+.004+.03+.03+.02%+1.5% 100 96 100
Desm+Tfsu+Clpy+Clet+Quad 7 0.08+0.004+0.03+0.03+1% 100 95 99
Desm&Phen+Tfsu+Clpy+Methoil 0.08+0.004+0.03+1.5% 100 91 86
Desm&Phen&Etho+Tfsu+Clpy+MethOil 0.08+0.004+0.03+1.5% 100 88 83
Desm+Tfsu+C1py+Diflufenzopyr+MOil 0.08+0.004+0.03+0.05+1.5% 100 99 93
Desm+TEsu+Clpy+Qufp+Methoil 0.08+0.004+0.03+0.028+1.5% 99 95 97
C.V. % 6 3 11
LSD 5% 12 4 L8}
LSD 1% 16 5 NS
# OF REPS 2 4 4

*MethOil=methylated seed oil Efrom Terra; Quad 7=basic blend adjuvant from
AGSCO; NH,=household ammonia (2% concentration) at 1 gallon/100 gallon water.

SUMMARY: Sugarbeet was not seeded at this location, an existing population of weeds
was treated. Treatments that included clopyralid gave nearly total control of common
cocklebur, more control than other treatments. Desmedipham, desmedipham +
triflusulfuron + MethOil at 0.08 + 0.004 + 1.5% and desmedipham & phenmedipham &
ethofumesate + triflusulfuron + clopyralid + MethOil at 0.08 + 0.004 + 0.03 + 1.5% gave
less control of redroot pPigweed than other treatments except desmedipham & phenmedipham
+ triflusulfuron + clopyralid + MethOil was similar. Treatments that included clethodim

or quizalofop gave or tended to give better control of yellow foxtail than the other
treatments.



Delayed preemergence herbicides plus micro-rate postemergence herbicides on
sugarbeet, St. Thomas, 1998. (Dexter) ‘Hilleshog Horizon’ sugarbeet was seeded
1.25 inches deep in 22 inch rows April 27. Counter 15G insecticide at 12 pounds
product per acre was applied modified in-furrow at planting. Herbicide
treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the

Date May 13 May 20 May 27

Time of Day 1:45 AM 12:30 PM 1:00 PM

Air Temp. (°F) 64 73 82 .

6” Soil Temp. (°F) 57 63 70 '

Rel. Humidity (%) 65 47 40

Wind Velocity (mph) 8 0-2 9

Cloud Cover (%) 95 5 25

Soil Moisture good good good

Sugarbeet Stage v 1.0 v 2.0 v5.2-v6.5

Volunteer Wheat emerg-1 leaf(4 inches tall) | emerg-3 leaf(5 inches tall) 4 to 7 inches tall

Redroot Pigweed cotyledon cotyledon to 2 leaf 1 to 4 leaf

Green Foxtail emerg—0.5 inch tall(2 1f) emerg — 1 inch tall 1 to 3 inches tall
center four rows of six row plots May 13, May 20 and May 27. Sugarbeet injury

and volunteer wheat, redroot pigweed and green foxtail control were evaluated
June 23.

Sgbt wWht Rrpw Grft

Treatment* Rate inglentl S entisSentl
1b/A % % % %

Desm+Tfsu+Seth+Methoil/ 0.08+0.004+0.07+1.5%

Desm+Tfsu+Seth+Methoil/ 0.08+0.004+0.07+1.5%

Desm+Tfsu+Seth+MethOil 0.08+0.004+0.07+1.5% 0 97 98 100
Desm+TEsu+Seth+Methoil/ 0.08+0.004+0.07+1.5% ;

Desm+TEsu+Seth+Moil+Pyrazon/ 0.08+0.004+0.07+1.5%+4

Desm+TEsu+Seth+MethOil 0.08+0.004+0.07+1.5% 0 99 100 100
Desm+Tfsu+Seth+Methoil/ ' 0.08+0.004+0.07+1.5% \ '

Desm+Tfsu+Seth+Moil+Pyrazon/ 0.08+0.004+0.07+1.5%+6

Desm+Tfsu+Seth+MethOil 0.08+0.004+0.07+1.5% 3 99 100 100
Desm+TfsutSeth+Methoil/ ‘ 0.08+0.004+0.07+1.5% '

Desm+TEfsu+Seth+Moil+Meto-M/ 0.08+0.004+0.07+1.5%+1.9

Desm+TEsutSeth+MethOil 0.08+0.004+0.07+1.5% 6 97 98 100
Decm+TEsu+Seth+Methoil/ 0.08+0.004+0.07+1.5% : s

Desm+Tfsu+Seth+Moil+Dime/ 0.08+0.004+0.07+1.5%+1.0

Desm+Tfsu+Seth+MethOil 0.08+0.004+0.07+1.5% 8 95 97 100
EXP MEAN 3 97 99 100
Cc.V. % 155 3 1 0
LSD 5% ¢ NS NS NS 0
LSD 1% NS NS NS 0
# OF REPS 4 4 4 4

* MethOil=-methylated seed oil from Terra.
Summary

Weed control from postemergence desmedipham + triflusulfuron + sethoxydim
+ MethOil applied three times was 97% or greater. The addition of pyrazon,
metolachlor or dimethenamid in the second treatment could not improve weed
control since the level of control was so high from postemergence herbicides
alone. Sugarbeet was not significantly injured by any treatment.
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Frontier on sugarbeet, Fargo, 1998. (Dexter) ‘Seedex Monohikari’ sugarbeet was

seeded 1.25 inches despiidn PO eh' rows May 5. Herbicide treatments were
applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center four rows

Date May 26 June 2 June 10

Time of Day 12:00 PM 7:30 PM 8:30 AM

Air Temp. (°F) 90 52 64

6” Soil Temp. (°F) 68 G 64

Rel. Humidity (%) 27 37 65

Wind Velocity (mph) 5 15 5-8

Cloud Cover (%) 0 90 100

Soil Moisture good good good

Sugarbeet Stage v1.0-v2.0 v2.0-v3.8 v4.0-v6.5

Redroot Pigweed cotyledon - 4 leaf 4 to 8 leaf 1 to 3 inches tall

Green Foxtail emerg — 1 inch tall 1 to 3 inches tall 2 to 4 inches tall
of six row plots May 26, June 2 and June 10. Sugarbeet injury ang redroot
pigweed and green foxtail control were evaluated July 10.

Date of Sgbt Rrpw Grft
Treatment * Application Rate inj cntl cntl
: 1b/A % % %

Dimethenamid (June 2) 1ol 0 69 61
Dimethenamid (June 2) 0.64 0 67 73
Desmedipham&Phenmedipham (May 26) / 0.25

Desm&Phen+Dimethenamid (June 2) 0.25+0.64 3 96 83
Desmedipham&Phenmedipham (May 26)/ 0.25

Desmedipham&Phenmedipham (June 2) 0.25 0 90 58
Desmedipham&Phenmedipham (May 26)/ 0.25

Desm&Phen+Tfsu+Dimethenamid (June 2) 0.25+0.016+0.64 5 99 97
Desmedipham&Phenmedipham (May 26)/ 0.25

Desm&Phen+Triflusul furon (June 2) 0.25+0.016 0 95 65
Desmedipham&Phenmedipham (May 26) / 0.25

Desmedipham&Phenmedipham (June 2)/ 0.25

Dimethenamid+Seth+Methoil (June 10) 0.64+0.19+1% 3 99 100
EXP MEAN 1 88 76
C V. % 246 L5 14
LSD 5% NS 20 16
LSD 1% NS 27 22
# OF REPS 4 4 4

*MethOil-methylated seed oil from Terra.
Summary
Postemergence dimethenamid gave less than 70% control of redroot pigweed
and green foxtail. Adding dimethenamid to postemergence desmedipham &

phenmedipham or desmedipham & phenmedipham + triflusulfuron resulted in improved
green foxtail control compared to the herbicides used alone.
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Grass control in sugarbeet, Fargo, 1998. (Dexter) 1Foster' barley at 95 1b/A,
"paul' oats at 76 1b/A, 'Agri I' mnavy bean, 'Seedex Monohikari' sugarbeet,
\Interstate 6111’ sunflower and 'Manta' Siberian foxtail millet at 47 1b/A were
seeded in 4 foot strips across the herbicide plots May 5. The first portion of
split applied treatments was applied 12:00 PM May 26 when the air temperature
was 90F, relative humidity was 22%, wind velocity was 5 mph, cloud cover was 0%,
soil temperature at six inches was 68F, soil moisture was good, sugarbeet was in
the v1.0 to v2.0 stage, oats was in the 1 to 2 leaf stage (2 to 4 inches tall),
barley was in the 1 to 2 leaf stage (2 to 3 inches tall), navy bean was in the
cotyledon stage, sunflower was in the cotyledon to 2 leaf stage, foxtail millet
was 0.5 to 1.5 inches tall and green and yellow foxtail was emerging to 1 inch
tall. The second portion of split applied treatments was applied 7:30 BM June 2
when the air temperature was 52F, relative humidity was 37%, wind velocity was
15 mph, cloud cover was 90%, soil temperature at six inches was 61F, soil
moisture was good, sugarbeet was in the v1.0 to v3.5 stage, oats was 4 to 6
inches tall, barley was 3 to 5 inches tall, navy bean was in the cotyledon to 1
trifoliolate stage, sunflower was in the 2 to 4 leaf stage, foxtail millet was 1
to 3 inches tall and green and yellow foxtail was 1 to 2 inches tall. The third
portion of split applied treatments and all single application treatments were
applied 8:15 AM June 10 when the air temperature was 64F, relative humidity was
65%, wind velocity was 5 to 8 mph, cloud cover was 100%, soil temperature at six
inches was 64F, soil moisture was good, sugarbeet was in the v4.0 to v6.5 steage,
oats was 6 to 7 inches tall, barley was 6 inches tall, navy bean was in the 1
trifoliolate stage, sunflower was in the 4 to 8 leaf stage, foxtail millet was 2
to 4 inches tall and green and yellow foxtail was 1 to 3 inches tall. All
treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the
center 6.67 feet of 11 foot plots. Sugarbeet, sunflower, navy bean, green and
yellow foxtail, barley, oats, and foxtail millet were evaluated July 3.

Summary

AgPro, Activator 90, Activator 90 + AMS, silwet + 28%N, and Silwet + AMS,
used as adjuvants with quizalofop, gave less control of one or more dJrass

species than the best adjuvants tested. AMS and 28%N antagonized Silwet +
quizalofop. Adding 28%N or AMS to Herbimax or Scoil had no significant effect
on grass control from quizalofop. The micro-rate of desmedipham +

triflusulfuron + clopyralid + MethOil + a grass herbicide gave 93% or greater
grass control. Adding AMS to quizalofop + the micro-rate did not improve grass
control. Treatments with Quad 7 gave grass control similar to treatments with
MethOil. Adding NH, did not affect grass control.

(Experiment continued on next page.)
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Grass control in Sugarbeet, Fargo, 1998. (continued)

Gr&y
Sgbt Sufl Nabe Fxt1l Barl Oats Fomi
Treatment* Rate inj cntl cntl cntl cntl cntl cntl
1b/A % % % % % % %

Quizalofop+AgPro 0.0275+0.25% 0 0 0 89 96 94 85
Quizalofop+Activater90 0.0275+0.25% 0 6 9 87 O 57 84
Quizalofop+ActiV90+28%N 0.0275+0.25%+1G 0 0 0 93 99 99 90
Quizalofop+Activ90+AMS _ 0.0275+0.25%+4 0 0 0 89 96 93 85
Quizalofop+Herbimax 00T 0 0 UG s oc e sees seey)
Quizalofop+Herbimax 0.055+1% 0 0 0 94 95 99 93
Quizalofop+Herbimax+28%N : 0.0275+1%+1@ 0 0 0 95 99 99 94
Quizalofop+Herbimax+28%N 0.055+1%+1¢ 0 (6] 0 98 99 99 94
Quizalofop+Herbimax+AMS 0.0275+1%+4 0 0 0 96 99 98 94
Quizalofop+Herbimax+AMS ; 0.055+1%+4 0 0 0 93 99 99 93
Quizalofop+Scoil : 0.0275+1% 0 0 OF B seneieey e
Quizalofop+Scoil+285N 0.0275+1%+1G 0 e) 0 94 99 99 93
Quizalofop+Scoil+AMS 0.0275+1%+4 0 0 0 93 99 99 91
Quizalofop+Silwet ; 0.0275+0.1% 0 0 0 92 99 99 95
Quizalofop+Silwet+285N ~ 0.0275+0.1%+1G 0 0 U G e R o e
Quizalofop+Silwet+AMS 0.0275+0.1%+4 0 0 0 89 99 99 85
Sethoxydim+Scoil 0.19+1% 0 0 0 100 99 99 99
Clethodim+Scoil 0.0%4+12 0 Q 0 93 83 80 86
Clethodim+Scoil : 0.125+1¢% 0 0 0 97 86 86 94
Desm+TEsu+Clpy+Clet+Methos 1 (3%) ‘ '
0.08+0.QO4+0.03+0;031+1.5% 0 100 100 99 99 99 o8

Desm+Tfsu+Clpy+Seth+Methoi] (3x)
0.08+0.004+0.03+0.063+1.5% 0 100 100 97 99 99 96
Desm+Tfsu+C1py+Qufp+MéthOi1 (3X) : ' :
ﬁ¢08+0.004+0.03+0.028+1.5% 0O 100 100 95 99 99 893
Desm+Tfsu+Clpy+Qufp+AMS+Meth0il (3X) ' '
0.08+0.004+0.03+0.028+4+1.5% 0 100 100 97 99 99 96
Desm+Tfsu+Clpy4C1et+Quad 7 {3X)
0.08+0.004+0.03+0.031+1% 0 100 100 98 99 99 96
Desm+Tfsu+Clpy+Seth+Quad 7 (3X) 5
0.08+0.004+0.03+0.063+1% 0 100 100 92 98 98 93
Desm+Tfsu+Clpy+Qufp+Quad 7 {3X) ' .
'0.08+0.004+0.03+0.028+1% 0 100 100 99 99 99 97
Desm+TEfsu+Clpy+Clet+NH,+MethOi 1 (3X) 3
0.08+.004+.03+.031+.02%+l.5% 0 100 100 98 99 99 98
DeSm+Tfsu+Clpy+Seth+NH;+Methoil (3X) : :
0.08+.004+.03+.063+.02%+1.5% 0 100 100 24 97 99 95
Desm+Tfsu+Clpy+Qufp+NH;+MethOil (3X) SEE ’
0.08+.OO4+.O3+.028+.02%+1.5% 0 100 100 Ol 99 99 95
Desm+Tfsu+Clpy+Qufp+AgPro (3%) b
0.08+0.004+0.03+0.028+0.25% 0 1086 100 89 99 99 93

E Vs 53

0 0 0 5 3 4 7
LSD 5% 0 0 0 7 5 5 S
LSD 1% 0 0 0 9 6 Vi 12
# OF REPS 4 4 4 4 4 4 4

*Activator 90=non-ionic surfactant from Loveland; Herbimax=petroleum oil
concentrate from Loveland; 28%N=28% nitrogen solution containing urea and
NH,NO; ; NH,=household ammonia (2% concentration)at 1 gallon/100 gallon water;
MethOil=methylated seed oil from AGSCO; Scoil=methylated seed oil from AGSCO;
AMS=ammonium sulfate; OQuad 7=basic blend adjuvant from AGSCO; Silwet=non-
ionic surfactant from Loveland; AGPRO=non-iocnic surfactant from AGPRO Systems.
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Quizalofop and growth regulator om hand weeded sugarbeet, Fargo, 1998. (Dexter)
‘Maribo 9581’ sugarbeet was seeded 1.25 inches deep in 22 inch rows April 28.
Counter 15G insecticide at 12 pounds product per acre was applied modified in-
furrow at planting. Desmedipham + triflusulfuron + clopyralid + MethOil at 0.08
+ 0.004 + 0.03 + 0.03 + 1.5% was applied to the quizalofop treated plots May 26
and June 4. Desmedipham + triflusulfuron + clopyralid + clethodim + MethOil at
0.08 + 0.004 + 0.03 + 0.03 + 1.5% was applied to the control plots and the
BAS13100W treated plots May 26 and June 4. Quizalofop treatments were applied

June 9. BAS13100W treatments were applied July 22 and August 17. All
treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the

Date May 26 June 4 June 9 July 22 August 17

Time of Day 12:00 PM 3:00 PM 4:00 PM 9:30 AM 9:00 AM

Air Temp. (°F) 90 66 68 67 65

6” Soil Temp. (’F) 68 60 64 67 66

Rel. Humidity (%) 2 34 46 68 68

Wind Velocity (mph) 5 6 4-6 5-10 5-8

Cloud Cover (%) 0 90 95 0 0

Soil Moisture good good good good poor

Sugarbeet Stage v1.0-v2.5 v4.0-v5.5 v4.0-v6.5 14-22 leaf closed canopy
center four rows of six row plots. Sugarbeet was hand thinned to an eight inch
spacing June 26. Sugarbeet was hand weeded June 26 and maintained weed free
throughout the growing season. Sugarbeet from the center two rows of 34 foot
long plots was counted and harvested September 21.

Loss
Sgbt to Root Impur Extract
Treatment* Rate Popl Sucr Mol Yield Index Sucrose
plt/68’ % % ton/A 1k /A

Qufp+Activ.90+28%N 0.1375+0.25%+1G 80 14.5 2.0 13 .1 1051 3217
Qufp+Herbimax+28%N 0.1375+1%+1G 81 14.5 2.1 137 1058 3357
Qufp+Scoil+28%N 0.1375+1%+1G 77 14 .5 202, 13.4 1117 3242
Qufp+Silwet+28%N 0.1375+0.1%+1G 79 14 .2 2.2 L3852 1147 3135
Control 0 80 14.1 2 13.6 1168 31.81
Diflufenzopyr+Dash (July 22) 0.003+1% 77 14.1 2.2 12.0 1131 2816
Diflufenzopyr+Dash (July 22) 0.007+1% 68 ale) o 7/ 2/93 9.3 1227 2080
Diflufenzopyr+Dash (July 22) 0.015+1% 59 12.7 2.4 &L 1384 1216
Diflufenzopyr+Dash (Aug. 17) 0.003+1% 71 14.0 2o 10.6 1136 2490
Diflufenzopyr+Dash (Aug. 17) 0.007+1% 78 14 .2 2.3 1Lk 1163 2401
Diflufenzopyr+Dash (Aug. 17) 0.015+1% 75 14.3 2.3 10.1 1158 2388
Control 0 77 14.7 2 12.6 1051 3136
EXP MEAN 75 14.1 2502, 115 1149 2722
C Vi % 9 292 6.0 L2 O 8 16
LSD 5% 8 055 0.2 1,9 LIS 499
LSD 1% 11 0.7 0.2 2.5 150 664
# OF REPS 6 6 6 6 6 6

*28%N=28% nitrogen solution containing urea and NH,NO;; Herbimax=petroleum cil
from Loveland; Scoil=methylated seed oil from AGSCO; Silwet=non-ionic
surfactant from Loveland; Dash=esterified vegetable oil from BASF; Activator
90=non-ionic surfactant from Loveland.

Summary
Quizalofop had no significant influence on sugarbeet yield or population.

Diflufenzopyr reduced extractable sucrose per acre at all rates and application
times.
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Metolachlor on Liberty Link sugarbeet, Fargo, 1998. (Dexter) Preplant
incorporated herbicides were applied 6:00 pm May 21 when the air temperature was
70F, soil temperature at six inches was 65F, wind velocity was 5-10 mph, cloud
cover was 50% and soil moisture was good. A rototiller set 2 inches deep was
used for incorporation. ‘Liberty Link-’ Sugarbeet was seeded 1.25 inches deep in
22 inch rows May 22. The first portion of split applied postemergence herbicide
treatments was applied 5:00 pm June 16 when the air temperature was 82F,
relative humidity was 46%, soil temperature at six inches was 63F, wind velocity
was 5 mph, cloud cover was 50%, soil moisture was good, sugarbeet was in the
V2.0 to v4.5 leaf stage, redroot pigweed was in the 2 to 6 leaf stage and green
and yellow foxtail was 1 to 2 inches tall. The second portion of split
application Postemergence herbicide treatments was applied 3:30 pm June 24 when
the air temperature was 84F, relative humidity was 66%, soil temperature at six
inches was 63F, wind velocity was 15-20 mph, cloud cover was 40%, soil moisture
was good, sugarbeet was in the v3.5 to v8.0 leaf stage, redroot pigweed was in
the 6 leaf stage to 2 inches tall and green and yellow foxtail was 2 to 5 inches
tall. The third portion of split application pPostemergence herbicide treatments
was applied 10:00 am July 2 when the air temperature was 78F, relative humidity
was 75%, soil temperature at six inches was 67F, wind velocity was 5 mph, cloud
cover was 100%, soil moisture was good, sugarbeet was in the v5.2 to v1ll.5 leaf
stage, redroot pigweed was in the 4 leaf stage to 3 inches tall and green and
yellow foxtail was 4 to 9 inches tall. Aal1l herbicide treatments were applied in
8.5 gpa water at 40 psi through 8001 nozzles to the center four rows of six row
plots. Sugarbeet was hand thinned to a twelve inch spacing June 26. Sugarbeet
injury and green and yellow foxtail control were evaluated July 10 and August 2.
Redroot pigweed control was evaluated August 2. Sugarbeet from the center two
rows of 30 foot long plots was counted and harvested October 1.

(Experiment continued on next page.)
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Metolachlor on Liberty Link sugarbeet, Fargo, 1998. (continued)
July 10 August 2
Gr&Y Gr&Y
Date of Sgbt Fxtl Sgbt Rrpw Fxtl
Treatment* Application Rate inj cntl inj cntl cntl
1b/A % % % % %
Metolachlor-M (BPI) SR 0} 73 0 72 63
Metolachlor-M (PPI) 1.9 0 65 0 49 44
Desm+TEsu+Clpy+Clet+MOil/ {(June 16)

Desm+Tfeu+Clpy+Clet+MOil/ (June 24)

Desm+TEsu+Clpy+Clet+MOil ( July 2)

' 0.08+0.004+0,03+0.63+1.5% (¢} 100 (0] 62 94
Glufosinate/ (June 16) ‘

Glufosinate/ (June 24)

Glufosinate ( July 2) 0.268 0 99 0 99 90
Metolachlor-M (June 16) 1.9 0 52 0 3 23
Gluf+Metolachlor-M/ (June 16) 0.268+1.9 " '

Glufosinate/ (June 24) 0.268

Glufosinate ( July 2) 0.268 0 100 0 100 100
Gluf+Metolachlor-M/ (June 16) 0.268+1.9 ' : !

Glufosinate (June 24) 0.268 (0) 100 0 99 99
Gluf+Dime (BAS65607H)/ (June 16) 0.268+1 :

Glufosinate (June 24) 0.268 0 100 0 100 96
Desm+TEsu+Clpy+Cley+MO+Meto-M/ (June 16)

0.08+0.004+0.03+0.03+1.5%+1.9
Desm+TEsu+Clpy+Clet+MethOil/ (June 24)
Desm+TEsu+Clpy+Clet+MethOil ( July 2)
0.08+0.004+0.03+0.03+1.5% Q 100 (¢} 94 Ci7
Glufosinate/ (June 16) 0.268 ;

Gluf+Metolachlor-M (June 24) 0.268+1.9 0 100 0 100 100
EXP MEAN 0 89 0 78 80
CVo 5 0 13 0 27 18
1.SD 5% (0} 19 0 31 21
LSD 1% 0 27 0 42 28
# OF REPS 3 3 4 4 4

*MethOil=methylated seed oil from Terra.

(Experiment continued on next page.)
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Metolachlor on Liberty Link sugarbeet, Fargo, 1998. (continued)

Date of Sgbt Root Impur Extract
Treatment* (Application) Rate Popl Sucr Yield Index Sucrose
1b/A plt/60° % ton/A 1b/A
Metolachlox-M (PPT) 1.6 56 17.4 14.3 770 4370
Metolachlor-M (PPI) 1.8 53 16.7 14 .9 843 4317
Desm+Tfsu+Clpy+Clet+MOil/ (June 16)
Desm+Tfsu+Clpy+Clet+MOil/ (June 24)
Desm+Tfsu+Clpy+Clet+MOil ( July 2)
0.08+0.004+0.03+0.03+1.5% 54 17.0 i4.0 826 4163
Glufosinate/ (June 16)

Glufosinate/ (June 24)

Glufosinate ( July 2) 0.268 49 ALY o 15700 837 4490
Metolachlor-M (June 16) 1.9 61 A8 G205 854 3705
Gluf+Metolachlor—M/ (June 16) 0.268+1.9

Glufosinate/ (June 24) 0.268

Glufosinate ( July 2) 0.268 56 16.5 15,5 889 4445
Gluf+Metolachlor-M/ (June 16) 0.268+1.9

Glufosinate (June 24) 0.268 56 16.7 273 874 4988
Gluf+Dime (BAS65607H)/ (June 16) 0.268+1 ‘

Glufosinate (June 24) 0.268 5l 16.9 16.2 821 4825
Desm+Tfsu+Clpy+Cley+MO+Meto—M/ {(June 16)

0.08+.004+.03+.03+1.5%+1.9
Desm+Tfsu+Clpy+Clet+Methoi1/ (June 24)
Desm+Tfsu+Clpy+Clet +MethOil { July 2)
0.08+.004+.03+.03+1.5% 59 L7 13.6 770 43162
Glufosinate/ (June 16) 0.268 ] :

Gluf+Metolachlor-M (June 24) 0.268+1.9 65 L7/ @) 17 .1 806 5100
EXP MEAN 56 16.9 15,3 829 4457
C.V: % L7/ Bl 12.8 9 14
LSD 5% NS NS 2.8 NS NS
LSD 1% NS NS NS NS NS
# OF REPS 4 4 4 4 4
*MethOil=methylated seed oil from Terra.

Summary
None of the treatments caused sugarbeet injury. PPI metolachlor gave
better weed control than POST metolachlor applied June 16. All other POST
treatments gave 90% or greater weed control. Foxtail Spp. control on August 2
from glufosinate applied three times tended to be less than when metolachlor or
dimethenamid was included in one bostemergence treatment . Treatments had no

significant effect or sugarbeet yield or pbopulation except plots treated with
POST metolachlor alone yielded less tons Per acre than several other treatments.
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Liberty on sugarbeet at different weed stages, Fargo, 1998. (Dexter) ‘Liberty
Link’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 22. Herbicide
application dates were determined by the size of weeds in the plots. Some
treatments were applied June 16, July 2 and July 15 when weeds in the plots
averaged 1 inch tall. Other treatments were applied June 24 and July 22 when

weeds in the plots averaged 3 inches tall. The last treatment was applied at
two week intervals regardless of weed size. Herbicide treatments were applied
in 8.5 gpa water at 40 psi through 8001 nozzles to the center four rows of six
Date June 16 June 24 July 2 July 15 July 22
Time of Day 5:00 PM 3:30 PM 10:00 AM 10:00 AM 9:30 AM
Air Temp. (°F) 82 84 78 76 67
6” Soil Temp. (°F) 63 63 67 74 67
Rel. Humidity (%) 46 66 75 56 68
Wind Velocity (mph) 5 15-20 5 0-5 5-10
Cloud Cover (%) 50 40 100 0 0
Soil Moisture good good good good good
Sugarbeet Stage v2.0-v4.5 v3.5-v8.0 v5.2-vlL.5 12-18 leaf 12-20 leaf
Gr. and Yel. Foxtail 1-2 inches tall 2-5 inches tall 4-9 inches tall 4-20 inches 6-24 inches
Redroot Pigweed 2-6 leaf 6 leaf-2 inches | 4 leaf-3 inches 3-7 inches tall 5-10 inches
row plots. Sugarbeet was hand thinned to a 14 inch spacing June 26. Sugarbeet
injury and green and yellow foxtail control were evaluated July 10 and August 2.
Redroot pigweed control was evaluated August 2. Sugarbeet from the center two
rows of 30 foot long plots was counted and harvested October 1.
July 10 August 2
Gr&Y Gr&Y
Time of Sgbt Fxtl Sgbt Rrpw Fxtl
Treatment* Application Rate inj cntl iy ent i Sen il
1b/A % % % % %
Glufosinate (June 16, July 2, July 15) 0.268 0 98 0 100 93
Glufosinate (June 16, July 2, July 15) 0.357 0 98 it} 100 S5
Glufos+AMS (June 16, July 2, July 15) 0.268+3 0 98 LD 94
Glufos+AMS (June 16, July 2, July 15} 0.357+3 0 98 0 100 6
Glufosinate (June 24, July 22) 0.268 (O C)S 0 100 97
Glufosinate (June 24, July 22) ; o 0.357 0 99 6) 100 300
Glufosinate+AMS (June 24, July 22) 0.268+3 @ o8 OREQI0 99
Glufosinate+AMS (June 24, July 22) 0.357+43 0 99 0 100 100
Desm&Phen&Etho+Sethoxydim e ] ' :
(June 16, July 2, July 15) 0.33+0.1 0 85 0 53 76
’Desmedipham+’1‘riflusulfuron+C1opyralid—l-'Seth ; o < ‘
(June 16, July 2, July 15)0.33+0.0156+0.06+0.1 0 87 0 96 75
o nate (June 16, Iy 2, Ju Ly l5) 0.268 0 98 0 100 94
EXP MEAN 0 96 0 95 93
C.V. % 0 6 0 7 5
LSD 5% 0 8 0 10 7
LSD 1% 0 11 0 14 9
# OF REPS 4 4 4 4 4

*AMS=ammonium sulfate

(Experiment continued on next page.)
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Liberty on sugarbeet at different weed stages, Fargo, 1998. (continued)

Date of Sgbt Root Impur Extrac

Treatment Application Rate popl Sucr vVield Index Sucros

Ib/A plt/60’ = EGR/A "~ " Ib/A -
Glufosinate (June 16, July 2, July 15) 0.268 52 - 16.8 14.8 812 4367
Glufosinate (June 16, July 2, July 15) 0.357 48 16.4 16.1 851 4597
Glufos+AMS (June 16, July 2, July 15) 0.268+3 49 16.0 13.2 883 3679
Glufos+AMS (June 16, July 2, July 15) 0.357+3 51 16.7 13 .6 819 4047
Glufosinate (June 24, July 22) 0.268 45 16.5 Ll 5 822 3352
Glufosinate (June 24, July 22) 0.357 59 16 .6 14.8 893 4240
Glufosinate+AMS (June 24, July 22) 0.268+3 54 16.8 13.4 846 3937
Glufosinate+AMS (June 24, July 22) 0.357+3 52 16 .4 14 .5 853 4157

Desm&Phen&Etho+Sethoxydim
(June 16, July 2, July 15) 0.33+0.1 55 16.6 11.7 806 3415

Desmedipham+Triflusulfuron+Clopyralid+Seth
(June 16, July 2, July 15)0.33+0.0156+0.06+0.1 50 16 .7 12.3 809 3603

Glufosinate (June 16, July 2, July 15) 0.268 51 17.0 113182 791 3953
EXP MEAN 51 16.6 ABEN6 835 3941
C. Vs & 16 3.2 12.8 7 L8]
LSD 5% NS NS 285 NS 727
LSD 1% NS NS NS NS NS
# OF REPS 4 4 4 4 4

* AMS=ammonium sulfate

dates. None of the treatments caused sugarbeet injury. All glufosinate
treatments gave over 90% weed control while the conventional herbicide
treatments applied at a two-week interval gave less than 90% control of foxtail.

less extractable Sucrose per acre than plots treated with the same timing but at
0.357 1b/A and in some comparisons, the differences were significant. The high

yielding plots treated with glufosinate yielded more than the plots treated with
conventional herbicides.
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Liberty on sugarbeet at different weed stages, St. Thomas, 1998. (Dexter)
‘Liberty Link’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 13.
Counter 15G insecticide at 12 pounds product per acre was applied in a five inch
band over the row at planting. Herbicide application dates were determined by
the size of weeds in the plots. Some treatments were applied May 27, June 9,
June 22 and July 2 when weeds in the plots averaged 1 inch tall. Other
treatments were applied June 9 and July 2 when weeds in the plots averaged 3
inches tall. The last treatment was applied at two week intervals regardless of
weed size. Herbicide treatments were applied in 8.5 gpa water at 40 psi through

Date May 27 June 9 June 22 July 2

Time of Day 1:00 PM 3:00 PM 11:30 AM 11:30 AM

Air Temp. (’F) 82 72 63 82

6” Soil Temp. (°F) 70 58 58 73

Rel. Humidity (%) 40 37 69 38

Wind Velocity (mph) 9 5-8 S 0

Cloud Cover (%) 25 90 100 100

Soil Moisture good fair good good

Sugarbeet Stage v1.0-v2.0 v4.5-v5.5 v6.0-v9.5 10-14 leaf

Redroot Pigweed cotyledon — 2 leaf 4 — 6 leaf 2-4 inches tall -

Wild Mustard cotyledon — 4 leaf 4 — 6 leaf 6-12 inches tall -

Volunteer Wheat 1-2 leaf (3-4”) 2-6 inches tall 8-12 inches tall --
8001 nozzles to the center four rows of six row plots. Sugarbeet was hand
thinned to an 18 inch spacing June 15. Sugarbeet injury and redroot pigweed,
wild mustard and volunteer wheat control were evaluated August 2. Sugarbeet

from the center two rows of 30 foot long plots was counted and harvested
September 28.

Date of Sgbt Rrpw Wimu Vowh

Treatment* Application Rate inj cntl cntl cntl
1b/A % % % P
@lufosinate (May 27, June 9, June 22, July 2) 0.268 0 100 100 100
Glufosinate May 27, June 9, June 22, July 2) 0.357 0 100 100 100

Glufosinate+AMS (May 27, June 9, June 22, July 2)

0.268+3 0 100 100 99
Clufosinate+AMS (May 27, June 9, June 22, July 2)
0.357+3 0 100 100 94
Glufosinate (June 9, July 2) TR 0.268 0 93 100 87
@Glufosinate (June 9, July 2) 0.357 0 99 100 98
Glufosinate+AMS (June 9, July 2) 0.268+3 0 100 99 97
@lufosinate+AMS (June 9, July 2) 0.357+3 0 100 100 517
DessPhen&Etho+Seth (May 27, June 9, ' :
June 22, July 2) 0.33+0.1 0 90 100 100
Desm+Tfsu+Clpy+Seth (May 27, June 9, g Bt
June 22, July 2) 0.33+0.0156+0.06+0.1 0 100 100 98
Glufosinate (May 27, June 9, June 22) 0.268 0 100 99 98
EXP MEAN 0 98 100 97
C.V. % 0 3 1 3
LSD 5% 0 4 NS 4
LSD 1% 0 5 NS 6
# OF REPS 4 4 4 4

*AMS-ammonium sulfate.

(Experiment continued on next page.)
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Liberty on Sugarbeet at different weed stages, St. Thomas, 1998, (continued)

Date of Sgbt Root Impur Extrac
Treatment Application Rate popl Sucr Yield Index Sucros
1b/A plt/60’ = ton/A 1b/A

Glufosinate (May 27, June 9, .

June 22, July 2) 0.268 38 16.0 18.1 881 5044
Glufosinate (May 27, June C

June 22, July 2) 0.357 41 15.4 1613 910 4356
Glufosinate+aMS (May 27, June 9,

June 22, July 2) 0.268+3 35 15.4 16.3 932 4317
Glufosinate+aMSs (May 27, June 9,

June 22, July 2) 0.357+3 35 16.0 15.6 848 4363
Glufosinate (June 9, July 2) 0.268 39 SHE87 16.6 910 4497
Glufosinate (June S, July 2) 0.357 38 15.9 15,5 833 4310
Glufosinate+AMS (June 9, July 2) 0.268+3 38 16.2 17.4 837 4923
Glufosinate+AMS (June 9, July 2) 0.357+3 46 15,8 18.2 827 5027

Des&Phen&Etho+Seth (May 27, June 9,
June 22, July 2) 0.33+0.1 38 16 .0 16.9 804 4782

Desm+Tfsu+Clpy+Seth (May 27, June 9,
June 22, July 2) 0.33+0.0156+0.06+0.1 36 15.6 15.6 916 4231

Glufosinate (May 27, June 9, June 22) 0.268 40 16.2 16.8 852 4721
EXP MEAN 38 15.8 G o7/ 868 4597
CoWVio 5 16 3.2 13.3 9 15
LSD 5% NS NS NS NS NS
LSD 1% NS NS NS NS NS
# OF REPS 4 4 4 4 4

*AMS=ammonium sulfate.
Summary

None of the treatments caused sugarbeet injury. Glufosinate applied twice
at 0.268 1b/A gave less control of volunteer wheat and redroot pigweed than
other treatments €xcept desmedipham & phenmedipham & ethofumesate + sethoxydim

gave similar redroot pigweed control. Sugarbeet yield was similar among all
treatments.
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Ccultivation of Liberty Link sugarbeet, Crookston, 1998. (Dexter) ‘Liberty Link’
sugarbeet was seeded 1.25 inches deep in 22 inch rows May 22. Counter 15G
insecticide at 12 pounds product per acre was applied in a 5 inch band over the
row at planting. Glufosinate at 0.36 1lb ai/A was applied to all plots June 12
and July 3. Plots receiving two cultivations were cultivated June 8 and June
22. Plots receiving five cultivations were cultivated June g8, June 22, June 29,
July 6 and July 13. Sugarbeet was hand thinned to a ten inch spacing July 16 .
Sugarbeet was hand weeded June 12 and maintained weed free throughout the

growing season. Sugarbeet from the center two rows of 35 foot long plots was
counted and harvested October 9.
Number of Sugarbeet Root Impurity Extract
Cultivations Population Sucrose Yield Index Sucrose
plants/70ft % ton/A 1b/A
No Cultivation 90 16.8 23.4 655 7071
Two Cultivations 94 16.9 23.3 629 7110
Five Cultivations 90 16.8 2215 636 6842
EXP MEAN 91 16.8 23.0 640 7008
C. V. 3 . 7 2.4 7.6 9 7/
LSD 5% NS NS NS NS NS
LSD 1% NS NS NS NS NS
# OF REPS 6 6 6 6 6
sSummary

cultivation had no effect on sugarbeet population or yield.
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Cultivation of Liberty Link sugarbeet, Fargo, 1998. (Dexter) ‘Liberty Link’
Sugarbeet was gceeded 1.25 inches deep in 22 inch rows May 22. Glufosinate at
0.36 1b ai/A was applied to all plots June 16 and July 15. Pplotg receiving two
cultivations were cultivated June 26 and July 10, Plots receiving five
cultivations were cultivated June 26, July 2, July 10, July 13 and July 20.
Sugarbeet was hand thinned to a twelve inch Spacing June 30. Sugarbeet was hand

weeded June 30 and maintained weed free throughout the growing season.

Sugarbeet from the center two rows of 35 foot long plots was counted and
harvested October 1.

Number of Sugarbeet Root Impurity Extract
Cultivations Population Sucrose Yield Index Sucrose
plants/70ft % ton/A 1b/A
No Cultivation 53 16.5 i 909 5063
Two Cultivations 55 16.5 20.5 915 5873
Five Cultivations 54 16.9 22.8 821 6766
EXP MEAN 54 16.6 20.3 881 5900
C VNS 14 5 183 9 12 18
LSD 5% NS NS NS NS NS
LSD 1% NS NS NS NS i NS
# OF REPS 4 4 4 4 4
Summary

23




Metolachlor on Roundup Ready sugarbeet, Fargo, 1998. (Dexter) Preplant incorporated
herbicides were applied 6:00 pm May 21 when the air temperature was 70F, soil temperature
at six inches was 65F, wind velocity was 5-10 mph, cloud cover was 50% and soil moisture
was good. A rototiller set 2 inches deep was used for incorporation. ‘Roundup Ready’
sugarbeet was seeded 1.25 inches deep in 22 inch rows May 25 . The first portion of split
applied postemergence herbicide treatments was applied 5:00 pm June 16 when the air
temperature was 82F, relative humidity was 46%, soil temperature at six inches was 63F,
wind velocity was 5 mph, cloud cover was 50%, soil moisture  was good, sugarbeet was in the
v2.0 to v4.5 leaf stage, redroot pigweed was in the 2 to 6 leaf stage and green and yellow
foxtail was 1 to 2 inches tall. The second portion of split application postemergence
herbicide treatments was applied 3:30 pm June 24 when the air temperature was 84F, relative
humidity was 66%, soil temperature at six inches was 63F, wind velocity was 15-20 mph,
cloud cover was 40%, soil moisture was good, sugarbeet was in the v3.5 to v8.0 leaf stage,
redroot pigweed was in the 6 leaf stage to 2 inches tall and green and yellow foxtail was 2
to 5 inches tall. The third portion of split application postemergence herkicide
treatments was applied 10:00 am July 2 when the air temperature was 78F, relative humidity
was 75%, soil temperature at six inches was 67F, wind velocity was 5 mph, cloud cover was
100%, soil moisture was good, sugarbeet was in the v5.2 to wvl1l.5 leaf stage, redroot
pigweed was in the 4 leaf stage to 3 inches tall and green and yellow foxtail was 4 to 9
inches tall. All herbicide treatments were applied in 8.5 gpa water at 40 psi through 8001
nozzles to the center four rows of six row plots. Sugarbeet was hand thinned to a twelve
inch spacing June 26. Sugarbeet injury and green and yellow foxtail control were evaluated
July 10 and August 2. Redroot pigweed control was evaluated August 2. Sugarbeet from the
center two rows of 30 foot long plots was counted and harvested October 1.

July 10 August 2
Gr&Y Gr&Y
Sgbt Fxtl Sgbt Rrpw Fxtl
Treatment* Rate inj centl inj entl ecntl
1b/A % % % % %
Metolachloxr-M (PPI) ' ' SR R 70 T 79 70
Metolachlor-M (PPI) : 1.9 Qi) Hiey 8ot 0 95 69

DesmiTEsusClpy+Clet+Moil/ (June 16) 0.08+0.004+0.03+40.03+1.5%
Desm+TEsu+Clpy+Clet+Moil/ (June 24)0.08+0.00440.03+0.03+1.5%

Deem+TEeu+Clpy+Clet+Moil (July 5) 0.08+0.004+0.03+0.03+1.5% o 100 Q 88 92
Glyphosate (June 16, June 24, July 2) 0.268 0 100 0 96 78
Metolachlor-M (June 16) : hod 0 68 0 15 40
Glyphosate+Metolachlor-M/ (June 16) 0.268+1.9 : :

Glyphosate/ (June 24) 0.268

Glyphosate (July 2) 0.268 0 100 0 100 98
Glyphosate+Metolachlor-M/ {June 16) : 0.268+1.9 ' :

Glyphosate (June 24) 0.268 0. 100 9 94 97
Glyphosate+Dimethenamid(BA865607H)/ (June 16) 0.268+1 i {

Glyphosate (June 24) 0.268 0 100 0 93 93
Des+Tfs+C1p+Cle+Mo+met03M/(June 16) 0. 08+.004+.03+.03+1.5%+1.9

Des+Tfs+Clp+Cle+MethOil/ (June 24)  0.08+. 004+.03+.03+1.5% ,

DPes+Tfs+Clp+Cle+MethOil (July 2) 0.08+.004+.03+.03+1.5% g 100 g 85 99
Glyphosate/ (June 16) 0.268

Glyphosate+Metolachlor-M (June 24) 0.268+1.9 0 100 0 100 96
EXP MEAN 0 92 0 84 83
@. V. % 0 10 0 aLs) 19
LSD 5% 0 14 0 16 22
LSD 1% 0 19 0 22 30
# OF REPS 4 4 4 4 4

*MethOil=methylated seed oil from Terra.

(Experiment continued on next page.)
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Metolachlor on Roundug Readz sugarbeet, Fargo, 1998. (continued)
Date of Sgbt Root Impur Extract
Treatment * (Application) Rate Popl Sucr vYield Index Sucrose

Metolachlor—M (PPI) .5 67 14.3 16.9 1142 4007
Metolachlor-Mm (PPI) 1.9 60 14.4 15.4 1193 3631
Desm+Tfsu+Clpy+Clet+MOil/ (June 16)

Desm+Tfsu+Clpy+Clet+MOil/ (June 24)
Desm+Tfsu+Clpy+Clet+MOil ( July 2)
0.08+0.004+0.03+0.03+l.5% 65 155 1 L7 5 dl 1120 4277

Glyphosate/ (June 16)
Glyphosate/ (June 24)

Glyphosate ( July 2) 0.75 69 14.8 18.1 1109 4458
Metolachlor—M (June 16) 1.9 65 15 0 15.4 1105 3839
Glyt+Metolachlor—M/ (June 16) 0.75+1.9

Glyphosate/ (June 24) 0.75

Glyphosate ( July 2) 0.75 74 15,2 18.3 1073 4685
Glyt+Metolachlor—M/ (June 16) 0.75+1.9

Glyphosate (June 24) 0.75 68 L5 4 L7 al 1056 4422
Glyt+Dime (BAS65607H) / (June 16) 0.75+1

Glyphosate (June 24) 0.75 72 14 .6 18.8 1168 4493
Des+Tfs+Clp+C1e+MO+Meto—M/ (June 16)

0.08+.004+.O3+.03+l.5%+l.9
Desm+Tfsu+Clpy+Clet+MethOil/ (June 24)
Desm+Tfsu+Clpy+Clet+MethOil ( July 2)

0.08+.004+.O3+.O3+l.5% 71 15.6 16 .4 1060 4306

Glyphosate/ (June 16) 0.75
Glyt+Metolachlor—M (June 24) 0.75+1.9 68 15.3 17.2 1033 4435
EXP MEAN 68 15.0 A7 oA, 1106 4255
C. V. % 11 4.2 10.8 9 11
LSD 5% NS NS NS NS NS
LSD 1% NS NS NS NS NS
# OF REPS 4 4 4 4 4

*MethOil:methylated seed oil from Terra,

None of the Ereatments caused sugarbeet injury. PPT metolachlor gave
better weed control than POST metolachlor applied June 16. Foxtail Spp. control
on August 2 from glyphosate applied three times tendeq to be less than when
metolachlor or dimethenamid was included in one postemergence application.
Treatments had no significant effect on sugarbeet yield or Population.
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Timing of Roundup application on sugarbeet, Fargo, 1998. (Dexter) 'Rounclup

Ready’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 22. The
herbicide treatment was glyphosate at 0.75 1b ai/A applied in 8.5 gpa water at
Date June 16 | June24 | July 2 July9 | July 15 July 22 | July 27 July 31 | August8
Time of Day Z00PM | 330 PM | 10:00AM | 3:15PM T000 AM | 9:30 AM | 9:00 AM | 9:00 AM 11.45 AM
Air Temp. (°F) 82 84 78 91 76 67 i 70 87
6 Soil Temp. (°F) 63 63 67 73 74 67 68 69 67
Rel. Humidity (%) 46 66 75 45 56 68 41 64 48
Wind Veloc. (mph) 5 15-20 5 0 0-5 5-10 S 0 8
Cloud Cover (%) 50 40 100 20 0 0 0 0 40)
Soil Moisture good good good good good good good fair pont
Sugarbeet Stage v2.0- v3.5- v5.2- 8-14 12-18 14-22 16-24 closed closed
v4.5 v8.0 v1l.5 leaf leaf leaf leaf canopy | canopy
Redroot Pigweed | 2-6 leaf | 61£2” 41£-3” 2-6” 378 = £ o ot
Gr. and Ye. Foxtail T2 inch | 2-5inch | 4-9inch 7-12inch | 4-20inch = = = 2l
420 psi through 8001 nozzles to the center four rows of six row plots. Sugarbeet

injury and redroot pigweed and green and yellow foxtail control were evaluated
August 15. Sugarbeet was hand thinned to an 11 inch spacing June 26. Sugarbeet
from the center two rows of 30 foot long plots was counted and harvested October

i

Redroot Grn&Yel
Time of Sugarbeet Pigweed Foxtail
Application injury control control

[ [ o
o < <

June 16 / June 24 / July 2 3 100 97
June 16 / July 2 / July 15 3 100 97
June 16 / July 9 / July 27 3 100 100
June 24 / July 2 / July 9 0 100 98
June 24 / July 9 / July 22 3 100 100
June 24 / July 15 / July 31 0 100 100
July 2 / July 9 / July 15 5 100 100
July 2 / July 15 / July 27 1 100 100
July 2 / July 22 13 100 100
July 9 / July 22 / July 31 13 100 100
July 9 / July 27 : 10 100 100
July 15 / July 27 / August 8 14 100 100
July 15 / July 31 10 100 100
EXP MEAN 6 100 99
Ve B 104 0 2
LSD 5% 9 0 NS
LSD 1% 12 0 NS
# OF REPS 4 4 4
Summary
All treatments gave nearly total weed control. Sugarbeet injury £from

treatments started late or treatments with only Etwo applications was not due to
glyphosate injury to the sugarbeet but was from weed competition prior to
control by the treatments.

(Experiment continued on next page.)
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Timing of Roundup application to sugarbeet, St. Thomas, 1998. (Dexter) ‘Rourndup

Ready’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 13. The
herbicide treatment was glyphosate at 0.75 1lb ai/A applied in 8.5 gpa water at
Date May 27 | June3 Tune 9 | June 16 | June22 | July2 July 8 July 14 | July 21
Time of Day .00 PM [ 11:30 AM | 3:00PM 12.00PM | 1130 AM | 11:30 AM | 12:45PM | 7:30 PM | 8.45 AM
Air Temp. (°F) 82 55 72 70 63 82 81 88 67

6" Soil Temp. (°F) 70 47 58 62 58 73 66 68 68
Rel. Humidity (%) 40 37 37 63 69 -38 76 69 67
Wind Veloc. (mph) 9 20 5-8 5-10 5 0 0 2-4 10-15
Cloud Cover (%) 25 0 90 100 100 100 30 0 35
Soil Moisture good good fair fair good good good good poor
Sugarbeet Stage 51020 | V1025 | v4.5-55 | v40-7.5 | v6.0-9.5 | 10-141f | 16-201f closed can | closed can
Redroot Pigweed cot-2leat | 2-4leaf | 4-6leaf | 6 leaf-2” 2-4” e o e 5=
Wild Mustard cot-2leaf | 2-4leaf | 4-6leaf | 8leaf-8” 6-12” = o i B
Kochia emer-"tos | 1-1.5770s. | 2-3"tall | 2-67tall | 4-7”tall -- -- -- -
Volunteer Wheat 3-4” 3-5” 2-6” 6-10” 8-12” == = = =

40 psi through 8001 mnozzles to the center four rows of six row plots.
Sugarbeet injury and redroot pigweed, wild mustard, kochia and volunteer wheat
control were evaluated July 2. Sugarbeet was hand thinned to an 11 inch
spacing June 15. Sugarbeet from the center two rows of 30 foot long plots was
counted and harvested September 28.

Time of Sgbt Rrpw Wimu Kocz Vowh
Application inj cntl cntl entl cntl
May 27 / June 3 / June 16 5 100 100 100 85
May 27 / June 16 / July 8 1 100 100 100 100
May 27 / June 9/ June 22 4 100 100 100 95
June 3 / June 9 / June 16 4 100 100 99 78
June 3 / June 9 / July 2 3 100 100 100 100
June 3 / June 16 / July 2 5 100 100 100 100
June 9 / June 16 / June 22 5 100 100 96 92
June 16 / July 2 / July 14 19 100 100 100 100
June 16 / July 8 9 100 100 100 99
June 9 / June 22 / July 8 3 100 100 100 100
June 9 / July 2 6 100 100 100 100
June 22 / July 8 / July 21 18 100 100 100 100
June 22 / July 14 14 100 100 100 100
EXP MEAN 7 100 100 100 96
CLNV N 116 0 0 1 &)
LSD 5% NS 0 0 2 12
LSD 1% NS 0 0 NS 17
# OF REPS 4 4 4 4 4

Summary

All treatments gave excellent control of redroot pigweed, wild mustard
and kochia. Volunteer wheat germinated and emerged Ilate in the season Sso
volunteer wheat was present in plots when the last treatment was on June 22 or
earlier. The observed sugarbeet injury was not from glyphosate injury but was
due to weed competition prior to control.

(Experiment continued on next page.)
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Timing of Roundup application to sugarbeet, St. Thomas, 1998. (continued)

Date of Sugarbeet Root Impurity Extract
Application Population Sucrose Yield Index Sucrose
plants /60" % ton/A 1b/A
May 27 / June 3 / June 16 57 15,5 24 7 820 5875
May 27 / June 16 / July 8 58 14 .7 22.8 987 5670
May 27 / June 9 / June 22 58 1552 225 903 5927
dJune 3 / June 9 / June 16 57 14.7 2o 5 1010 5328
June 3 / June 9 / July 2 60 15,0 22.5 934 5805
June 3 / June 16 V. July 2 61 14 .9 22.6 S7/aL 5760
June 9 / June 16 / June 22 58 14 .8 23.2 1044 5773
June 16 / July 2 / July 14 73 14.8 18.8 944 4763
June 16 / July 8 67 13.9 21.5 1133 4990
June 9 / June 22 / July 8 60 5.3 22.0 QY 5840
June 9 / July 2 60 14 .4 21.7 1035 5262
June 22 / July 8 / July 21 73 13.6 L7 8 1155 4010
June 22 / July 14 66 14.0 20.7 1131 4853
EXP MEAN 62 14.7 205 999 5374
C VRS 10 4.5 13.6 11 13
LSD 5% 9 0.9 NS 161 1014
LSD 1% 12 1.3 NS 216 NS
# OF REPS 4 4 4 4 4
Summary

Plots treated with glyphosate for the first time on June 16 or June 22
yielded less than 5000 1b/A of extractable sucrose. All other plots were
treated earlier and all yielded more than 5000 1b/A.
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Cultivation of Roundup Ready sugarbeet;, Crookston, 1998. (Dexter) ‘Roundup
Ready’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 22. Counter
15G insecticide at 12 pounds product per acre was applied in a 5 inch band over
the row at planting. Glyphosate at 0.75 1lb ai/A was applied to all plots June

12 and July 3. Plots receiving two cultivations were cultivated June 8 and

June 22. Plots receiving five cultivations were cultivated June 8, June 22,

June 29, July 6 and July 13. Sugarbeet was hand thinned to a ten inch spacing

July 16. Sugarbeet was hand weeded Jume 12 and maintained weed free throughout

the growing season. Sugarbeet from the center two rows of 35 foot plots was

counted and harvested October 9.

Numbexr of Sugarbeet Root Impurity Extract

Cultivations population Sucrose Yield Index Sucrose
plants/70ft % ton/A 1b/a

No Cultivation 97 15.7 26.6 879 7230

Two Cultivations 106 58 28.5 854 8082

Five Cultivations 97 15.4 28.4 856 7578

EXP MEAN 100 15.6 28.2 863 7630

C.V. % 4 4.7 7 o5 18 7

LSD 5% 5 NS NS NS NS

LSD 1% 7 NS NS NS NS

# OF REPS 6 6 6 6 6

Summary

Plots cultivated twice had a higher harvested sugarbeet population than
uncultivated plots or plots cultivated five times. The reason is not known.
Cultivation had no effect on sugarbeet yield.
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Cultivation of Roundup Ready sugarbeet, Fargo, 1998. (Dexter) ‘Roundup Ready’
sugarbeet was seeded 1.25 inches deep in 22 inch rows May 22. Glyphosate at
0.75 1b ai/A was applied to all plots June 16 and July 15. DPlots receiving two
cultivations were cultivated June 26 and July 10. Plots receiving five
cultivations were cultivated June 26, July 2, July 10, July 13 and July 20.
Sugarbeet was hand thinned to a twelve inch spacing June 30. Sugarbeet was
hand weeded June 30 and maintained weed free throughout the growing season.
Sugarbeet from the center two rows of 35 foot long plots was counted and
harvested October 1.

Number of Sugarbeet Root Impurity Extract
Cultivations population Sucrose Yield Index Sucrose
plants/70ft % ton/A 1b/Aa
No Cultivation 62 1541 18.8 1039 4793
Two Cultivations 60 14.8 18.8 ALILTLE) 4643
Five Cultivations 62 L5 (0) L8, al 1091 4772
EXP MEAN 61 14.9 1L . 8 1081 4736
C.V. % 5 2.7 8.3 7 10
LSD 5% NS NS NS NS NS
LSD 1% NS NS NS NS NS
# OF REPS 4 4 4 4 4
Summary

Cultivation had no effect on sugarbeet population or yield.
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Herbicide carryover, Fargo, 1996-1998. (Dexter) Preplant incorporated
herbicides were applied 11:00 am May 23, 1996 when the air temperature was 59F,
relative humidity was 60%, soil temperature at six inches was 50F, wind velocity
was 10-16 mph, cloud cover was 100% and soil moisture was good. PPI treatments
were incorporated with a rototiller set 3 to 4 inches deep. 'Ozzie! soybean was
solid seeded in seven inch rows at 60 pounds per acre May 23. Postemergence
treatments were applied 11:00 am June 26, 1996 when the air temperature was 86F,
relative humidity was 74%, soil temperature at six inches was 67F, wind velocity
was 8 mph, cloud cover was 50%, soil moisture was good and soybean was in the 1
to 2 trifoliolate stage. All herbicides were applied in 8.5 gpa water at 40 psi
through 8001 nozzles to the center 13 feet of 20 foot wide by 60 foot long
plots. Basagran + Ultima + Dash HC at 1 + 0.5 1b ai/A + 1 pint/A was applied to
all plots July 1, 1996. Soybean was chopped in September of 1996. Fall 1996
and 1997 tillage was one pass with a 'Conser-Till' chisel plow at a slow speed
and parallel with the direction herbicides were applied. Spring tillage in 1997
and 1998 was one pass with a 'Kongskilde Triple K' field cultivator operated
parallel with the herbicide application direction. '2371' wheat at 90 1b/A,
'Foster' barley at 90 1lb/A, 'Beta 3712' sugarbeet, 'Westar' canola at 8 1b/A,
'Interstate 6111' sunflower, 'Agri 1' navy bean at 50 1lb/A, and 'NK 2555' corn
were seeded in 4 foot wide drill strips across herbicide plots June 9, 1997.
Wheat, barley, sugarbeet, canola, sunflower, navy bean, and corn injury was
evaluated July 5 and July 23, 1997. ‘Maribo 9581’ sugarbeet was seeded 1.25
inches deep in 22 inch rows April 30, 1998. Counter 15G insecticide at 12
pounds product per acre was applied modified in-furrow at planting. Desmedipham
+ triflusulfuron + clopyralid + clethodim + MethOil at 0.08 + 0.004 + 0.03 +
0.03 1b ai/A + 1.5% v/v was applied to all plots May 20, 1998. The same
herbicide treatment was applied June 10 with sethoxydim at 0.063 1lb ai/A instead
of clethodim. Desmedipham + triflusulfuron + clopyralid + sethoxydim + MethOil
at 0.16 + 0.008 + 0.06 + 0.126 1lb ai/A + 1.5% v/v was applied to all plots July
15, 1998. Sugarbeet injury was evaluated June 23 and July 3, 1998.

Method
of July 5, 1997

Treatment (trade name) Applic Rate Wht Barl Sgbt Cano Sufl Nabe Corn

1b/A  ------------ % injury -----------
CGA-277476 (Expert) POST 0.0705 0 (0] 0 0 0 6 (0}
CGRA-277476 (Expert) POST 0.141 0 0 8 5 13 0 0
Picloram (Tordon) POST 0.0234 0 0 3 0 0 36 3
Cloransulam (First Rate) PPI 0.03125 29 39 90 89 79 18 33
Sulfentrazone (Authority) PPI 0.375 0 0 95 0 6 6 0
Isoxaflutole RPA201772 (Balance)PPI 0.14 0 0 96 36 18 70 0
MON-37500 POST 0.022 9 18 90 15 91 9 31
Rimsulfuron (Matrix) POST 0.0156 3 3 3 0 0 8 0
Rimsulfuron (Matrix) POST 0.0234 0 0 3 0 0 3 3
Rimsul furon (Matrix) POST 0.0469 3 0 8 4 0 10 0
EXP MEAN 4 6 39 15 21 17 7
CsWV = ke s 19 92 56 60 112
LSD 5% 7/ S 11 20 187 14 11
LSD 1% 10 12 15 27 23 20 15
# OF REPS 4 4 4 4 4 4 4

(Experiment continued on next page.)
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Herbicide carryover, Fargo, 1996-1998. (continued)

Method 1998
of July 23, 1997 June 23 July 3
Treatment (trade name) Applic Rate Wht Barl Sgbt Cano Sufl Nabe Corn Sugarbeet Sugarbeet
Dy e e S e e e e SR TRy S e e v e oy
CGA-277476 (Expert) POST 0.0705 0 0 0 0 0 5 5 5 8
CGA-277476 (Expert) POST 0.141 3 6 10 10 0 5 0 10 0
Picloram (Tordon) POST 0.0234 0 0 16 8 0 68 0 8 0
Cloransulam (First Rate) PPI 0.03125 30 56 95 93 93 33 36 33 31
Sulfentrazone (Authority) PPI 0.375 3 4 98 19 0 0 0 48 38
Isoxaflutole RPA201772 (Balance) PPI 0.14 0 0 97 30 33 88 0 8 3
MON-37500 POST 0.022 6 15 80 28 88 3 ALk 35 29
Rimsulfuron (Matrix) POST 0.0156 0 0 5 0 0 0 0 18 0
Rimsul furon (Matrix) POST 0.0234 4 3 20 0 0 0 0 15 8
Rimsulfuron (Matrix) POST 0.0469 1 6 10 3 0 0 0 0 3
EXP MEAN 5 S 43 19 21 20 5 18 : 12
CE VS 139 104 33 88 44 47 151 113 131
LSD 5% 9 14 20 24 14 14 12 219 22
LSD 1% 13 18 28 32 19 19 16 NS 30
# OF REPS 4 4 4 4 4 4 4 4 4
Summary

Picloram, cloransulam, sulfentrazone, isoxaflutole and MON-37500 applied in 1996 injured one or more
species seeded in 1997. CGA-277476 and rimsulfuron caused no significant injury. On July 23, picloram
only injured navy bean, cloransulam injured all crops, sulfentrazone only injured sugarbeet, isoxaflutole
injured all broadleaf crops and MON-37500 injured all crops except wheat, navy bean and corn.

Chloransulam, sulfentrazone and MON-37500 applied in 1996 caused significant sugarbeet injury in 1998,



Carryover of corn herbicides, Fargo, 1998. (Dexter) Preplant incorporated
herbicides were applied 11:30 am May 5, 1998 when the air temperature was 70F,
relative humidity was 30%, soil temperature at six inches was 56F, wind
velocity was 7 mph, sky was clear and soil moisture was poor. PPI treatments
were incorporated with a rototiller set 3 inches deep. 'Liberty Link' corn was
solid seeded in seven inch rows May 5. Postemergence treatments were applied
12:00 pm July 2, 1998 when the air temperature was 80F, relative humidity was
61%, soil temperature at six inches was 70F, wind velocity was 5 mph, cloud
cover was 100%, soil moisture was good and corn was 5 to 9 inches tall. All
herbicides were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the
center 13 feet of 20 foot wide by 50 foot long plots. Corn stand was poor so
all plots were tilled once with a 'Kongskilde Triple K' field cultivator and
corn was replanted June 4. Liberty herbicide at 28 fluid ounces per acre was
applied to all plots July 13, 1998. Corn was flail shredded August 25, 1998.
The plot area was tilled twice with a tandem disk and once with an 'Alloway
Seed Better' cultivator August 25. Tillage was parallel with the direction
herbicides were applied. 'Beta 3712' sugarbeet was seeded 1.25 inches deep in
22 inch rows August 25. Sugarbeet injury was evaluated October 2.

Trade Time of Sugarbeet

Treatment* Name Application Rate injury

1b/A %
Isoxaflutole (Balance-75%) PPI 0.047 13
Isoxaflutole (Balance-75%) PPI 0.094 38
Isoxaflutole (Balance-75%) PPI 0.186 89
Isoxaflutole (Balance-75%) PRE 0.047 18
Isoxaflutole (Balance-75%) PRE 0.094 35
Isoxaflutole (Balance-75%) PRE 0.186 83
BAS635+X-77 (71.4%) POST 0.027+0.25% 38
BAS635+X-77 (71.4%) POST 0.045+0.25% 68
R6447 (Raft-80%) POST . 0.067 45
R6447 (Raft-80%) POST 0.134 35
R6447 (Raft-80%) POST 0.268 28
EXP MEAN 44
B V% 69
LSD 5% 44
LSD 1% NS
# OF REPS 4
*X-77=non-ionic surfactant from Loveland.

Summary

Herbicides were applied in the spring and sugarbeet was seeded in August

of 1998.

sugarbeet injury.
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Isoxaflutole at 0.186 1b/A and BAS635 at 0.045 1lb/A gave significant
Several crops will be seeded across these plots in 1999.



Carryover of soybean herbicides, Fargo, 1998. (Dexter) Preplant incorporated
herbicides were applied 11:30 am May 5, 1998 when the air temperature was 70F,
relative humidity was 30%, soil temperature at six inches was b56F, wind
velocity was 7 mph, sky was clear and soil moisture was poor. PPI treatments
were incorporated with a rototiller set 3 inches deep. 'Roundup Ready' soybean
was solid seeded in seven inch rows at 70 pounds per acre May 5. Postemergence
treatments were applied 12:00 pm July 2, 1998 when the air temperature was 80F,
relative humidity was 61%, soil temperature at six inches was 70F, wind
velocity was 5 mph, cloud cover was 100%, soil moisture was good and soybean
was in the 3 to 4 trifoliolate stage. All herbicides were applied in 8.5 gpa
water at 40 psi through 8001 nozzles to the center 13 feet of 20 foot wide by
50 foot long plots. Roundup Ultra at 1 quart per acre was applied to all plots
June 4 and July 13, 1998. Soybean was flail shredded August 25, 1998. The
plot area was tilled twice with a tandem disk and once with an ‘Alloway Seed

Better’ cultivator August 25. Tillage was parallel with the direction
herbicides were applied. ‘Beta 3712’ sugarbeet was seeded 1.25 inches deep in
22 inch rows August 25. Sugarbeet injury was evaluated October 2,
Trade Time of Sugarbeet
Treatment* Name Application Rate injury
1b/A %
CGA-277476+X-77 (Expert-57%) POST 0.036+0.25% 38
CGA-277476+X-77 (Expert-57%) POST 0.071+0.25% 13
CGA-277476+X-77 (Expert-57%) POST 0.142+0.25% 3
Cloransulam (FirstRate-84%) PPI 0.031 69
Cloransulam (FirstRate-84%) PRE 0.031 89
Cloransulam+X-77 (FirstRate-84%) POST 0.016+0.25% 100
Imazethapyr+X-77 (Pursuit-21b/G) POST 0.063+0.25% 100
Sulfentrazone (Authority-75%) PPI 0.375 88
Isoxaflutole (Balance-75%) PPI 0.094 85
EXP MEAN 65
C.V. % 27
LSD 5% 26
LSD 1% 35
# OF REPS 4

*X-77=non-ionic surfactant from Loveland.
Summary

Herbicides were applied in the spring and sugarbeet was seeded in August
of 1998. All herbicides except CGA-277476 caused severe sugarbeet injury.
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Herbicide carryover, Fargo, 1997-98. (Dexter and Zollinger) An experiment was
conducted to evaluate small grain safety to V-53482 herbicide applied PRE.
\ND-2371" wheat, ‘Foster’ barley, and ‘Valley’ oat were seeded June 9 and PRE
treatments were applied June 11 at 5:30 pm with 85F air, 101F soil, 43% RH,

20% clouds, and 3-5 mph wind. Treatments were applied to the entire area of
the 20 X 60 ft plots with a bicycle-wheel-type plot sprayer equipped with a
shield delivering 17 gpa at 40 psi through 8002 flat fan nozzles. The

experiment had a randomized complete block design with four replicates per
treatment. This experiment was continued in 1998 to evaluate carryover of V-
53482 and Lightning to sugarbeet. Fall tillage in 1997 was one pass with a
‘Conser-Till’ chisel plow operated at a slow speed parallel to the direction
herbicides were applied. Spring tillage din 1998 was one pass with a
‘Kongskilde Triple K’ field cultivator. ‘Maribo 9581’ sugarbeet was seeded
1.25 inches deep in 22 inch rows April 30, 1998. Counter 15G insecticide at
12 pounds product per acre was applied modified in-furrow at planting.
Desmedipham+triflusulfuron+clopyralid+clethodim+MethOil at 0.08 + 0.004 + 0.03
+ 0.03 1b ai/A + 1.5% v/v was applied to all plots May 20, 1998. The same
herbicide treatment was applied June 10 with sethoxydim at 0.063 1lb ai/A
instead of clethodim. Desmedipham + triflusulfuron + clopyralid + sethoxydim
+ MethOil at 0.16 + 0.008 + 0.06 + 0.126 1lb ai/A + 1.5% v/v was applied to all
plots July 15, 1998. Sugarbeet injury was evaluated July 3, 1998.

July 5, 1998

1997 CrecnERENII9OIE]
Treatment Rate Wheat Barley Oats Foxtail Sgbt
NE7/CE = percent contrel --------
V-53482 0.094 19 16 24 86 0
V-53482 0.188 58 48 60 95 0
V-53482 0.376 75 74 85 98 0
Imazethapyr&Imazapyr (Lightning) 0.056 92 83 90 92 0
Untreated Check 0 0 0 0 0 0
EXP MEAN 49 44 52 74 0
GV S 21 20 1g 5 0
LSD 5% 15 14 15 6 0
LSD 1% 22 aLe) 24 8 0
# OF REPS 4 4‘ 4 4 0
Summary

V-53482 is a contact type, cell membrane disrupter (PPO inhibitor)
herbicide. This experiment was conducted to determine small grain crop satfety
to V-53482 PRE for potential labeling in small grains for grass and broadleaf
weed control. All rates of V-53482 and Lightning resulted in excessive wheat,
barley and oat injury but 86 to 98% green and yellow foxtail comntrol. None of
the treatments caused sugarbeet injury in 1998.
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Wild oat control in wheat, Fargo 1998. (Nalewaja) ‘Oxen’ hard red spring wheat
was seeded April 23. Treatments (0d) were applied to 1.5- to 4-leaf vineete, l= €
4.5-leaf wild oat, cotyledon- to 2-leaf wild buckwheat, and cotyledon-to 4-leaf
wild mustard on May 21 with 70 F, 50% RH, partly cloudy sky, and 5- to 10-mph wind.
The treatments (6d) were applied to 3 to 6-leaf wheat, 3- to 7-leaf wild oats, 2-to
4-leaf wild buckwheat, and 2- to 6-leaf wild mustard on ey 27 wplkell 6517, 65%
partly cloudy sky, and 5- to 10-mph wind. All Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi S threught 80018 flgt " fan
nozzles to a 7 ft wide area the length of 10 by 30 ft plots. The experiment was a
randomized complete block design with four replicates.

June 8 July 21 Aug 12
Treatment Rate Wht Wioa Wht Wioca Yield
oz/A % bu/A
Diclofop+Bromoxynil+PO (0d) 16+4+.12G 0 90 0 85 30
Difp+PO (0d) /Difp+Brox+PO (6d) 8+.12G/8+4+.12G 3 93 0 92 26
Imazamethabenz+Thif&Trib+Act90 (0d) R 22 E8 251 0 76 5 73 22
Imazamethabenz+Thif&Trib+Act 90 (0d) 2o 5% o 22r o 25% 0 60 0 43 10
Immb+Act 90 (0d) 2 5 - 25%

/Immb+Thf&Trb+Act90 (6d) 12 5% 22%  25% 0 84 0 76 22
Difenzoquat+Thif&Trib (0d) 12+.22 0 82 0 82 21
Tralkoxydim+Brox&MCPA+T£8436+AMS (0d) 2.9+8+.5%+24 0 93 0 95 35
Clodinafop+Brox&MCPA+Score (PO) 0.8+8+.8% 1 97 ifs 98 34
HOE1170+Thif&Trib (0d) Lo 7k 22 0 98 0 7 33
MON37500+ND72 (0d) L3 H1S 0 90 0 90 37
MON37500+ND72 (0d) /MON37500+ND72 (6d) .18+1%/.18+1% 0 93 1 98 34
Taldl 1w (0el) 9.3 il 95 0 89 30
Cheyenne+Thif&Trib (0d) T o3 22 0 91 0 86 33
Bay MKH6562+ND72 (0d) .25+1% 5 76 1 96 25
Propanil+MCPA-ioe+PO (0d) 8+4+.18G

/Propanil+PO (6d) /8+.18G 3 20 0 0 4
Propanil+MCPA-ioe+PO (0d) l6+4+.18G 0 0 0 0 20
Unticcaitec 0 0 0 0 0 19
C.Vo % 259 9 533 6 47
LSD 5% 3 9 NS 6 L7
# OF REPS 4 4 4 4 4

Summary
Diclofop, imazamethabenz, and MON 37500 were applied both as one full rate or as
two split applications each at one-half the full rate. I general Solit
applications increased efficacy of these wild oat control herbicides and never
reduced efficacy. Thus, split applications could provide a potential for increased

wild oat control without risk of reduced control.

Propanil was included in the experiment to evaluate cEfilcaley  For S Foxtatiil
control, which in 1997 occurred with wild oat. However foxtail was not present at
a density for good evaluation in 1998. The lack of foxtail occurred because the
early seeding and cool conditions early in the 1998 season were not favorable for
foxtail establishment.

All of the wild oat control herbicides alone, in mixture with broadleaf
control herbicides or as split applications gave excellent wild oat control. Wild
oat density exceeded 150 plants/yd?, and wheat yield was increased about 25% from
effective wild oat control. Imazamethabenz and difenzoquat were the only wild oat
control herbicides giving less than 85% control. Cool concitions &t cnel aitees
application probably accounted for the reduced efficacy of imazamethabenz and
difenzoquat. These results indicate that many herbicides can effectively control
wild ocat, and split application has potential to increase control.



Wild oat control in wheat, Carrington 1998. (Harbour) ‘Verde’ hard red spring wheat
s seeceel Meay 12 Treatments (0d) were applied to 3.5-leaf wheat, 5.5-leaf wild
oat, 2- to 6-inch (rosette) wild mustard. 5-inch common lambsquarters, and l-to 2-
incht pigweedt ten June 58 L withe S5 A4S SN RE S ellear sy, s andt 0= Ee Nl0Emph Swind.
Treatments following / were applied to 4.5-leaf wheat, 6.5-leaf wild oat, 5- to 10-
inch flowering wild mustard, 8-inch common lambsquarters, and 2-ingh pigweed on June
12 with 70F, 58% RH, clear sky, and 10-to 15-mph wind. All treatments were applied
with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through 8001 flat
fan nozzles to a 7 ft wide area the length of 10 by 25 .ft plots. The experiment was
a randomized complete block design with 4 replicates.

6/30 LA 86, G/
Treatment? Rate Wht Wioca Wimu Colg Wioa Wioa Yield
oz/A $ bu/A
Diclofop+Bromoxynil+PO 16+4+.12G 0 75 76 77 89 85 34
Ril FoRO//ARSS R BIROREHES) 8+.12G/8+4+.12G 1 79 70 93 93 81 34
Imazamethabenz+Thif&Trib+Act 90 Sk« 224 - 25% 1 88 98 O 94 93 34
Imazamethabenz+Thif&Trib+Act90 2 o 5% 0 2% 0 29% 5 88 98 98 92 86 31
Immb+Act 90 2. 5% - 25%

/Immb+Thif&Trib+Act90 N2 B o 22 - 2B 4 92 98 95 9¢ 98 35
Difenzoquat+Thif&Trib 124,22 14 96 Sl 96 97 93 3l
Tralkoxydim+Brox&MCPA+T£8436+AMS 2.9+8+.5%+24 4 o7 96 98 94 92 319
Clodinafop+Brox&MCPA+Score (PO) 0.8+8+.8% 0 97 98 98 99 98 39
HOE1170+Thif&Trib 1.74%.22 2 97 98 98 97 89 36
MON37500+ND72 0 3 PRIl il 74 74 73 97 92 36
MON37500+ND72/MON37500+ND72 .18+41%/.18+1% 5 96 98 95 97 O 38
Tiller 93 0 95 &7 Ol 86 68 32
Cheyenne+Thif&Trib o 3% .22 0 84 98 98 74 52 30
Bay MKH6562+ND72 0 2% 9 97 97 94 99 99 35
Propanil+MCPA-ioe+PO/Propanil+PO 8+4+.18G/8+.18G O 47 98 98 34 38 Sl
Propanil+MCPA-ioe+PO 16+4+.18G 1 24 75 15 113 27 24
Untreated 0 0 0 0 0 0 0 26
CoVe & 152 28 22 21 17 22 16
LSD 5% : 6 Sill 27 26 20 24 8
# OF REPS 4 4 4 4 4 4 4

®Treatments following the / were applied six days after initial treatments.

Summary
Wheat injury on June 30, was minimal although injury appeared greater when
treated with difenzogquat+thifensulfruon&tribenuron than any other herbicide. Early
wheat dinjury did not influence wheat yield. Common lambsquarters was nearly
controlled by all treatments except the single application of
diclofopt+bromoxynil&MCPA. Wild oat controlled better by tralkoxydimt+bromoxynil&MCPA,
clodinofoptbromoxynil&MCPA, HOE1170+ thifensulfuron&tribenuron, and single

application of MON k37500 than Cheyenne+thifensulfuron&tribenuron, and split and
single application of propanil+MCPA-ioe. Herbicide split applications did not always
increase wild oat control because control was high with the single application.
However, split herbicide applications never reduced control. Thus, may provide a
means of increasing consistency in wild oat control.

Wild oat control from split applications of diclofop, imazamethabenz, MON
37500, and propanil was similar to their respective, single application at twice the
rate. Wheat yields generally were 10 bu/A greater with effective wild oat control
than the untreated check.

ALL S eifi  the SwildNeat  control “herbilcides asi Vone single ‘application, cxcept
Cheyenne or as split applications gave good (>85%) wild oat control at the late
evaluation. Wild oat infestation was moderate (about 150 plants/yd?). Difenzoquat
injured ‘Verde’ wheat. These results indicate that many herbicides can effectively
control wild oat, and split application has potential to increase control.



Wild oat and foxtail control in wheat, Hettinger 1998. (Ericksmoen) ‘Grandin’ hard red spring wheat was
seeded on April 29. Treatments were applied to 4-leaf wheat, 1-to 4-leaf wild oats and 2-to 4-leaf foxtail
on May 25 with 75 F, 38% RH, sunny sky and 5 mph wind. The second application of the split treatments were
applied to 5.5 leaf wheat, 3-to 5-leaf wild oats and 3-to 5-leaf foxtail on May 31 with 65 F, 29% RH, sunny
sky and 2 mph wind. Treatments were applied with a tractor mounted CO, propelled plot sprayer delivering 17
gpa at 40 psi through 8001 flat fan nozzles to a 5 foot wide area the length of 10 by 28 ft plots. The
experiment was randomized complete block design with four replicates. Wild oat and foxtail populations were
1.5 and 26 plants/ft? respectively. Evaluations were on June 4 for crop injury and on July 21 for wild oat
and foxtail control. Harvest for grain yield was on August 7.

Jun 4 Judl 7 Jul, 21 Aug 7
Treatment Rate Wht Wht Wioca KOCZ Grft Wioa Gritg  Yielel
oz/A $ bu/A
Diclofop+Bromoxynil+PO (0d) 16+4+.12G 0 0 94 83 7 99 2 29
Diclofop+PO(0d)/Diclofop+Brox+PO (6d) 8+.12G+8+4+.12G 0 3 97 79 98 94 88 26
Imazamethabenz+Thif&Trib+Act 90 (0d) 54 224 . 25% 0 1 77 25 44 99 47 24
Imazamethabenz+Thif&Trib+Act90 (0d) 2 oSt o 224 o 25% 0 i 82 40 38 98 36 24
Immb+Act 90 (0d) 2 0 5% - 25%

/Immb+Thif&Trib+Act 90 (6d) 12054 224 . 25% 0 4 99 60 48 99 48 29
Difenzoquat+Thif&Trib (6d) L2 22 8 5 95 30 0 99 45 23
Tralkoxydim+Brox&MCPA+T£8436+AMS (0d) 2.9+8+.5%+24 il 0 99 88 90 99 74 28
Clodinafop+Brox&MCPA+Score (0d) 0.8+8+.8% 0 0 99 99 99 99 93 29
HOE1170+Thif&Trib (0d) Lo 7422 0 3 99 90 99 98 94 26
MON37500+ND72 (0d) .37+1% 0 3 99 10 79 99 22 23
MON37500+ND72 (0d) /MON37500+ND72 (6d) 0.18+1%/0.18+1% il 5 99 28 92 99 37 22
Tiller (0d) 93 5 3 88 58 89 93 90 25
Cheyenne+Thif&Trib (0d) T o3 22 0 3 94 83 97 94 91 27
Bay MKH6562+ND72 (0d) 0 2DFILS 4 10 99 35 96 99 7 24
Propanil+MCPA-ioe+PO/Propanil+PO (6d) 8+4+.18G/8+.18G il 1 3815 80 60 12 S5 22
Propanil+MCPA-i0e+PO (0d) 16+4+.18G 0 1 15 68 63 S 49 21
Untreated 0 0 0 0 0 0 0 0 24
CoVo % 17 101 23 36 14 17 57 12
LSD 5% 1 3 26 42 14 20 48 4
# OF REPS 4 4 4 2 4 4 4 4

Summary

None of the herbicides caused important injury to wheat. Bay MKH6562 and difenzoquat appeared to
injure wheat at evaluations, but the injury did not relate to any wheat yield reduction. The most effective
treatments for green foxtail control were: clodinafop, HOE1170, Cheyenne, Tiller, and split applied cllelotep,
These treatments were also effective for wild oat ComEEGIL Diclofop, imazamethabenz, and MON 37500 applied
as spilt application often tended to increas FiEtleacy wor wild eat enel domEasil,  lidl e density was light

at < 5 plants per square yard therefore yields were not generally increased form wild oat control



Wild oat control in wheat, Minot 1998. (Jenks) ‘Amidon’ hard red spring wheat
was seeded BApril 23. Treatments were applied to 4-leaf wheat and wild oat,and
less than 1l-inch common lambsquarters,on May 19 with 69 F and 29% RH. Treatments
(6d) were applied May 25 with 73 F and 35% RH. All treatments were applied with a
bicycle wheel type plot sprayer delivering 10 gpa at 40 psi at 3 mph through 8001
flat fan nozzles to a 7 ft wide area the length of 10 oy 30 =t  plotss The
experiment was a randomized complete block design. with 3 replicates. Weed
densities were wild oat 30/sg’ and common lambsquarters 21 [ 52,

May 19 May 25
Treatment Rate Wioca Colgl Wileal Ceolg
oz/A $

Difp+Brox+PO (0d) 16+4+.12G 62 47 245 90
Difp+PO (0d) /Difp+Brox+PO (6d) 8+.12G/8+4+.12G 62 75 33 80
Tmmb+Thif&Trib+Act90 (0d) 5k 225 o 25% i 68 38 92
Immb+Thif&Trib+Act90 (0d) 2 o5 o Br 0 2553 63 70 30 99
Immb+Act 90 (0d) 2.5+425%

/Immb+Thif&Trib+Act90 (6d) [ 25 5% . 22 o 25 70 43 65 89
Difenzoquat+Thif&Trib (6d) A2 o 22 28 62 2.8 99
Tral+Brox&MCPA+T£8436+AMS (0d) 2.9+8+.5%+24 92 98 80 99
Clodinafop+Brox&MCPA+Score (0d) 0.8+8+.8% 390 98 78 99
HOE1170+Thif&Trib (0d) Lo T%.22 89 98 80 99
MON37500+ND72 (0d) 0, 37+1L% 80 20 68 10
MON37500+ND72 (0d) /MON37500+ND72 (6d) 0. 18+1%+01. 18+1% 85 10 63 0
Tillerx (0d) 903 73 95 53 98
Cheyenne+Thif&Trib (0d) U o B0 22 68 96 73 99
Bay MKH6562+ND72 (0d) 08 25515 80 48 60 0
Propanil+MCPA-ioce+PO/Propanil+PO (6d) 8+4+.18G+8+.18G 13 94 5 99
Propanil+MCPA-ioe+PO (0d) 16+4+.18G 8 94 33 99
Untreated 0 0 0 0 0
CVo % : 12 19 22 12
LS 5% 12 20 22 19
i OF REES 3 3 2 2

Summary

Diclofop, imazamethabenz, and MON 37500 were applied both as one full rate
or as two split applications each at one—-half the full rate. Split applications
did not increase efficacy of the wild oat control herbicides. However, split
application never reduced efficacy. Thus, split applications ‘couidprovide @

potential for increased wild oat control without risk of reduced control.
Propanil was included in the experiment to evaluate efficacy for foxtail control,
which in 1997 occurred with wild oat. However foxtail was not present at a
density for good evaluation in 1998. The lack of foxtail occurred because the
early seeding and cool conditions ecarly in the 1998 season was not favorable for
foxtail establishment.

HOE-1170, tralkoxydim, and clodinafop gave more than 75% contrel it The
later evaluation. The extremely dense infestations (>500/yd?) and drought
conditions may have contributed to the generally less wild oat control at Minot
than the other locations in 1998.



Wild
hard
leaf

ocat control in hard red spring wheat, Williston 1998.
red sping wheat was seeded May 23. Treatments (0d)
wheat and 2- to 4-leaf wild oat on May 24 with 68 F,
wind. Treatments (6d)
ocats on May 29 with 57

(Riveland) ‘Keene’
were applied to 3- to 4-
40% RH, clear sky, 7-mph
were applied to 4.5-to 5-leaf wheat and 3- to 5-leaf wild
T, 95% RE, @leasw sky, and 5-mph wind. Al1l treatments were

applied with a bicycle
tractor delivering 8.6
wide

complete block design with 4 replicates.

e plets,

The  experiment was

type sprayer with wind cones mounted on
gpa at 30 psi through 8001 flat fan noz
drea the lengelh of 10 by 24

a G-Allis Chalmers
zles to a 6,67 ¢
a randomized

Jul 9 Aug 10 (HE YT AT oy W7
Treatment? Rate Wht Wioca Wht Wioa weight Yield
oz/A $ lbs/bu bu/A
Difp+Brox+PO l6+4+.12G 0 90 0 63 60 Sk
Difp+P0O/Difp+Brox+P0O 8+.12G/8+4+.12G it 94 0 85 61 30
Immb+Thif&Trib+Act 90 k6 22% c 25% 0 92 0 90 519 32,
Immb+Thi f&Trib+Act 90 20 5% 224, 25% 1 84 0 75 60 27
Immb+Act 90 25 5% . 25%

/Immb+Thif&Trib+Act 90 12 5% . 22% - 25% 0 97 AL 94 61 Sl
Difenzoquat+Thifs&Trib L2422 0 T 0 36 60 25
Tral+Brox&MCPA+T£8436+AMS 2.9+8+.5%+24 0 94 0 88 60 33
Clodinafop+Brox&MCPA+Score 0.8+8+.8% 2 99 0 96 60 35
HOE1170+Thif&Trib L7422 2 98 il 90 61 34
MON37500+ND72 0 ST 2 89 0 66 61 27
MON37500+ND72/MON37500+ND72 0.18+1%/.18+1% 1 99 0 95 60 35
Wi Ll eve 9.3 1 94 5 88 61 32
Cheyenne+Thif&Trib 1o 3% .22 0 92 0 87 61 32
Bayerl+ND72 0.25+1% 7 99 8 O 61 30
Propanil +MCPA-ioe+P0O 8+4+.18G

/Propanil+PO /8+.18G 0 13 0 13 61 21
Propanil+MCPA-ioe+PO 16+4+.18G 0 0 0 13 61 16
Untreated 0 0 0 0 0 60 16
Coa 3 139 9 240 26 1 13
LSD 5% 2 10 3 26 NS 5
# OF REPS 4 4 4 4 4 4

“Treatments after / were applied 6 days after initial treatments.

Diclofop, imazamethabenz, and MON 37500 were applied both,
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Summary Of Uniform Wild Oat Control Experiments

All of the wild oat control herbicides alene, in LSKEUES
with broadleaf control herbicides or as sjolde  agolilcaclons CeveE

excellent (>90%) wild oat control at most locations. However at
Minot with extremely dense infestations(>500/yd% and drought

conditions, only HOE-1170, tralkoxydim, and clodinafop gave more
than 75% control at the later evaluation. At Hettinger wild oat
density was low (<25/yd?) and all wild oat control herbicides
were highly effective, but with e | lew  dnfesEation @EEECELYE
control of wild oat did not increase wheat yield. At Williston
wild oat infestation was moderate (alblouit 1510 plants/ydz) and
wheat yield increased about 15 lou/iA - dieem jacdesieidles  EeiE

effectively controlled wild oat. Dheletep @ as @ & | gilagle
treatment, difenzoquat, and MON 37500 applied once were the only
treatments giving less than 70% wellel ©a contrell At narevests  AE
Carrington wild oat infestation was moderate (about 150

plants/ydz), and the only treatments giving less than 920% wild
oat control were diclofop applied once and fenoxaprop formulated
mixtures with broadleaf control herbicides. Difenzoquat injured
‘Werde’ wheat used at Carrington. At Fargo wild oat density
exceeded 150 plants/ydz, and wheat yield was increased about 25%
from effective wild oat control. Imazamethabenz and difenzoquat
were the only wild oat control herbicides giving less than 85%
COMELOIL - Cool conditions at and after application probably
accounted for the reduced efficacy of imazamethabenz and
dificnolelaicRNEaiNE ot O Thiese Fresulits ind et clmNEhaim S nan v
herbicides can effectively control wild oat, split application
has potential to increase control in many environments, and the
relative effectiveness of wild oat control herbicides varies
with environment.



Tralkoxydim plus adjuvant with NaHCO; (1.8 g/L) for wild oat control.
(Nalewaja) . ‘Oxen’ hard red spring wheat was seeded April 23. Treatments
were applied to 2- to 4-leaf wheat and wild oat, and cotyledon-to 4-leaf
wild mustard and wild buckwheat on May 22 at 9:30 AM with 62 F, 56% RH,
cloudy sky, and 3-to 5-mph wind. Treatments were applied with a bicycle
wheel type plot sprayer dellifvering s goa ot 35 psi through 8001 flat fan
nozzles to a 7 ft wide area the length of 10 by 30 ft plots. The experiment
Was a randomized complete block design with four replicates.

June 8 July 16

Treatment RATE Wht Wica Wimu Wht Wioa
oz/A %
Tralkoxydim+TF8035+AMS 2.5 +24 3 89 10 0 87
Tralkoxydim+ND191C5 2+1% 2 89 245 0 92
Tralkoxydim+ND191C5 2+2% 1 92 20 0 96
Tralkoxydim+Scoil 2+2% 1 89 35 0 94
Tralkoxydim+Scoil+AMS 2+2%+24 0 96 36 0 98
Tralkoxydim+Scoil+AMS 221512 i 89 30 0 94
Tralkoxydim+Scoil+ND4 2+2%+1% il 94 35 0 98
Tralkoxydim+ND4 2+1% 0 80 15 0 77
Tralkoxydim+ND72 2+1% 0 48 15 0 Si9
Tralkoxydim+React 2+.18G il 89 20 0 98
Tralkoxydim+ND192c5 2+1% 3 86 30 0 87
Tralkoxydim+ND192c5 2+2% 0 94 18 0 98
Untreated 0 0 0 0 0 0
CoVa 5 214 7 109 0 g
LSD 5% NS 38 NS NS 13
# OF REPS 4 4 4 4
Summary

Tralkoxydim gave excellent wild oat control without injury to wheat applied
with various adjuvants, except ND4 and ND72 which reduced wild oat control.
ND72 was much less effective than ND4. All adjuvants were oil type except

ND4 and ND72 were surfactant basic blends. The inclusion of ammonium
sulfate (AMS) with Scoil tended to increase efficacy. However, only when at
24 @@ /A, The substitution of ND4 for AMS with Scoil was equally as
effective as AMS. Sodium bicarbonate was included with all treatments so
its influence on efficacy could not be determined. AMS has in the past

overcome sodium bicarbonate antagonism of tralkoxydim phytotoxicity to wild
cat and the ND191c5 and ND192c5 adjuvants directly overcome the antagonism.
Thus, it may be assumed that the sodium bicarbonate was antagonistic and the
high levels of control were because antagonism was overcome.



Wild Oat Control with Bay MKH6562. (Nalewaja) ‘Ooxen’ hard red spring wheat was
seeded BApril 23. Treatments were applied to 1.5- to 4-leaf weat, = te 4.5-legit
wild oat, cotyledon-to 2-leaf wild buckwheat, and cotyledon-to 4-leaf wild mustard
on May 21 with 70 F, 50% RH, pantlyaclioudysisikay, SandBosaitoe 10-mph wind. Treatments
(/) were applied to 4= to 7-leaf wheat, 5- to 7-leaf wild oat, 3- to 5-leaf wild
puckwheat, and 3- to 7-leaf wild mustard on May 29 with 65 F, 40% RH, partly cloudy
ey, amel 5= to L0=mpln wind. All treatments were applied with a bicycle-wheel-type
plot sprayer delivering 8.5 goE et 99 jgsi EluEebia 9001l Zlat fan neozzles e & 7 it
Wie ared dae lewgEn of 10 by 30 EE PleEs. The experiment was a randomized
complete block design with four replicates.

June 8 July 16
Treatment Rate Wht Wioa Wimu Wht Wioa
oz/A %
Bay MKH6562+X-77 ORNEENDISE 0 83 99 ik 83
Bay MKH6562+X-77 06 2% . 25% il 84 99 i 92
Bay MKH6562+X-77 0435+ 425% 3 96 99 0 98
Bay MKH6562+ND72 0, L1 1 92 99 2 93
Bay MKH6562+ND72 0.2+1% 0 91 98 1 96
Bay MKH6562+24-Ddma+X-77 00 284 258 2 87 99 0 96
Bay MKH6562+24-Ddma+ND72 0.2+8+1% 0 93 99 1 97
Bay MKH6562+X-77 (0d) 0,1+.25%
/Bay MKH6562+X-77 (8d) 7ol 25% 4 88 99 2 92
Bay MKH6562+ND72 (0d) /Bayl+ND72 (8d) @6 LrllS /o LIS 2 81 99 8 78
Bay MKH6562+Fluroxypyr+2, 4-Dioe+ND72 @ Ll & B-EH1LS il 88 9% il 90
HOE1170+Bromoxynil&MCPA 1,748 0 92 99 0 88
Untreated 0 0 L5 0 0 0
€C.Vo © 170 13 1 186 L
LED 5% NS 16 1 4 iLe
# OF REPS 4 4 4 4 4
Summary

Bay MKH6562 did not injure wheat regardless of rate or adjuvant. ND72 was
more effective than X-77 in enhancing Bay MKH6562 phytotoxicity to wild oats. Bay
MHK 6562 at 0.1 oz/A with ND72 was equally as effective as Bay MHK 6562 at 0.3 oz/A
when with X-77. Split application of Bay MKH6562 appeared less effective than a
single application when applied it h ND7Z2h N Hewe vic v B S Ehie M piltilaie e is T gite
application were similarly effective. Fluroxypyr+2,4-Dice and 2,4-Ddma, applied
with Bay MKH6562, did not reduce wild oat control by Bay MKH 6562.



Wild Oat Control With V-10029, Fargo. (Nalewaja) ‘Oxen’ hard red spring
wheat was seeded April 23. Treatments were applied to 2- to 4-leaf wheat
and wild oat, and cotyledon- to 4-leaf wild mustard and wild buckwheat on
May 22 with 62 F,56% RH, cloudy sky, and 3-to S5-mph wind. Treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35
psi through 8001 flat fan nozzles to a 7 ft wide area the length of 10 by
30 £t plots. The experiment was a randomized -complete block design with
four replicates.

June 17 July

Treatment Rate Wht Wioa Wimu Wht Wioa
oz/A )

V-10029+Kenetic 0.32+0.125% 0 44 99 0 0
V-10029+Kenetic 0.42+0.125% 0 63 99 0 7
V-10029+Kenetic 0.53+0.125% 0 54 74 0 8
V-10029+ND4 0.32+1¢% 3 83 95 0 26
V-10029+Scoil 0.32+0.18G 0 69 99 0 3
V-10029+ND72 0.32+1% 0 56 99 0 10
HOE1170 0.8 5 90 0 0 92
Untreated 0 0 0 0 0 0
CaVo % 2815 19 25 0 67
LSD 5% 3 16 26 NS 22
# OF REPS 4 4 4 4 4

Summary
V-10029 regardless of rate or adjuvant did not adequately control
wild oat.



Wild Oat Control With Tralkoxydim. (Nalewaja) . ‘Oxen’ hard red spring wheat was
seeded Bpril 23. Treatments were applied to 2- to 4-leaf wheat and wild oat and
cotyledon -wild mustard and wild buckwheat on May 22 with 62 F, 56% RH, cloudy sky
and 3- to 5-mph wind. Treatments were applied with a bicycle-wheel-type plot sprayer
delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles to a 7 ft wide area the
length of 10 by 30 ft plots. The experiment was a randomized complete block design
pailn fenr meollilCesEs .

June 8 July 16 Aug 12

Treatment Rate Wht Wioa Wimu Wht Wioa Yield
oz/A % bu/A
Tralkoxydim+TEF8035 2. 88+0. 5% 0 86 0 0 83 37
Tralkoxydim+TF8035+AMS 2.88+0.5%+24 0 85 8 0 87 38
Tral+TF8035+Brox&MCPA 2.88+0.5%+12 il 7 99 0 88 2508
Tral+TF8035+Brox&MCPA+AMS 2.88+0.5%+12+24 0 99, 99 0 97 510)
Tral+TEF8035+Flur+2, 4-Dioe 2.88+5%+2+8 i 87 99 0 84 37
Tral+TF8035+Flur+2, 4Dioe+AMS 2.88+.5%+2+8+24 A 88 9ic 0 89 45
Tral+TF8035+2,4-Dioe 2.88+0.5%+8 0 90 99 0 84 39
Tral+TF8035+2, 4—-Dioe+AMS 2.88+0.5%+8+24 0 86 96 0 85 42
Tral+TF8035+C1lpy&MCPA 2.88+0.5%+5.54 2 85 99 0 91 45
Tral+TF8035+Clpy&MCPA+AMS 2.88+0.5%+8+24 3 93 99 0 96 46
Tral+TF8035+MCPA-ioe 2.88+0.5%+8 0 92 99 0 93 43
Tral+TF8035+MCPA-10e+AMS 2.88+0.5%+8+24 0 95 99 1 983 44
HOE1170 157 0 98 0 0 99 43
Untreated 0 0 0 0 0 0 6
CuVo % 308 5 ) 748 4 16
LSD 5% NS 6 6 NS 4 9
# OF REPRPS 4 4 4 4 4 4
Summary

Wild oat control exceeded 80% with all treatments and increased wheat yield by
dore tham 20 ba/d.  ilel es demsiity cxececEel SO0 plants/de. The wild mustard was
controlled by MCPA applied shortly after the June 8 evaluation. Ammonium sulfate
increased or tended to increase wild oat control from tralkoxydim when with
bromoxynil&MCPA or clopyralid&MCPA. Otherwise the inclusion of ammonium sulfate did
not have any impact on efficacy. Broadleaf control herbicides in general were not
greatly antagonistic to wild oat control from tralkoxydim.
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Split Treatments for Wild Oat Control. (Nalewaja) ‘Oxen’ hard red spring wheat
was seeded April 23. Treatments were applied to 1.5-to 4-13 leaf wheat, 1- to 4.5-
leaut willel eeiE, cotyledon-to 2-leaf wild buckwheat, and cotyledon-to 4-leaf wild
mustard on May 21 with 70 F, 50% RH, partly cloudy sky, and 5- to 10-mph wind.
Treatments (/) were applied to 3- to 6-leaf wheat, 3- to 7-leaf wild oat, 2- to 4-
leaf wild buckwheat, and 2- to 6-leaf wild mustard on May 27 with 65 F, 65% RH,
partly eleoucy sky, & © 5= to© 10-mph wind. All treatments were applied with a
bicycle-wheel-type plot sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan
nozzles to an area the length of 10 o7 S0 iEe ploes. The experiment was a
randomized complete block design with four replicates.

June 23 July 16

Treatment Rate Wht Wioa Wht Wioa
oz/A $

Imazamethabenz+Act90 5% 25% 0 66 0 78
Immb+Act 90/ Immb+Act 90 1.8+.25%/.18+.25% 0 69 0 7
Bay MKH6562+X-77 o 2 0 255 1 97 0 99
Bay MKH6562+X-77/Bay MKH6562+X-77 .075+.25%/.075+.25% i 95 2 98
Bay MKH6562+ND72 .2+1% 1 99 0 99
Bay MKH6562+ND72/Bay MKH6562+ND72 JO75%1S/ . 0754+ 1 96 4 94
HOE1170 157 il 97 0 97
HOE1170/HOE11702 0.63/0.63 3L 94 0 94
Difenzoquat? 12 2 91 3 86
Difenzoquat+Difenzoquat 4.5/4.5 0 65 0 81
Untreated 0 0 0 0 0
C.Veo % 232 il 264 8
LSD 5% NS 13 NS 10
# OF REPS 4 4 4 4

® Treatment HOE1170/HOE1170 reps 2, 3, and 4 did not receive the second HOE1170
treatment, but were applied over the difenzoquat replication 2,3, and 4.

Summary

Split application of imazamethabenz or Bay MKH6562 did not influence
efifaicalen: Bay MKH 6562 was highly effective in controlling wild oat limiting any
expression of increased control form split application. However, imazamethabenz
was only 60 to 70% which would allow for expression of any benefit form giolile
treatment. The split HOE1170 treatment gave 94% wild oat control even though three
replications were only treated with 0.63 oz/A. The apparent greater efficacy of a
single difenzoquat application is from the three replications receiving a treatment
of HOE1170 at 0.63 oz/A in addition to difenzoquat.
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Wild oat and foxtail control with HOE-1170, Fargo. Nalewaja, John D., Ronald F.
Roach and Janet D. Davidson. The experiment was established at two different
locations to determine wild oat and foxtail control in wheat. All treatments
were applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi
through 8001 flat fan nozzles to a 7 ft wide area the length of 10 by 30 ft plots.
The experiment was a randomized complete block design with four replicates per

treatment. Information for the various experiments is.as follows:
Experiment Wild oat Foxtail
Wheat variety ‘Oxen’ ‘Oxen’
Seeding date Apr 23 Apr 27
Treatment date May 21 May 27

erzop Stage (leait) 1.5 te d 4 Ee 6

temperature (F) 73 65
Harvest date Aug 12 =

Wilel ezt (>300 plants/yd” and foxtail infestations were dense. Foxtail

consisted of both green and yellow species. Moisture and growing conditions at
herbicide application were excellent for wheat growth, which was highly
competitive with the foxtail. Pre-harvest evaluations of foxtail control were not
taken because of wheat lodging and an absence of visible foxtail in or above the
wheat, regardless of treatment. Wheat in the foxtail experiment was not harvested

because of head blight and lodging.

HOE-1170 effectively controlled wild oat in mixture with broadleaf control
herbicides (Table 1). In this experiment HOE-1170 applied alone was less effective
than in mixture, which is contrary to all other reports and other experiments
conducted in the same field and treated on the same day. These considerations
indicate an application error. However, comparison among other treatments
indicates that HOE-1170 effectively controlled wild oat without visible injury to
wheat regardless of the broadleaf control herbicide in the spray mixture. Wild
oat control tended to be greater from HOE-1170 than imazamethabenz, but equal to
that from tralkoxydim. The generally cool temperatures at and following treatment
probably favored HOE-1170 and tralkoxydim more than imazamethabenz. Wheat yield
generally reflected wild oat control. All herbicide treatments increased yield 30
to 40 bu/A when compared to the untreated control.

211 broadleaf control herbicides, when tank mixed with HOE-1170, reduced or
tended to reduce foxtail (mixture of green and yellow species) control, except for
clopyralid&MCPA (Table 2). The antagenism of HEE-1170" for  feoxtaililcontrol from
tribenuron+MCPA, dicamba+MCPA, tribenuron+MCPA, dicamba+MCPA, and tribenuron+
dicamba+MCPA generally was reduced but not overcome by increasing the rate of
HOB=-1170 frem 0.8 te I ©z/A However, the increased rate of HOE-1170 did not
increase foxtail control when with tribenuron+MCPA+dicamba. HOE-1170 was equally
as effective for foxtail control when with dicamba sodium (Na) or diglycolamine
(lea) oot plus NERR (lsceetyl ester, 1e-) . In this experiment, even though
foxtail control differed among treatments, foxtail did not visibly compete with
the wheat. The growing conditions were cool which favored wheat over foxtail.

Results of these experiments indicate that mixtures of HOE-1170 with certain
broadleaf control herbicides have potential of controlling both grass and
broadleaf weeds. However, HOE-1170 rate may need to be increased to overcome
antagonism from some broadleaf control herbicides. Toe concilitlionsg ©f Chese
experiments were positive for wheat growth. Wild oat responds to environment
similarly as wheat which may account for the excellent wild oat control and lack
of antagonism of HOE-1170 from broadleaf herbicides. Those same environmental
conditions are stressful to foxtail, which may account for the large antagonism of
foxtail control from broadleaf control herbicides observed.
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Table 1. Wild oat and wild mustard control with HOE-1170, Fargo, ND. (Nalewaja,
Roach, and Davidson) .

6/28 7/21 8/12

Treatment? Rate Wht Wica Wimu Wht Wioa Yield

oz/A % bu/A
HOE-1170 1.7 1 88 0 0 82 35
HOE-1170+Thif&Trib 1.7+0.2&0.1 il 98 99 0 95 45
HOE-1170+Brox&MCPA 1.7+4&4 3 93 99 0 92 41
HOE-1170+Bromoxynil 1.7+4 2 97 .87 0 93 50
HOE-1170+MCPA-ioe 1.7+6 2 96 99 0 96 48
HOE-1170+F8426+MCPAioce 0.13+0.13+4 0 95 99 0 95 48
Fenx&SMCPA+MCPA+Brox 1.3&26&6+4 2 92 99 0 89 40
HOE-1170+Flur+Thif&Trib 1.7+2+0.1&0.04 2 98 99 0 94 45
HOE-1170+Clpy&MCPA+Flur 1.7+1.43&8.01+2 1 98 99 0 96 48
HOE-1170+Flur+2,4-Dioce 1.7+1.5+6 2 95 99 1 96 49
Immb+Brox&MCPA+Scoil 6+4&4+0.18G 3 81 99 0 84 32
Tral+TF8035+Brox&MCPA 2.88+0.5%+4&4 3 91 99 0 94 43
Untreated 0 0 0 0 0 0 5
C. Vo % 140 5 8 721 8 16
LSD 5% NS 7 10 NS 10 9
# OF REPS 4 4 4 4 4 4

aTFB035=surfactant, Zeneca, Wilmington, DE. ; Scoil=adjuvant, AGSCO, Grand Forks,
ND; Commercial formulation of Fenx&MCPA&2 ,4-D=Tiller at 9.3 oz ai/A; Brox&MCPA
=Bronate at 8 oz ai/A; Thif & Trib=Harmony at 0.14- or 0.3-oz ai/A; Clpy&MCPA
=Curtail M at 9.44 oz ai/A.

Table 2. Foxtail and broadleaf weed control with HOE-1170, Fargo, ND.
(Nalewaja, Roach, and Davidson) .

June 8
Treatment? Rate Wht Fota® Wibw Rrpw Wimu
oz/A %
HOE-1170 0.8 0 98 0 0 0
HOE-1170 1 0 96 0 0 0
HOE-1170+Clpy&MCPA 0.8+1.44&8.06 3 98 83 89 99
HOE-1170+Clpy&MCPA 1+1.44&8.06 0 98 47 84 99
HOE-1170+Trib+MCPA-ioce 0.8+0.125+4 2 55 62 68 68
HOE-1170+Trib+MCPA-jioce 1+0.125+4 3 81 95 95 99
HOE-1170+Dica-Na+MCPA-jioce 0.8+1+4 3 80 62 84 99
HOE-1170+Dica-Na+MCPA-ioce 1+1+4 1 94 58 95 98
HOE-1170+MCPA-ioe 0.8+4 3 89 42 87 99
HOE-1170+MCPA-ioe 1+4 2 91 47 73 99
HOE-1170+Trib+Dica-Na+MCPA-ioce 0.8+0.125+1+4 5 78 75 97 99
HOE-1170+Trib+Dica-Na+MCPA-ioce 1+0.125+1+4 3 79 87 99 99
Fenx&MCPA&2 ,4-D+Dica-Na 0.76&3.51&1.13+4+1 4 91 23 77 99
HOE-1170+Dica-dga+MCPA-ioe 1+1.6+6.3 0 93 17 93 66
Tral+TF8035+Brox&MCPA 2.9+.5%+4¢&4 4 95 99 99 99
Untreated 0 0 0 0 0 0
C.V. % 120 8 40 14 18
LSD 5% NS 11 35 16 24
# OF REPS 3 3 3 3 3

aTF8436=surfactant, Zeneca, Wilmington, DE; Commercial formulation of Fenx&MCPAS&
2,4-D=Tiller at 5.4 oz ai/A; Brox&MCPA=Bronate at 8 oz ai/A: Clpy&MCPA= clopyralid
acid&MCPAioe=Curtail M at 9.5 oz ai/A.

bFota=green and yellow foxtail.
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Wild oat and foxtail control with clodinafop, Fargo, ND. Nalewaja, John
D., Ronald F. Roach, and Janet D. Davidson. The experiment was established at
two sites to determine wild oat and foxtail control in wheat. All treatments
were applied with a bicycle-wheel-type plot sprayer delivering 8.5 gpa at 35 psi
through 8001 flat fan nozzles to a e widearear the e ngzhiNe I OMIoy 3 0 EE

PLlots, The experiment was a randomized complete block design with three and
four replicates per treatment. Information for the. various experiments is as
follows:
Experiment Wild oat Foxtail
Wheat variety *Oxen’ ‘Oxen’
Seeding date Apr 23 Apr 27
Treatment date May 21 May 27
crop stage (leaf) 1L 55 Ee) 4! 4 to 6
temperature (F) 73 65
Harvest date Aug 12 -

Wheat was tolerant to clodinafop, HOE-1170, and tralkoxydim when applied
2lone or in combination with various herbicides for broadleaf weed control

(alole A) . The inclusion of broadleaf control herbicides, bromoxynil or
dicamba, tended to or reduced wild oat control from clodinafop. However,
clodinafop gave greater than 90% wild oat control when mixed with the broadleaf
herbicides, except some antagonism was observed from
thifensulfuronstribenuron+dicamba. The greatest wild oat control was from
clodinafop alone and with fluroxypyr which were equally effective as HOE-1170
alone. Tralkoxydim alone or with bromxynil&MCPA were equally as effective in
controlling wild oat, but were or tended to be less effective than clodinafop or
HOE-1170 alone. Wild oat infestation was dense at >300 planEsyiyids el ol

herbicide treatments at the rates used gave more than adequate wild ocat control.
Wheat yield generally reflected the level of wild oat control and was highest
with clodinafop alone, clodinafop+thifensulfuron&tribenuron, and
clodinafopt+tfluroxypyr.

Clodinafop for foxtail control was at a higher rate and HOE-1170 at a
lower rate than in the wild ocat control experiment (Table 2) Yellow foxtail
control exceeded 95% and was similar from these herbicides and tralkoxydim when
applied without a broadleaf contreliherbilcides Thifensulfuron&tribenuron alone
or with dicamba were highly antagonistic to clodinafop and HOE-1170 control of
yellow foxtail. Dicamba only tended to antagonize yellow foxtail control by
clodinafop. Foxtail infestations were dense, but the wheat was highly
competitive and the foxtail probably would not have greatly reduced yield.
Wheat was not harvested because of a severe head blight infection. | Head bikight
appeared to differ with herbicide treatment, which probably was due to delayed
flowering from some herbicide treatments that increased or decreased
susceptibility to head blight depending upon moisture conditions for disease
infections at flowering.

Environmental conditions for both experiments were wet with excellent
plant growth at herbicide application and throughout the season. Clodinafop was
most effective for control of both wild oat and yellow foxtail when applied
alone or with fluroxypyr. Thifensul furon&tribenuron was most antagonistic to
clodinafop for yellow foxtail, but dicamba at the rates used was most
antagonistic for wild oat control (Tables 1 and 2). Thifensul furon&tribenuron
antagonized HOE-1170 similarly to clodinafop. Bromoxymil&MCPA reduced or only
tended to reduce efficacy of tralkoxydim or clodinafop. The wild oat and
foxtail control were excellent with the prevailing conditions, but antagonism
from the broadleaf control herbicides might be greater with less favorable
environmental conditions.
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Table 1. Wild oat and wild mustard control with clodinafop, Fargo. ND. (Nalewaja,
Roach, Davidson) .

June 8 July 20 8/12
Treatment? Rate Wht Wioca Wimu Wht Wioa
Yield
oz/A % bu/A
Clodinafop+Score 0.8+0.8% 0 95 0 1 98 36
Clodinafop+Brox&MCPA+Score 8+4&4+0.8% 0 91 99 0 92 29
Clodinafop+Dicamba+Score 0.8+1.5+0.8% 2 92 85 3 92 29
Clod+Thif&Trib+Score 8+0.15&0.08+0.8% 1 93 99 0 98 36
Clod+Thif&Trib+Dica+Score 0.8+0.15&0.08+1+0.8% 2 81 99 0 93 22
Clodinafop+Fluroxypyr+Score 8+2+0.8% 1 95 99 1 99 36
HOE-1170 1553 3 97 0 2 97 31
HOE-1170+Thif&Trib 1.3+0.15&0.08 5 97 99 3 93 33
Tralkoxydim+TFB8035 2.9+0.5% 1 88 25 2 91 27
Tralkoxydim+Brox&MCPA+TF8035 2.9+4&4+0.5% 1 86 0 1 90 25
C.V. % 250 6 11 240 3 24
LSD 5% NS 7 9 NS 4 10
# OF REPS 4 4 4 4 4 4

®Score petroleum 0il, Novartis, Greensboro, NC; TF8035, surfactant, Zeneca,
Wilmington, DE; Commercial formulation Thif&Trib=Harmony Extra at 0.23 oz ai/a;
Brox&MCPA, Bronate

at B8 oz ai/A.

Table 2. Foxtail and broadleaf weed control with clodinafop, Fargo, ND.
(Nalewaja, Roach, and Davidson) .
June 5 July 31

Treatment? Rate Wht Fota® Wibu Rrpw Wimu Wht Yeft
Wibu

oz/A %
Clodinafop+Score 1+1% 1 99 0 0 0 0 98 0
Clodinafop+Brox&MCPA 1+4&4+1% 0 99 99 99 99 0 96 93
Clodinafop+Dica-Na+Score 1+1.5+1% 3 98 80 99 86 3 90 90
Clodinafop+Thif&Trib+Score 1+0.15&0.08+1% 2 89 98 99 99 1 5505
Clodinafop+MCPA-ioce+Score 1+4+1 0 98 27 60 98 2 94 30
Clodinafop+Flur+2,4—Dioe+Score 1+1.5+4+1% 1 97 98 98 99 0 896 97
Clod+Thif&Trib+Dica-Na+Score 1+0.15£0.08+1+1% 2 91 99 99 99 2 54 98
HOE-1170 0.8 0 99 (0] 0 0 0 97 0
HOE-1170+Thif&Trib 0.8+0.1580.08 2 93 99 99 99 0 73 93
Tralkoxydim+TF8035 2.9+0.5% 0 99 (0] 0 0 0 99 (0]
Tral+Brox&MCPA+TF8035 9+4&4+0.5% 6 99 99 99 99 3 93 93
C.V. % 124 2 18 S 7 197 14 15
LSD 5% 3 3 18 10 7 NS ILE) = hllS
# OF REPS 3 3 3 3 3 3 3 3

® Score, petroleum oil, Novartis, Greensboro, NC; TF8035,surfactant, Zeneca,
Wilmington, DE; Commercial formulation Thif&Trib, Harmony Extra at 0.23 oz ai/A;
Brox&MCPA, Bronate at 8 oz ai/A.

"Fota=green and yellow foxtail.
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Foxtail Control with Imazamethabenz, 1998. (Nalewaja) Oxen hard red spring
wheat was seeded May 27. Treatments were applied to 4- to 6-leaf wheat, 1-
to 4-inch foxtail, 2- to 6-leaf wild mustard, and 2- to 4-leaf redroot
pigweed and wild buckwheat on June 30 with 75F, 60% RH, clear sky and 5- to
10-mph wind. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi to a 7 ft wide area the length of 10 by 30 ft
plots. The experiment was a randomized complete block design with 3

replicates.

7/29
Treatment Rate Yeft
oz/A %
TImazamethabenz+Diclofop+Act90+PO 5+9+.25%+.12G 60
Imazamethabenz+Diclofop+Act90+PO 5+12+.25%+.12G 63
Imazamethabenz+Tiller+Act90 5+4.62+.25% 99
Imazamethabenz+Tiller+ActS0 5+6.16+.25% 99
Imazamethabenz+Tral+TF8036 542.11+.5% 33
Imazamethabenz+Tral+TF8036 5+2.88+.5% ' 10
Imazamethabenz+HOE1170+ACct90 5+0.644+.25% 99
Imazamethabenz+HOE1170+Act90 5+0.78+.25% 98
Imazamethabenz+HOE1170+Act90 3+0.4+.25% 99
Imazamethabenz+Act90 3+.25% 8
Imazamethabenz+Act90 5+.25% 5
Imazamethabenz+Act90 7.5+.25% 7
Diclofop+PO 12+.12G 93
Tiller 7.4 98
Tral+TF8036 2.88+0.5% 74
HOE1170 0.64 99
HOE1170 0.78 98
Untreated 0 0
CoVo 3 14
LSD 5% 15
# OF REPS B
*Treatments 5 and 6 were not fully dissolved.
Summary
Foxtail and wheat were highly stressed from excess water prior to
treatment. All treatment containing fenoxaprop (Tiller and HOE1170)
controlled yellow foxtail. Imazamethabenz antagonized yellow foxtail control
from diclofop and tralkoxydim. Fenoxaprop formulation in mixture with
imazamethabenz would provide foxtail control. Wild oat was not present in
the experiment so any benefit from these mixtures on wild oat control was not
determined. It is believed that imazamethabenz is most effective with warm

and fenoxaprop with cool conditions so such mixtures potentially could
increase efficacy over various environments.
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Clodinafop with adjuvants for foxtail control in wheat. (Nalewaja) ‘Oxen’

hard red spring wheat was seeded on April 27.
£ Gllcai whcek, d= to deinckh iEEsRicaaLll ,

4-leaf redroot pigweed,

sky, and 5- to 10-mph wind.
type plot sprayer delivering 8.
O & 7 it wiels earea whe length

randomized complete block design with four replicates.

Treatments were applied to 4-
2- to 6-leaf wild mustard, and 2- to
and wild buckwheat on June 30 with 75F, 60% RH, clear
Treatments were applied with a bicycle wheel
9 cpa at J5 pei through 8001 flat fan nozzles

ot 10 by 30 £t plots.

The experiment was a

Treatment Rate Foxtail
oz/A $
Clodinafop+Score LRI 99
Clodinafop+Score 0.5+1% 85
Clodinafop+ND4 0, 54%1% 88
Clodinafop+ND72 (0, Spdl &5 87
Clodinafop+Scoil 06 54 LG 95
Clodinafop+React 0.5+0.18G 95
Untreated 0 0
CoWVe S 5
SD 5% 7
# OF REPS 4

Foxtail consisted

equally as effective as Score with clodinafop,

or React.

Summary

of mainly yellow foxtail.
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HOE-1170 for Foxtail Control, Fargo 1998. (Nalewaja) ‘Oxen’ hard red spring wheat
was seeded April 27. Treatments were applied to 4- to 6-leaf wheat amel fomtall, 3=
leaf redroot pigweed, 2- to 5-leaf wild buckwheat, and 1.57 kochia on May 27 with
65F, 40% RH, partly cloudy sky, and 5- to 10-mph wind. Treatments were applied with
a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan
coEgles e le 7 fe whes ared e lepcea o LE ey 30 ft plots. The experiment was a
randomized complete block design with three replicates.

> June 8
Treatment Rate Wht Fota Wibu Rrpw Wimu
oz/A %
BOE=1170 OF%3 0 98 0 0 0
HOE-1170 i 0 96 0 0 0
HOE-1170+Clpy&MCPA 0:845:9:3 3 98 83 89 99
HOE-1170+Clpy&MCPA 149.5 0 98 47 g4 99
HOE-1170+Trib+MCPA-ioe 0 @ar0) o L2574 2 55 62 68 68
HOE-1170+Trib+MCPA-ioce 1+0.125+4 3 81 95 95 99
HOE-1170+Dica-Na+MCPA-ioe 0.8+1+4 3 80 62 g4 99
HOE-1170+Dica-Na+MCPA-ioe 1+1+4 1 94 58 95 98
HOE-1170+MCPA-ioce 0.8+4 8 89 42 87 99
HOE-1170+MCPA-ioe 1+4 2 91 47 73 99
HOE-1170+Trib+Dica-Na+MCPA-ioe 0 B0 L2 5FLard 5 78 75 97 89
HOE-1170+Trib+Dica-Na+MCPA-ioe 1+0.125+1+4 2 79 87 989 89
Tiller+Dica-Na S At 4 91 23 77 g8
HOE-1170+Dica-dga+MCPA-ioce 1+1+4 0 93 17 98 66
Tral+TF8035+Brox&MCPA 2.9+0.5%+8 4 95 99 99 99
Untreated 0 0 0 0 0 0
CaVeo % 120 8 40 14 18
S0 5% NS 13 35 16 24
# OF REPS 3 3 3 3 3
Summary

Foxtail infestations were dense. Foxtail consisted of both green and yellow
species. Moisture and growing conditions at herbicide application were excellent for
wheat growth, which was highly competitive with the foxtail. Pre-harvest evaluations
of foxtail control were not taken because of wheat lodging and an absence of visible
foxtail in or above the wheat, regardless of treatment. Wheat in the foxtail

experiment was not harvested because of head blight and lodging.

All broadleaf control herbicides, when tank mixed with HOE-1170, zreduced or
tended to reduce foxtail (mixture of green and yellow species) control, except HOm
clopyralid&MCPA (Table 2). The antagonism of HOE-1170 for foxtail conitreliErem
tribenuron+MCPA, dicamba+MCPA, tribenuron+MCPA, dicamba+MCPA, and tribenuront
dicamba+MCPA generally was reduced but not overcome by increasing the rate of HOE-
1170 Ffrem 0.8 teo 1 oz/A. However, the increased rate of HOE-1170 il mEE INCEEESE
foxtail control when with tribenuron+MCPA+dicamba. HOE-1170 was equally as effective
for foxtail control when with dicamba sodium (Na) or diglycolamine (dga) both plus
MCPA (isooctyl ester, ioe). In this experiment, even though foxtail control differed
among treatments, foxtail did not visibly compete with the wheat. The growing
conditions were cool which favored wheat over foxtail.

Results indicate that mixtures of HOE-1170 with certain broadleaf control
herbicides have potential of controlling both grass and broadleaf weeds. However,
HOE-1170 rate may need to be increased to overcome antagonism from some broadleaf
control herbicides. Environmental conditions are stressful to foxtail, which may
account for the large antagonism of foxtail control from broadleaf control herbicides
observed.
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HOE1170 plus adjuvants for foxtail control in wheat, Fargo. (Nalewaja)
‘Oxen’ hard red spring wheat was seeded May 27. Treatments were applied to
d= te Goleaf waeet, o e dednch green and yellow foxtail, 2- to 6-leaf wild
mustard, and 2- to 4-leaf redroot pigweed and wild buckwheat on June 30 with
75 F, 60% RH, clear sky, and 5- to 10 -mph wind. Treatments were applied
with a bicycle—wheel—type plot sprayer delivering 8.5 gpa at 35 psi through
8001 flat fan nozzles to a 7 ft wide area the length of 10 by 30 ft plots.
The experiment was a randomized complete block design with four replicates.

Treatment Rate Yeft
oz/A %
HOE1170 0.8 99
HOE1170+Scoil 0.8+0.18G 98
HOE1170+ND4 0.8+1% 98
HOE1170+ND4 0.8+1% 99
HOE1170+Tergitol-7 8+0.25% 99
HOE1170+28N 0.8+2% 96
HOEINWIOFROI(Cllean Cicep) O8E0 256 98
HOE1170+ND72 0. 8+0, 1% 99
HOE1170+SilwetL77 0.8+0.25% 99
HOE11704Li105 0.8+.5% 99
Untreated 0 0
CoVo % 2
LSD 5% 2
# OF Reps 4
Summary
Hoell70 gave excellent control of foxtail (mainly yellow foxtail in the
experiment) so the influence of adjuvant on efficacy was undeterminable. the

wheat and foxtail plants were highly stressed from excessive moisture prior
to treatment.
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Quinclorac for Foxtail Control in Wheat (2-3LF), Fargo 1998. (Nalewaja)
‘Oxen' hard red spring wheat was seeded Rpril 27. Treatments were applied to
A= %o Golear wheat, 2= to 4d=lesi gEeen amel yelilew fepxtaill, J= € 5-leaf wild
mustard, 1- to 4-leaf wild buckwheat, 0.5- to l-inch kochia, and cotyledon-
to 3-leaf redroot pigweed on May 26 with 80F, 39% RH, and 5- to 10-mph wind.
Treatments were applied with a bicycle-wheel-type-plot sprayer delivering 8.5
gpa at 35 psi through 8001 flat fan nozzles to a 7 ft wide area the illen gt
10 by 30 &t PLOES The experiment was a randomized complete block design
waeln 8 replll catEs o

June 8
Treatment?® Rate Wht Fota Wibw Rrpw Wimu
oz/A $
Quin+Scoil (FgoH20) 27 o LBE 0 76 0 50 0
Quin+Scoil+Cacl2 2+.18G+1.1 2 94 0 58 0
Quin+ND4 (FgoH20) 2+1% 0 72 0 52 0
Quin+ND4+Cacl2 251 %1 o 1L 0 71 0 38 0
Quin+ND4+Cacl2+AMS 24ls+1 . 1+1003 0 45 0 35 0
Quin+ND72 (FgoH20) 2+1% 3 73 7 48 0
Quin+ND72+CaclZ2 24+1%4+1 1. 0 43 0 43 0
Quin+ND72+SBC 2+1%+2 3 78 7 52 0
Quin+ND72+Cacl2+AMS 2+1%+1.1+11.3 0 82 0 52 0
Quin+ND72?% (FgoH20) 2+1% 0 S5 0 93 0
Quin+ND72%+Cacl?2 2+1%+1.1 il 86 0 42 0
Quin+ND72%+Cacl2+AMS 2L Sl S LRI 5 S) 0 13 0 36 0
Quin+Act90 (FgoH20) 23 0 295 ik 65 0 43 0
Quin+Act90+Cacl2 2+4.25% 1.1 0 49 0 32 0
Quin+React+Cacl2 27 o LBGFL, 1L 4 38 0 18 0
Untreated 0 0 0 0 0 0
CoVo I 211 11 473 34 0
LED 9% NS 12 NS 28 NS
# OF REPS 3 S 3 3 3
2Fgo=Fargo water and CaCl,=1 g/L, CaCl, water=1l%, SBC=sodium bicarbonate
1.8g/L, and AMS=1%
Summary

Experiment represents a dense foxtail infestation of > 100 plants/yd2
and favorable growing conditions. Late season rating were not taken because
of lodging and vigorous wheat growth that suppressed foxtail. Conditions
were wet before and after treatment. Scoil was highly effective when the
spray carrier contained CaCl,. However, CaCl, reduced efficacy of quinchlorac
for foxtail when applied with ND72, but ammonium sulfate overcame the CaCl,
antagonism. CaCl, was not antagonistic when with ND4, but the inclusion of
ammonium sulfate was antagonistic. These results indicate that CaCl,

antagonized ND72 but not ND4. The main difference between ND4 and ND72 is in
surfactant, thus, surfactant characteristic is more important to efficacy
than any calcium-quinchlorac complexes. ND72 was more effective than ND72a,
except they were similar when with CaCl, and BMS. These results indicate that
many factors are involved in adjuvant efficacy with quinchlorac.
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Quinclorac for foxtail control in wheat, Fargo Nw-22. (Nalewaja) ‘Oxen’
hard red spring wheat was seeded May 27. Treatments were applied to 4- to 6-
leaf wheat, 1- to 4-inch green and yellow foxtail, 2- to 6-leaf wild mustard,
and 2- to 4-leaf redroot pigweed and wild buckwheat on June 30 with 75 F, 60%
REl, eclear sky, amd 5- %o 10 mph wind. Treatments were applied with g
bicycle—wheel—type plot sprayer delivering 8.5 gpa at 35 psi through 8001
Elaie fem nozzles te & 7 & wide area the leneith ©f 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.

July 29

Treatment Rate Yeft

oz/A s
Quinclorac+Scoil(FgoH20) 2900 LEE 84
Quinclorac+Scoil+Cacl? 2+.18G+1.1 75
Quinclorac+ND4(FgoH20) 21155 73
Quinclorac+ND4+Cacl?2 2+1%+1.1 71
Quinclorac+ND4+Cacl2+AMS 2+1%+1.1+11.3 66
Quinclorac+ND72(FgoH20) 2+1% 61
Quinclorac+ND72+Cacl?2 2+1%+1.1 43
Quinclorac+ND72+SBC 2+1%+2 7l
Quinclorac+ND72+Cac12+AMS 2+1%+1.1+11.3 58
Quinclorac+ND72a(FgoH20) 2+1% 65
Quinclorac+ND72a+Cacl2 2+1%+1.1 6l
Quinclorac+ND72a+Cacl2+AMS 2+1%+1.1+11.3 58
Quinclorac+Act90(FgoH20) 2+.25% 56
Quinclorac+Act90+Cacl?2 250 25511 1l 49
Quinclorac+React+Cacl? 2+.18G+1.1 78
Untreated 0 0
C.V. & 19
LS 5% 16
# OF REPS 4

Fgo=Fargo water and CaCl=1g/L, CaCl2 water=1%, SBC=sodium bicarbonate at
1.8g9/L, and AMS+1%

Summary
Plants were severely stressed from excessive moisture priler  ©eE
CEECEIENENt . Seoll anel Reaet wwere the most effective adjuvants with Quinclorac
for yellow foxtail control. Contrary to the previous experiment ND4 tended
to be more effective than ND72. However, the salt interaction of reduced
efficacy from AMS with ND4 and CaCl, withND72 are similar to in the other
experiment. The generally greater efficacy of ND72a than ND72 is also

similar to the other experiment (Quinclorac for Foxtail Control in Wheat (2-
31f), Fargo 1998).
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Foxtail and broadleaf control with quinclorac. (Nalewaja) ‘Oxen’ hard red
spring wheat was seeded April 23. Treatments were spolicel te 95 te S-legul FWIEEE,
2- to 5-leaf green and yellow foxtail, 2- to 4-leaf wild buckwheat, gnel 2= te 5=
leaf wild mustard on May 26 with 75 F, 50% RH, sunny sky, .and O-mph wind.
Treatments were applied with a bicycle-wheel-type plot sprayer delivering 8.5 gpa
at 35 psi through 8001 flat fan nozzles to a 7 ft wide area the length of 10 by 30
e plets, The experiment was a randomized complete block design with four
Zepllcatess

Jun 5 Aug 4
Treatment Rate Wht Fota Wimu Wibu Wht Yeft
oz/A %
Quinclorac+Quad 7 2+1% 0 60 5 16 18 69
Quinclorac+ND72 2+1% il 83 19 5 0 57
Quinclorac+Scoil 2+.18G 2 93 5 28 1 76
Quinclorac+Dica-dga+Quad 7 2rdl o S L% 26 68 62 9l 0 74
Quinclorac+Dica-dga+ND72 2+3+1% 1L 73 66 97 0 61
Quinclorac+Dica—dga+Scoil 2+3+.18G 17 80 60 96 1 85
Quinclorac+BAS635+Quad 7 2k & 2SS 1 66 99 96 1 19
Quinclorac+BAS635+ND72 2+.2+1% i 80 99 95 0 29
Quinclorac+BAS635+Scoil Db 2 o LB i 67 99 92 0 49
Quinclorac+Dica—dga+BAS635+Quad 7 242+.2+1% 2 94 99 96 0 76
Quinclorac+Dica-dga+BAS635+ND72 D2 o B L5 7 58 99 85 0 36
Quinclorac+Dica—dga+BAS635+Scoil 2+2+1+.18G 13 85 99 90 1 60
BAS635+Quad 7 0.2+1% 0 11 99 93 0 46
BAS635+Dica-dga+ND4 © o 24215 8 40 919 97 0 28
Untreated 0 0 0 0 0 0 0
C.Veo % 94 ik 18 13 605 43
LSD 5% 9 10 17 13 NS 3
# OF REPS 4 4 4 4 4 4
Summary

The August 4 evaluations were variable because of lodging of the wheat in
parts of the experiment. Discussion will be limited to the June 5 evaluation.
Quinclorac control of foxtail was greatest when applied with Scoil, except when
the treatment also contained BAS 635. Quinclorac applied with BAS 635 gave the
greetest  rondtenll ContEel with ND72 adjuvant. However Quad 7 adjuvant was most
effective when quinclorac was with dicamba. Quinclorac did not control wild

buckwheat except when in combination with dicamba or BAS 635.
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Foxtail control in wheat, Fargo 1998. (Nalewaja) ‘Oxen’ hard red sSpring wheat
was seeded April 23. Treatments were applied to 4- to 5-leaf Wacat, Jd= to 5=
leaf foxtail, 2-leaf redroot pigweed, 1- to 4-leaf wild buckwheat, and 1 inch
kochia on May 27 with 65 By 55% REl, hazy Sk, emel 5= e 10 mph wind.
Treatments were applied with a bicycle-wheel-type plot sprayer delivering 8.5
gpa at 35 psi through 8001 flat fan nozzles to an area the length of 10 by 30

e plots. The experiment was a randomized complete block design with four
replicates.
June 8 July 16
Treatment Rate Wht Fota Wibw Rrpw Wimu Wht Yeft Wibu
oz/A %
MON37500+Bay MKH6562+ND72 O, 1. 1418 4 94 83 99 99 2 91 95
MON37500+Bay MKH6562+X-77 0.1+.1+.25% 4 92 83 96 99 0 O 90
Bay MKH6562+HOE1170 OFNIEEN 0 94 27 97 99 0 98 40
Bay MKH6562+HOE11704+ND72 0.1+.4+1% 0 96 82 98 99 0 95 95
Bay MKH6562+Clod+Score 0.1+.4+1% 0 88 52, 99 99 0 90 77
Bay MKH6562+Clod+ND72 OFIEERACEINS 0 87 71 99 99 2 93 95
MON37500+HOE1170+ND72 O L, 41 1 84 75 99 99 0 87 83
MON37500+ND72 0.2+1% 3 88 82 98 99 0 93 92
Bay MKH6562+ND72 0.1+1% 4 98 12 99 9% 0 99 93
Bay MKH6562+ND72 0. 2415 6 97 96 99 99 2 96 92
CoVo % 96 4 28 2 0 321 i/ 20
LSD 5% 4 7 35 NS NS NS 10 28
# OF REPS 8 3 3 3 3 3 3 3
Summary

MON 37500 and Bay MKH6562 completely controlled redroot pigweed and wild
mustard, regardless of rate or herbicide combination. Wild buckwheat control
eéxceeded 90% only when Bay MHK6562 was at 0.2 0z/A or Bay MHK6562 + MON 3500,
both when with ND72. Green and yellow foxtail control was excellent with Bay

MHK6562 alone, or in mixture with MON 37500 or HOE1170, but not in mixture with
clodinafop. HOE1170 applied with MON 37500 did not increase foxtail control
beyond that of MON 37500 alone. Clodinafop tended to be antagonistic to Bay
MKH6562 .
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Kochia Resistance Management Study. (Nandula) ‘Oxen ' hard red spring
wheat was seeded April 23. Treatments were applied to 4- to 4.5-leaf
wheat, 1= T 1L.5=dineh kechilel, cnel d=fte S-LeceuE wild mustard on May 27 with
72 F, 57% RH, clear sky, and 15 mph wind. Treatments were applied with a
shielded bicycle-wheel-type plot sprayer delivering 8.5 gpa at 35 psi
through 8001 flat fan nozzles to a 7 ft wide area the length of 10 by 30 ft

PLOES The experiment was a randomized complete block design with four
replicates.

Jun 13 Jul 24
Treatment Rate Kochia Kochia

oz/A %
2, 4-Dioce 8 59 75
2, 4=DileE 12 61 83
Dicamba-dga 2 69 86
Dicamba-SGF 2 55 89
Dicamba-dga+MCPA 2+6 49 97
Dicamba-SGF+ND4 23 1L% 71 94
Fluroypyr 2 71 o7
Fluroxypyr 4 78 97
Fluroxypyr+ND4 2+1% 78 96
Brox&MCPA 8 97 99
Tribenuron (Express)+Act90 0.240.25% 85 95
BAS635+Act 90 0.22+0.25% 51 64
Quinclorac+Quad 7 06 271155 0 0
F8426+Act90 02650 25% 86 97
Untreated 0 0 0
CoVo B 13 5
LSD 5% 12 6
& OF REPS 4 4
Summary

Although injury to wheat was not evaluated, visual observation indicated
that the dicamba treatments injured wheat up to 20% 4 wk after treatment.
discussion of results is based on the July 24 evaluation only. Reduced
control of kochia from 2,4-D indicates possible presence of resistant
kochia plants. Dicamba-SGF was slightly more efficient than the dga salt
in controlling kochia. Kochia control was increased by addition of MCPA to
icsnibes  Ouinelerse wes totellly iaeiiecelye il controlling kochia. BAS
635 gave inadequate control of kochia. Fluroxypyr, tribenuron,
bromoxynil+MCPA, and F8426 (carfentrazone) provided 95% or more control of
kochia.
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Resistant wild oat study. Ada MN, 1998. (Nandula) ‘Russ’ hard red SPEIRG
wheat was seeded April 24. Treatments were applied to 4-leaf wheat and 3- to
4.5-1leaf wild oat on May 21 with 67 F, 50% RH sunny sky, and 7-to 10-mph
wind. Treatments were applied with a bicycle~wheel—type plot sprayer
cellilveiing §.5 cpe ac 95 s scheough i s0 0 Fllai S e o e s e & 7 it wele
area the length of 10 by 30 ft plots. The experiment was a randomized
complete block design with four replicates. :

Jhota, Al Jul 22
Treatment Rate Wioa Wioa
oz/A %

Tralkoxydim (Achieve)+TF8035+AMS? 2.9+.5%+24 248 54
Clodinafop (Discover) +Score? 0 Gkl . 05 50 65
HOE1170 (Puma) 137 80 95
Bay MKH6562+ND72 0.2+1.0% 59 97
Difp (Hoelon) +PO 3240, 126 3 71
Difp (Hoelon) +PO 1601126 25 55
Dife (Avenge) 16 75 81
V-10029+Kinetic 0.33+0.125% Sk 0
Immb (Assert)+Act 90 6.0+0.25% 15 50
Untreated 0 0 0
Ca Vo 5% 26 17
ILSD 5% 15 14
# OF REPS 4 4

“Treatment was not fully dissolved causing obstruction of nozzles.
PTreatment sprayed without pressure.

Summary
None of the treatments seemed to injure wheat by the July 22 evaluation (data
not shown). Due to cool temperatures at and after application, treatments

did not influence wild oat control by June 11 evaluation. Discussion of
results is limited to the July 22 evaluation. Poor wild oat control with
tralkoxydim and clodinafop was, in part, due to improper application. V
10029 was totally ineffective in controlling wild oat. Inadequate control
with diclofop and imazamethabenz was probably due to resistance. HOE 1170
and BAY MKH 6562 gave more than 90% control. Cool temperatures at and after
treatment could have resulted in inadequate wild oat control from
difenzoquat. Wild oat seed collected from the diclofop-, imazamethabenz-,
difenzoguat-treated, and untreated plots is being tested in the greenhouse
for resistance.
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Small grain variety response to trifluralin, Prosper ND 1998. Peel, Michael. Released and experimental
varieties of hard spring wheat, durum, and barley were evaluated for their response to spring-applied, PPI
trifluralin granules. Treflan granules were applied, at 0.4 and 0.8 1b/A, and incorporated on April 24, a
second incorporation was made on April 29. The trial, planted on April 30, was a split plot design, with
treatments as the whole plot and varieties the sub plot. At the time of treflan application soil temperature
was 52 F, wind was ~10 mph, and soil moisture was adequate for small grain stand establishment. At the 5
leaf stage Puma was applied across the entire trial to control annual grasses in the untreated plots.

Visual injury and plant stand were determined at the 1.5 to 2.0 leaf stage, head number was
determined at the soft dough stage. Visual rating was on a scale of 0 to 10, 0=no injury, and 10-complete
stand loss. Heading date, height and yield were also measured.

Soil temperature six days after planting fell to 51 F, 14 days later it was above 60 F where remained
the rest of the season. Ten days following planting 1.14 inches of rain accumulated and five days later an
additional 2.81 for a total of 3.95 within the first 15 days. Crop emergence had not occurred before the first
rain. .

Overall significant visual injury and stand reduction occurred at both levels of treatment for all
crops, while lower head number and yield reduction occurred only for wheat and durum (Table 1). Overall
stand reductions of 50 and 31% for wheat and durum resulted in no yield reduction at 0.4 1b/A, the
recommended rate. Stand reductions of 90 and 73% in wheat and durum at the 0.8 Ib/A were correlated
with 33 and 12 % lower head numbers in these crops respectively. Furthermore, at the 0.8 1b/A treatment
wheat and durum yields were reduced 20 and 6% respectively. Reduced stands and head number was
observed in barley but did not result in a yield reduction. Favorable conditions during most of the growing
season allowed component compensation to reduce the impact of trifuralin ijury on yield. Under adverse
environmental stress component compensation would likely be less and these low stands would result
greater yield loss.

All durum and barley varieties showed visual injury and had lower stands at the 0.8 Ib/A level and
most at the 0.4 Ib/A level (Table 2). Only one durum variety had fewer heads at the 0.8 Ib/A. Neither level
of treatment resulted in significantly lower yield of any barley or durum variety. Significant injury at both
levels of treatment for the three traits, stand, head number and visual injury, was observed for most wheat
varieties (Table 3). Of the 16 wheat varieties yield was significantly reduced in seven varieties, 2375,
Gunner, Hamer, Lars, Butte86, Kulm and ND695.

Table 1. Mean response of HRSW, durum and barley to trifluralin at 0.4 & 0.8 Ib ai/A, Prosper ND 1998.

Treatment Heading Date Height Stand Head Number Injury Yield
Ib ai/A June 1 (cm) Plants/ft? Heads/ft? 0-10 (bw/A)
Hard Red Spring Wheat:
Trtmnt means 0 29 84 21 33 0.0 45.4
0.4 29 87 10 30 2.9 46.6
0.8 29 87 2 ) 8.1 36.2
Treatment LSD (0.05) 3.1 2.1 3.1 0.4 3.9
R square .87 .94 .67 .97 69
Durum
Trtmnt means 0 31 94 14.2 26 0.0 38.8
0.4 31 95 9.8 24 2.7 40.8
0.8 31 95 3.7 23 6.5 36.5
Treatment LSD (0.05) 3.7 1.0 27 1.1 4.8
R square 2 .81 .89 .49 .96 .59
Barley:
Trtmnt means 0 27 80 17 23 0.0 45.1
0.4 27 81 12 29 2.5 46.8
0.8 27 79 5 34 6.1 453
Treatment LSD (0.05) 1.6 2% 4.7 0.9 NS
R square .85 S .89 .95 .68 .61
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Table 2. Durum and barley variety response to PPI trifluralin at 0.4

and 0.8 Ib ai/A, Prosper ND 1998,

Variety Treatment  Heading Date Height Stand Head Number  Injury Yield
(Ib a/A) (June 1) (cm) (plants/ft?) (Heads/ft?) (0-10) (bu/A)
Durum
Ben 0 31 94 15 26 0.0 39.2
04 31 97 9 26 3.0 413
0.8 31 98 19 6.5 393
Munich 0 30 85 16 26 0.0 40.3
0.4 30 86 11 28 2.3 413
0.8 30 84 4 25 6.0 332
Renville 0 30 101 14 27 0.0 36.6
04 30 102 12 25 2.3 38.4
0.8 30 104 4 23 6.3 40.5
D87240 0 3] 100 12 22 0.0 38.5
04 31 100 9 20 2.8 38.9
0.8 31 97 5 24 6.3 33.8
D89135 0 32 90 15 27 0.0 355
04 32 91 9 28 33 36.8
0.8 32 90 3 19 7.8 319
D901313 0 31 93 13 28 0.0 42.7
0.4 31 95 10 29 2.5 49.1
0.8 31 95 4 26 6.5 40.2
Entry LSD (Q.OS) 73 3.9 8.9 1.5 8.9
Barley
Robust 0 28 80 19 26 0.0 42.2
0.4 28 84 15 29 2.3 51.0
0.8 28 80 7 34 5.5 47.6
Excel 0 28 80 16 19 0.0 41.7
0.4 28 78 14 31 2.0 51.8
0.8 28 77 5 37 6.5 44.1
Stander 0 27 80 17 21 0.0 49.8
0.4 27 78 10 29 3.0 422
0.8 27 76 4 33 7.0 41.6
Foster 0 26 77 15 26 0.0 472
04 26 83 12 29 2.5 42.6
0.8 26 82 5 31 6.0 47.6
MNBrite 0 27 83 21 24 0.0 44 .4
0.4 27 83 13 26 2.5 46.2
0.8 27 78 6 37 5.3 45.6
Entry LSD (0.05) 6.1 4.9 10.7 1.5 NS
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Table 3. HRSW variety response to PPI trifluralin at 0.4 and 0.8 Ib ai/A, Prosper ND 1998.

Variety Treatment  Heading Date Height Stand Head Number Injury Yield
1b a/A From June 1 (cm) Plants/ft* Heads/ft? 0-10 (bw/A)
2375 0 28 30 21 29 0.0 51.8
0.4 28 81 10 27 3.0 53.0
0.8 28 80 3 19 8.5 394
AC_Barrie 0 30 88 28 32 0.0 40.8
0.4 30 91 12 30 2.8 48.0
0.8 30 89 4 023 S 373
AC Cora 0 30 90 21 31 0.0 38.8
04 30 96 11 26 2.8 41.0
0.8 30 98 3 20 7.5 35.9
Gunner 0 30 88 20 34 0.0 40.3
04 30 90 iy ) 30 3.0 45.8
0.8 30 89 2 23 8.8 28.5
Hamer 0 29 81 18 33 0.0 48.2
0.4 29 81 9 34 3.5 49.7
0.8 29 80 2 21 8.5 32.8
Lars 0 31 76 19 40 0.0 48.1
0.4 31 74 10 34 33 48.8
0.8 31 71 2 16 8.5 31.8
Butte86 0 29 81 20 37 0.0 42.8
0.4 29 85 9 30 2.5 49.4
0.8 29 86 3 22 8.0 34.5
Kulm 0 26 85 21 32 0.0 52.1
0.4 26 92 10 30 33 49.0
0.8 26 92 2 18 8.8 35.2
Keene 0 28 89 22 33 0.0 45.5
0.4 28 96 13 30 33 45.5
0.8 28 96 3 23 7.8 38.2
Oxen 0 29 75 19 36 0.0 48.0
04 29 77 11 32 2.0 48.0
0.8 29 79 7 24 7.8 42.2
Russ 0 29 80 19 38 0.0 453
04 29 83 9 28 385 44 8
0.8 29 82 2 22 83 36.1
Trenton 0 29 91 25 30 0.0 45.6
0.4 29 95 11 29 3.0 45.5
0.8 29 98 7 20 8.3 37.0
Verde 0 30 81 21 34 0.0 48.2
04 30 81 11 37 2.5 47.6
0.8 30 81 2 24 7.8 39.3
Argent 0 29 83 17 30 0.0 37.8
0.4 29 88 11 28 3.0 39.9
0.8 29 87 2 25 8.0 354
ND_694 0 29 89 23 32 0.0 46.7
0.4 29 94 11 32 2.5 477
0.8 29 96 3 2 7.8 39.1
ND_695 0 29 83 19 30 0.0 46.4
04 29 86 11 28 2.8 42.4
0.8 29 83 2 24 8.5 36.3

Entry LSD (0.05) 50 28 4.5 9.8 14 9.9




Response of durum and spring wheat cultivars to Avenge, Prosper ND, 1998.

Peel, Michael D. Richard K. Zollinger. Released and experimental varieties of hard red
spring wheat and durum were evaluated for their response to Avenge and Avenge plus
Assert. The trial, planted on April 30, was a split plot design. Herbicide treatment was
the whole plot and varieties sub plots. All plots were rated for visual injury (a rating of O
to 100 where 0 = no injury), percent stunted plants and head number. Heading date,
height and yield were also recorded.

Treatments were applied on May 26 when the crop was in the 4 to 5 leaf stage.
Treatments included avenge 4 pt/A, avenge 6 pt/A and avenge 2 pt/A + assert 0.75
pt/A. Average wind speed was 7 mph, and air temp was 75° F. The ten days following
the treatment were typified by daily high temperatures of 60° to 80° F and daily low
temperatures of 37° to 54° F. Four days following the treatment 1.22 inches of rain fall
were received. Favorable growing conditions prior to the treatment resulted in plant
stands of 1.1 million plants/A or greater. At the time the treatments were applied all
varieties were healthy. b iy

Five to seven days following the treatment visible injury to some varieties was easily
detected. Injury was typified by stunted plants and leaf burn, most injured varieties
produced new leaf tissue, severely stunted varieties did not recover.

On average all treatments resulted in significant injury which included stunted plants,
lower head number and lower yield of hard red spring wheat (Table 1). The average
yield reduction of all wheat varieties was 15% at 4 pt/A avenge, 25% at 6 pt/A avenge
and 10% at 2 pt/A avenge plus 0.75 pt/A assert. Durum was similarly impacted
although the only significant yield reduction was 39% at 6 pt/A avenge (Table 2).

On an individual variety basis 13 of the 25 wheat varieties showed significant yield
reductions (Table 1). In 1997 many of the same wheat varieties were tested in the
same manner at the same location, but injury was virtually non-existent, indicating injury
from avenge or avenge plus assert is dependent on environmental conditions. Based
on visual injury, stunted plants and yield reduction, severely injured wheat varieties
include 2375, Hamer, Trenton, Verde, Argent, Ingot, Gunner, and Grandin. The
greatest yield reduction was 63% (Verde).

Of the six durum varieties tested injury to Renville, Munich, Belzer and Mountrail

resulted in reduced yield compared with checks (Table 2). Injury was the greatest on
Belzer, stunting made it easy distinguish from the other varieties in the trial.
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Table 1. Response of hard red spring wheat to Avenge and Avenge plus Assert,

Prosper, ND 1998.

, Heading Visual injury Stunted Head Yield
Variety Trimnt Date Height 1998 1997 Plants Number 1998 1997
(June 1) (cm) (0-100) (0-100) (%) (heads/ft?) (bu/A) (bu/A)
Keene 1 29 90 0 0 0 36 47.9 40.5
2 30 93 17 0 7 33 54.4 34.7
3 31 87 15 0 30 30 46.2 48.8
4 30 90 9 0 8 37 47.3 41.5
Russ 1 28 80 0 0 0 31 46.1 31.3
2 29 82 20 0 135 32 421 35.0
3 33 80 28 0 57 30 38.0 39.0
4 29 81 12 10 27 34 47.6 371
Oxen 1 28 76 0 0 0 36 54.9 33.6
2 28 75 10 0 8 40 49.2 36.2
3 28 76 8 3 7 35 46.8 39.7
4 29 74 5 <) 5 38 49.4 40.9
2375 1 27 80 0 0 0 33 44.8 35.4
2 30 78 32 0 65 29 46.0 41.9
3 29 73 23 0 28 23 34.1 41.9
4 30 77 15 0 20 31 54.2 43.6
Marshall 1 32 80 0 0 0 39 48.5 28.8
2 31 77 18 10 7 37 41.2 30.5
3 32 78 20 3 2 40 40.0 34.0
4 31 79 7 13 3 40 38.6 32.5
Forge 1 25 82 0 0 0 41 58.2 37.7
2 26 81 9 0 3 38 54.7 38.3
3 28 82 15 0 5 40 42.4 46.9
4 25 78 5 7 3 37 442 33.6
Sharp 1 27 83 0 - 0 37 52.8 -
2 28 82 14 - 10 33 47.6 -
3 29 77 12 - 9 26 41.4 -
4 28 78 7 - 15 39 50.0 -
Sharpshooter 1 27 81 0 0 0 33 46.9 45.8
2 27 80 15 7 7 36 37.8 42.8
3 29 79 17 0 25 34 37.7 43.5
4 29 79 5 0 8 34 38.0 35.3
Kulm 1 26 88 0 0 0 36 55.5 427
2 28 88 9 0 12 29 45.0 42.4
3 28 89 15 3 13 37 52.9 44.0
4 28 86 7 3 15 31 54.7 38.3
Hamer 1 29 80 0 0 0 37 55.9 34.9
2 30 78 19 0 17 36 43.5 353
3 30 7S 22 13 18 30 33.9 33.0
4 31 77 14 10 13 40 50.3 37.1
Lars 1 29 74 0 0 0 46 45.2 36.8
2 30 72 15 3 18 42 47.3 29.4
3 32 73 23 0 10 39 42.0 30.9
4 30 74 9 10 2 38 44 1 39.5
Trenton 1 28 91 0 0 0 31 47.1 40.8
2 32 94 28 0 67 31 37.9 46.0
3 36 92 37 0 96 22 28.8 45.8
4 36 94 20 7 87 32 46.6 42.0
Verde 1 29 79 0 0 (0 42 56.2 42.0
2 37 77 37 10 66 28 30.6 34.9
3 42 72 50 7 98 18 20.8 39.2
4 36 77 30 18 85 31 37.2 30.3
Argent 1 28 82 0 0 0 30 47.7 33.6
2 32 85 22 3 58 25 36.0 33.6
3 34 83 28 0 68 20 31.1 36.9
4 30 86 17 2 5 50 34 43.6 31.5
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Table 1. Continued.

: Heading Visual injury Stunted Head Yield
Variety Trimnt Date Height 1998 1997 Plants Number 1998 1997
(June 1) (cm) (0-10) (0-10) (%) (heads/ft?) (bu/A) (bu/A)
ND694 1 27 88 0 0 0 34 59.6 42.0
2 29 88 19 0 42 33 458 40.5
3 29 88 22 0 33 27 38.3 43.8
4 28 91 11 0 18 38 54.4 40.6
ND695 1 28 81 0 0 0 30 51.1 324
2 36 74 31 0 66 22 24.0 37.5
3 40 76 45 0 96 9 19.7 394
4 38 79 27 7 87 28 30.1 36.6
Ingot 1 24 85 0 0 0 33 58.8 38.2
2 25 85 11 0 27 27 54.5 38.8
3 26 86 13 3} 30 33 47 1 43.1
4 26 88 12 0 12 34 51.2 354
MNS93413 1 31 79 (0] 0 0 39 51.3 30.5
2 32 79 20 7 10 30 51.0 324
3 32 78 23 0 8 34 44 1 39.2
4 31 80 10 3 7 32 51.7 27.1
MN92043 1 31 78 0 0 0 34 44.5 36.5
2 31 81 27 13 15 33 33.8 347
3 32 75 37 0 22 21 29.8 35.7
4 32 82 13 10 9 30 40.0 38.8
Gunner 1 30 82 0 0 0 38 48.1 32.0
2 36 88 42 20 68 39 38.2 32.0
3 40 77 60 0 96 28 25.1 346
4 35 84 30 20 80 37 36.3 315
Bacup 1 25 84 0 -- 0 31 48.9 -
2 27 82 14 - 10 37 43.5 -
3 27 77 18 - 22 27 33.1 -
4 27 79 7 - 10 31 46.8 -
Grandin 1 28 80 0 -- 0 35 47.9 -
2 31 83 27 - 53 31 38.6 -
3 30 82 23 - 67 19 277 -
4 30 84 14 - 37 23 327 -
AC Majestic 1 30 84 0 - 0 39 45.3 -
2 32 83 8 - 13 39 40.2 -
3 32 82 10 - 8 41 42.0 -
4 30 86 4 - 7 38 41.3 -
AC Barrie 1 30 86 0 - 0 34 38.2 -
2 31 83 13 - 8 37 38.2 -
3 30 83 7 - 3 31 45.1 -
4 31 84 7 - 7 32 43.9 -
HJ98 1 29 81 0 - 0 35 46.7 -
2 31 77 15 - 18 35 441 -
3 31 76 19 - 17 36 41.1 -
4 29 75 8 -- 12 37 50.1 -
Entry LSD (0.05) 4 6 15 9 29 10 11.2 9.0
Trtmnt means 1 28 82 0 0 0 36 39.3 37.3
2 30 82 20 3.3 28 33 335 37.2
3 32 82 24 1.5 35 29 29.3 39.4
4 30 80 12 5.8 25 34 354 36.3
Treatment LSD (0.05) 2 4 12 = 21 6 6.6 it
R square 0.86 0.85 0.90 - 0.86 0.71 0.72 -

1 Treatments: 1=unteated check; 2=avenge 4 pt/A; 3=avenge 6 PUA; 4=avenge 2 pt/A + assert 0.75 pt/A.
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Table 2. Response of durum cultivars to avenge and avenge plus assert, Prosper, ND 1998.

Heading Visual Stunted Head
Variety Trtmnt!' Date ‘Height Injury Plants Number Yield
(June 1) (cm) (0-100) (%) (heads/ft?)  (bu/A)
Ben 1 30 94 0 0 29 36.5
2 31 93 8 117 27 42.5
3 32 90 8 13 24 301
4 31 93 3 4 25 38.1
Renville 1 30 97 0 0 29 38.7
2 31 98 13 25 22 32.6
3 31 97 18 28 23 26.1
4 31 97 5 9 24 35.0
Munich 1 29 81 0 0 3 35.8
2 29 82 8 7 29 30.7
3 29 81 7 8 28 18.6
4 30 80 £ 6 31 35.3
Belzer 1 31 94 0 0 27 40.0
2 42 76 20 69 13 22.6
8 43 74 30 96 7 10.8
4 40 85 13 87 16 20.7
Maier 1 30 87 0 0 24 31.2
2. 31 87 25 18 22 30.4
3 31 87 5 3 21 24.6
4 31 88 3 6 3l 276
Mountrail 1 31 91 0 0 28 32.4
2 33 88 22 58 21 28.5
3 33 89 274 2 16 20.1
4 31 95 10 10 31 35.0
Entry LSD (0.05) 3 7 18 52 10 101
1 30 91 0 0 29 28.2
2 33 87 17 32 22 24.6
3 33 86 15 37 20 17.1
Trtmnt means 1 32 87 6 20 26 251
Treatment LSD (0.05) 2 4 15 32 6 7.4
R square 0.86 0.85 0.82 0.92 0.78 0.77

1 Treatments: 1=unteated check; 2=avenge 4 pt/A; 3=avenge 6 pt/A; 4=avenge 2 pt/A + assert 0.75 pt/A.
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Weed Response to Harmony Extra Rates and Adjuvants, Carrington, 1998. (Harbour, Gehlhar,
and Nalewaja).

‘Verde' hard red spring wheat was planted on May 5 at 1.2 million PLS on last year's camelina
ground. Activator 90 (Act90) and ND72 adjuvants were added to spray treatments at 0.25%
(V/v). Treatments were applied to 5.5 leaf wheat, 3- to 6-inch wild mustard, 2- to 4-inch
volunteer camelina, 1- to 6-inch common lambsquarters and 6- to 8-inch kochia on June 12 at
3:15 pm with 72F, 52% RH, partly cloudy sky, and 10- to 20-mph wind. Treatments were
applied using a bicycle-wheel-plot sprayer delivering 8.5 gpa at 40 psi through 8001 flat fan
nozzles to a 6.67 ft wide area of 10- by 30-ft plots. The experiment was a randomized
complete block design with four replicates.

6-29 8-6 8-14

Treatment Adjuvant Rate  Wheat Wimu Cmial Colg KOCZ Colg KOCZ Yield

ozailA % inj % control bu/A
Thif&Trib Act90 0.2 2 98 94 86 68 94 62 35
Thif&Trib ND72 0.2 0 94 93 91 68 93 65 31
Thif&Trib Act90 0.1 0 96 96 88 73 90 74 36
Thif&Trib ND72 0.1 0 94 94 89 76 76 59 33
Thif&Trib Act90 0.05 0 88 97 78 56 68 69 37
Thif&Trib ND72 0.05 0 92 96 86 50 82 97 35
Thif&Trib Act90 0.025 0 83 92 78 66 84 62 34
Thif&Trib ND72 0.025 0 89 97 88 62 76 55 34
Thif&Trib+2,4-De - 0.2+4 3 95 97 93 81 95 77 34
Thif&Trib+dica - 0.2+2 1 97 97 90 89 97 89 24
Untreated 0 0 0 0 0 0 0 27
LSD (0.05) NS 8 U 9 20 14 31 5

" Volunteer camelina

Herbicide treatments did not injure wheat to contribute to yield reduction when evaluated 17
DAT. All treatments except Thif&Trib at 0.025 oz plus Activator 90 provided greater than 85%
wild mustard control. All treatments controlled volunteer camelina at greater than 90%.
Herbicide treatments significantly increased weed control compared to the untreated check.
Thif&Trib plus 2,4-De and Thif&Trib plus dicamba provided excellent common lambsquarters
control and good kochia control. Thif&Trib-sprayed kochia were slightly stunted compared to
the untreated check and likely due to unconfirmed ALS resistance. 2,4-De or dicamba
tankmixed with Thif&Trib generally improved kochia control, and demonstrated the need for
tankmixing herbicides to better manage ALS-herbicide resistant weeds. At 55 DAT, common
lambsquarters control generally decreased as Thif&Trib rates decreased. Kochia control was
erratic, ranging from poor to good with any Thif&Trib rate plus adjuvant, and likely due to
herbicide resistance. Thif&Trib plus dicamba tended to provide the greatest kochia control. Al
Thif&Trib plus adjuvant treated-wheat yields were similar, and greater than the untreated
check (27 bu/A) or Thif&Trib plus dicamba (24 bu/A). Poor Thif&Trib plus dicamba-treated
wheat yields were partially attributed to the very late application stage (5.5 leaf) compared to
the recommended 4-leaf stage.
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Broadleaf weed control in wheat, Carrington, 1998. (Harbour and Gehlhar) ‘Verde’ wheat was
planted on May 5 at 1.2 million PLS on last year's camelina ground. Treatments were applied
to 5.5-leaf wheat, 6- to 8-inch kochia, 1- to 6-inch common lambsquaters, 2- to 4-inch
volunteer camelina, and 3- to 6-inch wild mustard on June 12 with 72 F, 46% RH, partly cloudy
sky, and 10- to 18-mph wind. Treatments were applied with a bicycle-wheel-type plot sprayer
delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles to a 7 ft wide area the length of 10-
by 30-ft plots. The experiment was a randomized complete block design with four replicates.

6-29 8-6 8-14

Treatment Rate Wht Cmia’ Wimu KOCZ Colq KOCZ Colg Yield

oz ai/A % inj % % bu/A
Starane 1.5 0 92 95 86 61 96 21 36
Starane 4 0 97 97 85 85 95 38 34
Starane + 2,4-D amine 15+6 0 98 98 93 95 97 g7 36
Bronate 12 0 96 97 63 87 63 90 32
2,4-D amine 6 0 96 95 74 86 19 g6 37
MCPA amine 6 0.5 98 98 65 88 22 96 36
Harmony Extra 0.23 0 94 97 73 81 36 48 36
Express 0.13 0 94 95 66 66 63 21 35
Distinct 103 0 95 94 46 53] 13 40 17
Clarity 1.4 0 95 93 55 62 75 94 18
BAS 635 0.41 0 95 94 58 64 69 53 34
Untreated 0 0 0 0 0 0 0 30
LSD (0.05) NS 6 4 25 22 27 26 4

TCmla = Volunteer camelina

Wheat was not injured by herbicides when evaluated at 17 DAT. All treatments provided
greater than 90% control of volunteer camelina and wild mustard. Starane + 2,4-D amine
controlled kochia better than Bronate, MCPA amine, Express, Distinct, Clarity, and BAS 635 at
17 DAT. Common lambsquaters was controlled better by Starane + 2,4-D amine than by the
low rate of Starane, Express, Distinct, Clarity, and BAS 635 at 17 DAT. At 55 DAT, Starane, at
either rate, and Starane + 2,4-D amine provided >05% kochia control, and Starane + 2,4-D
amine, Bronate, 2,4-D amine, MCPA amine, and Clarity gave >90% control of common
lambsquarters. Poor kochia control by ALS herbicides may be partially due to unconfirmed
ALS-herbicide resistant plants. Wheat yields were greater when treated with 2,4-D amine than
Starane (4 0z/A), Bronate, Distinct, Clarity, BAS 635, and the untreated check. The untreated
check yielded more than Distinct- or Clarity-treated wheat, and was likely due to later-
developed wheat injury from the late application (5.5- to 6-leaf) and poor weed control.
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Green foxtail control with clodinafop in HRSW. (Brian Jenks, Minot) Clodinafop was evaluated for green foxtail
control compared to other products. Amidon hard red spring wheat was seeded May 5. Seedbed preparation was
conventional with 6-inch row spacing and wheat seeded at 1 million pls/A. All treatments were applied with a CO,
pressurized bicycle sprayer traveling 3 mph with 8001 flat fan nozzles delivering 10 gpa at 40 psi. Plot dimensions
were 10 feet by 30 feet. The treatments were arranged in a RCBD and replicated three times. Wheat was harvested
with a small plot combine on August 13.

Clodinafop and fenoxaprop provided good to excellent green foxtail control. Some antagonism was observed (10%
lower weed control) in the 3-way mix of clodinafop, thifensulfuron + tribenuron, and dicamba. Little or no
antagonism was observed when clodinafop was tankmixed with dicamba alone, thifensulfuron + tribenuron alone,
or bromoxynil + MCPA ester alone. Tralkoxydim was inadvertently mixed and applied at one-half the normal use
rate.

Application date June 6
Application timing POST
Temperature (°F)

Air 56

Soil 56
Relative humidity (%) 43
Wheat stage 4 to 5-leaf

Green foxtail
Common lambsquarters

1-2" tall / 125 per sq ft
<1"tall/ 2 persq ft

Table. Green foxtail control with clodinafop in HRSW.

July 3 August 7 Aug 13

Treatment Rate Grft Colg Grft Colg Yield

1D S S e Y e s % CONtrol-—-es---nuemmmv- bu/A
untreated 0 0 0 0 23
clodinafop + Score® 0.063 + 1% 95 0 97 0 25
clodinafop + bromoxynil-MCPA ester + Score® 0.063 + 0.5 + 1% 88 100 92 100 30
clodinafop + dicamba + Score 0.063 +0.094 + 1% 95 100 94 100 32
clodinafop + thifensulfuron-tribenuron + Score® 0.063 +0.014 + 1% 90 100 94 100 31
clodinafop + thifensul furon-tribenuron + dicamba + Score 0.063 + 0.014 + 0.063 + 1% 86 100 83 100 31
fenoxaprop 0.05 92 0 92 0 30
fenoxaprop + thifensulfuron-tribenuron 0.05+0.014 96 100 95 100 31
tralkoxydim + Supercharge? 0.09 +0.5% 85 0 73 0 26
tralkoxydim + bromoxynil-MCPA ester + Supercharge® 0.09+0.5+0.5% 72 100 63 100 33
CV 13 0 13 0 10
LSD (0.05) 17 0 17 0 5

* Score = spray additive by Novartis

* bromoxynil-MCPA ester applied as commercial premix
* thifensulfuron-tribenuron applied as commercial premix
¢ tralkoxydim inadvertently mixed at % rate

¢ Supercharge = spray additive by Zeneca
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Wild oat control with clodinafop in HRSW. (Brian Jenks, Minot) Clodinafop was evaluated for wild oat control
compared to other products. Amidon hard red spring wheat was seeded April 23. Seedbed preparation was
conventional with 6-inch row spacing and wheat seeded at 1 million pls/A. All treatments were applied with a CO,

pressurized bicycle sprayer traveling 3 mph with 8001 flat fan nozzles delivering 10 gpa at 40 psi. Plot dimensions
were 10 feet by 30 feet. The treatments were arranged in a RCBD and replicated three times. Wheat was harvested

with a small plot combine on August 10.

Soil conditions were very dry from mid-April through mid-June. We received only one inch of rainfall from
planting to the first herbicide application and one additional inch through the first month after the herbicide
application. Clodinafop alone or in combination with thifensulfuron-tribenuron provided good to excellent wild oat
control. Wild oat control was reduced 10-20% when clodinafop was tankmixed with dicamba in a two-way or
three-way mix. Wild oat control with clodinafop alone was 10-20% better than fenoxaprop or tralkoxydim applied
alone.

Application date May 19
Application timing POST
Temperature (°F)
Air 69
Soil 70
Relative humidity (%) 29
Soil moisture dry
Wheat stage 4-leaf
Wild oat 3-leaf / 19 persq ft
Common lambsquarters <1"tall / 2 persqft

Table. Wild Oat control with clodinafop in HRSW.

June 9 July 24 Aug 10

Treatment Name Rate Wioa  Colg __ Wioa  Colqg__ Yield

T e S o i % Control-------------- bu/A
untreated 0 0 0 0 19
clodinafop + Score* 0.05 +0.8% 87 0 89 0 28
clodinafop + dicamba + Score 0.05 +0.094 + 0.8% 82 91 66 99 26
clodinafop + thifensulfuron-tribenuron + Score® 0.05 -+0.014 +0.8% 88 91 93 97 34
clodinafop + thifensulfuron-tribenuron + dicamba + Score  0.05 +0.014 +0.063 + 0.8% 78 98 78 99 26
fenoxaprop 0.08 73 0 77 0 24
fenoxaprop + thifensulfuron-tribenuron 0.08 +0.014 73 98 70 100 22
tralkoxydim + Supercharge® 0.18 +0.5% 70 0 55 0 17
tralkoxydim + bromoxynil-MCPA ester + Supercharge’ 0.18 +0.5+0.5% 75 93 66 93 20
(0)% 9 10 10 5 2
LSD (0.05) 11 8 16 6 9

* Score = spray additive by Novartis

> thifensul furon-tribenuron applied as commercial premix
© Supercharge = spray additive by Zeneca

4 bromoxynil-MCPA ester applied as commercial premix
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Tralkoxydim tank mix compatibility and efficacy. (Brian Jenks, Minot) Tralkoxydim was evaluated for wild oat
control compared to other products. Amidon hard red spring wheat was seeded April 23. Seedbed preparation was

Soil conditions were very dry from mid-April through mid-June. We received only one inch of rainfall from

planting to the first herbicide application and one additional inch through the first month after the herbicide
application. Wild oat control with tralkoxydim was better (20-30%) when tankmixed with certain broadleaf

herbicides compared to tralkoxydim applied alone. Severe antagonism was observed when tralkoxydim was

tankmixed with prosulfuron. Weed contro] was generally as good or better when AMS was included in the tankmix.

Application date May 19
Temperature (°F)

Air 71

Soil 68
Soil moisture dry
Relative humidity (%) 25
Wheat stage 3-leaf

Wild oat size / density
Common lambsquarters size / density

Table. Tralkoxydim tank mix compatibility and efficacy

3-leaf / 17 per sq ft
<1"tall /20 per sq fi

June 9 July 24 Augll
Treatment Rate Wioa Colg Wioa Colg Yield
o o . o A T e e i ¥ % Control------------ bu/A
tralkoxydim + TF8035° 0.18+0.5% 63 0 53 0 16
tralkoxydim + TF8035 + AMS 0.18+0.5%+ 1.5 75 0 60 0 18
tralkoxydim + TF8035 + bromoxynil-MCPA ester® 0.18 +0.5% + 0.75 85 95 83 100 30
tralkoxydim + TF8035 + bromoxynil-MCPA ester + AMS  0.18+0.5%+0.75 + 1.5 85 95 91 97 35
tralkoxydim + TF8035 + fluroxypyr + 2,4-D ester 0.18 +0.5%+0.167 + 0.5 87 95 88 99 32
tralkoxydim + TF8035 + fluroxypyr + 2,4-D ester + AMS 0.18+0.5%+0.167+05+1.5 85 95 82 100 26
tralkoxydim + TF8035 + 2,4-D ester 0.18+0.5%+0.5 83 95 68 100 18
tralkoxydim + TF8035 + 2,4-D ester + AMS 0.18+0.5%+05+1.5 88 94 88 99 34
tralkoxydim + TF8035 + clopyralid-MCPA ester® 0.18 +0.5% + 0.346 85 94 84 100 29
tralkoxydim + TF8035 + clopyralid-MCPA ester + AMS 0.18+0.5%+0.346 + 15 90 93 80 99 25
tralkoxydim + TF8035 + prosulfuron 0.18+0.5%+ 0.018 77 82 50 100 22
tralkoxydim + TF8035 + prosulfuron + AMS 0.18+0.5%+0.018 + 1.5 48 1l 38 90 15
tralkoxydim + TF8035 + MCPA ester 0.18+0.5% + 0.5 87 93 7Y 99 2%
tralkoxydim + TF8035 + MCPA ester + AMS 0.18+0.5%+ 025+ 1.5 89 85 75 100 24
Untreated 0 0 0 0 11
()% 13 8 18 5 89
LSD (0.05) 16 10 26 8 13

* TF8035 = Spray additive by Zeneca
" bromoxynil-MCPA ester applied as commercial premix
¢ clopyralid-MCPA ester applied as commercial premix
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Evaluation of fluroxypyr and other broadleaf herbicides for ALS-resistant kochia control in HRSW. (Brian Jenks
and Kent McKay, Minot). A series of herbicide combinations were evaluated for broadleaf weed control, but with
particular emphasis on possible low populations of ALS-resistant kochia. Amidon hard red spring wheat was
seeded May 5 in Minot, ND. Seedbed preparation was conventional with 6-inch row spacing and wheat seeded at 1
million pls/A. All treatments were applied with a CO, pressurized bicycle sprayer traveling 3 mph with 8001 flat
fan nozzles delivering 10 gpa at 40 psi. Plot dimensions were 10 feet by 30 feet. The treatments were arranged in a
RCBD and replicated three times. Weeds present included kochia, Russian thistle, common lambsquarters, and
prostrate pigweed. Wheat was harvested with a small plot combine on August 24.

The 1X or 2X rate of tribenuron did not control kochia more than 78%. Visual evaluations of treated kochia plants
indicate that the field has about 20% ALS-resistant kochia present. When we combined tribenuron with bromoxynil
+ MCPA ester, fluroxypyr, or 2,4-D + dicamba, kochia control was greater than 90%. Tribenuron did provide good
control of the other weeds present. Kochia control was excellent with any treatment that included fluroxypyr or
bromoxynil + MCPA ester. Unfortunately, fluroxypyr by itself at 0.5 pt/A or 0.67 pt/A controlled only kochia and
did not control the other broadleaf weeds. Whereas, bromoxynil + MCPA ester provided good control of all weeds
present. Combinations that included propanil or thifensulfuron + tribenuron did not control kochia unless
bromoxynil was present in the mixture. General broadleaf control with 2,4-D ester was better than with MCPA
ester.

Application date June 12
Air / Soil Temperature (°F) 72 /62
Relative humidity (%) 41
Wheat stage 5-leaf
Weed size / density
Kochia 5" /32 per sq ft
Russian thistle 2" / 3 persq ft
Common lambsquarters 2" / 3 persq ft
Prostrate pigweed 2" / 3 persq ft
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Table. Evaluation of fluroxypyr and other broadleaf herbicides for ALS-resistant kochia control in HRSW.

July 3 August 10 Aug 24
Treatment Rate Kocz Ruth  Colg  Prpw Kocz Ruth  Colg Prpw Yield
1b/A % Control bu/A
untreated 0 0 0 0 0 0 0 0 37
tribenuron + NIS 0.0078 +0.25% 80 100 99 85 78 100 100 92 38
tribenuron + NIS 0.016 +0.25% 77 100 100 87 73 100 100 96 41
tribenuron + 0.0078 + 92 99 99 90 95 100 100 98 44
2,4-D ester + 0.25 + i
dicamba + 0.125 +
NIS 0.125%
tribenuron + 0.0078 + 93 97 99 92 92 100 100 95 42
bromoxynil-MCPA ester* + 0.375 +
NIS 0.25%
bromoxynil-MCPA ester 0.5 96 98 98 92 97 100 100 95 33
fluroxypyr + 0.083 + 99 98 100 91 100 98 100 97 44
bromoxynil-MCPA ester 0.375
fluroxypyr 0.0625 93 20 20 17 98 33 23 30 39
fluroxypyr 0.083 95 37 23 17 99 35 23 33 42
fluroxypyr + 0.083 + 94 84 92 90 100 99 100 92 42
2,4-D ester 0.25
fluroxypyr + 0.083 + 94 58 60 50 96 82 91 85 38
MCPA ester 0.25
tribenuron + 0.0078 + 96 95 97 87 98 98 100 95 42
fluroxypyr + 0.083 +
2,4-D ester + 0.25 +
NIS 0.25%
fluroxypyr + 0.083 + 92 84 90 82 97 96 96 94 42
dicamba + 0.063 +
2,4-D ester + 0.25+
NIS 0.25%
tribenuron + 0.0078 + 97 98 99 91 99 100 100 97 42
fluroxypyr + 0.0625 +
2,4-D ester + 0.25 +
NIS 0.25%
fluroxypyr + 0.0625 + 90 86 93 83 100 100 100 96 39
dicamba + 0.063 +
2,4-D ester + 0.25 +
NIS 0.25%
propanil + 1.4+ 28 17 72 71 41 52 100 77 31
MCPA ester + 025+
coc 1%
propanil + 14+ 96 96 100 93 95 97 100 96 35
MCPA ester + 025+
COocC + 1% +
bromoxynil 0.187
propanil + 14+ 65 96 98 95 59 98 100 100 25
thifensulfuron-tribenuron® + 0.011 + '
NIS 0.25%
dicamba 0.125 82 75 72 73 92 100 100 92 40
()% 6 16 23 23 7 16 13 13 16
LSD (0.05) 8 20 30 28 9 23 18 20 10

* bromoxynil-MCPA ester was applied as a commercial premix
® thifensulfuron-tribenuron was applied as a commercial premix
COC = Class 17% Concentrate by Cenex

NIS = Class Preference by Cenex
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Foxtail control with Achieve herbicide in wheat, Carrington 1908.
(Endres, Harbour, and Zwinger) The experiment was conducted to
evaluate weed control and wheat response with Achievetherbicide:
Irrigated 'Grandin' HRS wheat was planted in 6-inch rows aichie
rate of 1.25 million PLS/A on May 7. Treatments were applied
Sume b k. 60T, 65% K&, clegie sky, and 15-mph wind to 4.5= te
5 5-leaf wheat sne 3,97 €O 5-leaf green and yellow foxtail.
Treatments were applied to a 6.67 ft wide area the length of 10
oy 251 EE jglleoies weLE hooded bicycle-wheel-type plot sprayer

sl dmaring 10,4 gall/z =it 40 psi through 8001 flat Fam NOZZILES -
Wheat was machine harvested on August 17. Bronate was applied at
0. 75 lo/ce on JubE & iEene broadleaf weed control to treatments
previously treated with Achieve without a broadleaf herbicide
tank mixture. The experiment was a randomized complete block
design with four replications.

Foxtail Wheat
control Injury Greadm | Test
Treatment® Rate G2 _T/28 6/12 7/28 yield weight
e/ Be === ===l e e oA | o /lou
Achieve + TF8035 0.18 79 72 9 0 28.2 53, 1
Achieve + TE8035 0.18
+ AS 80 79 8 0 2715 53.6
Achieve + TF8035 0,18
+ Bronate & 0,79 88 76 9 0 30.6 54.1
Achieve + TF8035 0.18
+ Bronate + AS = 0,715 91 81 26 0 3056 55,4
Achieve + TF8035 0.18
+ Starane + 0.125
+ 2,4-De L 0.3 63 79 3 0 28.0 54 .0
Achieve + TF8035 0.18
+ Starane & 0125
+ 2,4-De + AS L 05 72 94 12 0 30.0 54 .8
Achieve + TF8035 0,18
+ 2,4-De + 0.5 69 76 4 0 287 54 1
Achieve + TF8035 0.18
+ 2,4-De + AS + 0.5 69 93 12 0 28.5 54, 4
Achieve + TF8035 0.18
& Culmicall W + 0.35 56 74 1 0 31,8 55,
Achieve + TE8035 )5 ALt
& Curgadl M 2= AS +£10,38 7l 92 8 0 32.5 56,0
Untreated 0 0 0 0 29 . 3 54 4
LSD (0,05) 9 1@ 4 NS NS i b
CVo % 9 10 39 = 8 1

aTF8035 applied at 0.5% Vv/v. AS=Ammonium sulfate applied as
Bronc (Wilbur-Ellis)at 1.5 1lb ai/A.
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Foxtail density was pEmeledilyy yellow Eoxitedl,  Howiesl control
ranged from 72 to 94% with all Achieve treatments when visually
evaluated near wheat maturity. Bronate tank-mixed with Achieve
did not antagonize foxtail control. However, Starane + 2,4=be,
2,4-De, and Curtail M tank mixtures generally reduced early-
Season foxtail control. The addition of ammonium sulfate
generally improved foxtail control with Achieve Eanksmix tluEes of
Starane + 2,4-De, 2,4-De, and Curtail M. Wheat injury, including
stand and biomass TECCCLon, ramgeel firom . ite 262 when evaluated
12 days after herbicide clgolication. The greatesi Lo e, el
with Achieve + TF8035 + Bronate + AS. Injury was not detected
near crop maturity. No differences in grain yield were detected
among treatments.
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Small grain cultivar response to trifluralin, Carrington 1998.
(Endres and Zwinger) The trial was conducted to evaluate response
of recently-released hard red spring (HRS) wheat, durum, and
bacley culdtilveics Ee sion Lng=gieplice, P e ielmrallin crramtlles

The trial was established on a conventionally-tilled Heimdal-
Emrick loam soil with 3.4% organic matter sl Pl OE 6.3, Blotc
sloe was 5,25 by 16 ft. Lrerleh granules were applied at 0.4 and
0.8 1b/A on April 28 with a Gandy air-flow applicator with 69 F,
23% RH, 65% sunny sky, and 9 mph wind. Granules were
incorporated on April 28 and May 6 with a Melroe cultil=harcow SeE
o Ealll aE 3= e A-lbcl cEpith st e Socee, ©F 5= te G mplg The
small grain was planted in 7-inch rows at the rate of 1.2 million
PLS/A and a depth of 1.5 inches on May 13. Bronste at 1| pE/A 5
puma at 0.67 pt/A were applied across Chie el en June B Efor
grass and broadleaf weed control. Visual evaluation of plant
injury and plant counts were taken on May 26 with the crop in the
1L.Be o 2-lesr stage. leeel cEpsiioy Wels measured on July 23 and
plant height on August 7. The trial was machine harvested on
August 11. The experiment was a randomized complete block design
with a split-plot arrangement and four replicates per treatment.

Across trifluralin rates, Butte 86 and Verde HRS wheat had the
highest plant injury PeEbngs, rencplnef Erems 7T 9% | Alse, Butte
86, Keene, Kulm, and Verde HRS; all durum varieties; and Stander
barley had the lowest plant densities. Russ had the highest
yield among HRS varieties, Ben and Renville were the ol gloEsic
yielding durum varieties, and Robust and Stander were the highest
yielding barley varieties when averaged across trifluralinm ZBLES.
Across varieties, plant injury increased with trifluralin at 0.8
1b/A and plant density declined at both trifluralin rates but
grain yield increased.

Butte 86 had the highest injury (6%) among varieties with
trifluralin at 0.4 lb/A. Butte 86 and Verde had 19% injury with
trifluralin at 0.8 lb/A. Other varieties with 10% or more injury
with trifluralin applied at the high rate include 2375, Hamer,
Keene, Kulm, and Lars HRS and Stander barley. However, varieties
did not differ in their response to the teie LBzl sl CIECE EMEES &S
measured by plant and head density, plant height, grain yield,
and test weight. A combination ot chgy; COpPSOLLL & Eieil € lucad im
granule application time and delay of substantial raimitall (0,86
inches) until eight days after trifluralin application may have
slowed herbicide release and likely reduced injury during crop
germination and emergence.
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Small

grain e iT Plant Heading Head Plant Grain Test
cultivar rate Injury Density date density height vield weight
1b/A % plt/A Jday head/A  inches bu/A 1b/bu
(x1000) (x1000)
Wheat
2375 0 0
0.4 0 996.0 1872.5 3204 58 .7 58,0
0.8 10 705.8 1662.0 8.2 60.1 59 .3
AC Barrie 0 0 1058.6 2288.0 34155 41307 5.5
0.4 2 1013.1 2259.6 34.3 5315 5895
0.8 il 785.4 2088.8 34.7 52 .2 58,3
AC Cora 0 0 1064.3 21107 . 8 37.0 3181, 2 57.0
0.4 il 1001.7 2191 .3 36.8 582 58 0 &
0.8 5 779.8 22,0255 38.0 48 .3 56.5
Argent 0 0 1081.4 2258189 2.3 50.0 60.0
0.4 6 197 -0 2008, 1L 32 56.9 58.8
0.8 19 643.2 2037.6 31,6 54,1 59.3
Butte 86 0 0 1081.4 2253 ) 323 50.0 60.0
0.4 6 757.0 2009.1 82 oL 56159 58.8
0.8 19 643.2 2037.6 31.6 54.1 59,3
Gunner 0 0 1235 . 1L, 21451, 4 33.1 42.8 60.0
0.4 2 9783 2873 4 3% T 54.8 58,8
0.8 8 961.9 2447 .4 33.6 535 58.8
HJ98 0 0 996.0 21230 30.6 47.7 58.8
0.4 0 933.4 1707.5 29.8 54.5 58.8
0.8 L3 683.0 1827.0 30852 563 58.0
Hamer 0 0 996.0 212,350 30.6 47.7 58.8
0.4 0 918354 L7075 29.8 54.5 58.8
0.8 13 683.0 1827.0 30.2 58.3 58.0
Keene 0 0 8iB 9 2066.1 37 -2 49 .2 51885
0.4 4 734.2 2Ll . 6 36.0 56.9 57 .8
0.8 12 671.6 2060.4 865 60.2 58.5
Kulm 0 0 1030.2 1895.3 S o2 44.3 59.0
0.4 2 836.7 1775.8 31,9 61517 58038
0.8 13 614.7 1679.0 32.4 576 58 3
Lars 0 0 876.5 L9750 255 7 43.6 55,0
0.4 3 916.4 21238 - 26.7 57.8 56.0
0.8 12 779.8 1656.3 26.1 49.8 56.0
Oxen 0 0 916.4 2201850 28.7 48.3 58.0
0.4 1 996.0 2401.9 29.6 58,0 5715
0.8 6 711885 2071.8 27.6 58.8 58.8
Russ 0 0 1024.5 1952 2 37285 58.8 58.5
0.4 il 1024.5 2111.6 30.7 69.3 59.5
0.8 4 859.4 18919 22 3ilk 32.6 68.2 58,5
Trenton 0 0 1183.9 1952 . 2 35.5 51,8 59,3
0.4 1 9614 1952 .2 34.9 60.0 58.8
0.8 4 927 o1 1897 .6 35,4 60.8 58.8
Verde 0 0 899.3 2242.5 30.9 418155 58.0
0.4 2 YT 4 2060.14 2857 46.8 57 .5
0.8 19 677.3 2083.1 28.6 49.8 58 7
Trif*var LSD (0.05)
Trif means O
0.4
0.8
Trif LSD (0.05)
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Small

grain Psealit Plant Heading Head Plant Grain Test
cultivar rate Injury Density date density height vield weight
1b/A % plt/A Jday head/A  inches bu/A  1lb/bu
(x1000) (x1000)
Durum
Belzer 0 0 813.9 1309.1 34.4 3% o 1 5508
0.4 i 791, . 3, 1354.6 85 i 4587, 56.0
0.8 3 694.4 1343.2 33.4 45.4 55.8
Ben 0 0 779.8 18536 32,9 39,7 59,0
0.4 0 7157 .0 1LEUS 8 33,7 53 .8 59.0
0.8 2 683.0 1218.0 34.0 49.9 56 3
Maier 0 0 779.8 1582 o 3 2869 36.6 578
0.4 2 774.1 1428.6 29.6 48.8 57 .5
0.8 7 591, 9 1428.6 28.4 46.5 563
Mountrail 0 0 779.8 1582.3 28,9 36.6 57 .3
0.4 2 774.1 1428.6 29.6 48.8 57 o9
0.8 7 591 9 1428.6 28.4 46.5 5653
Munich 0 0 77958 1582 .3 28.9 36.6 5763
0.4 2 774.1 1428.6 28,6 48.8 57 .5
0.8 7 591,89 1428.6 28.4 46.5 563
Renville 0 0 9562 1644.9 36.4 45.2 57 -0
0.4 i 790 . 4L 1724.6 3585 52.9 57.4
0.8 3 739 .9 1502.6 34,7 53.0 57 8
Trif*var LSD (0.05)
Trif means O
0.4
0.8
e LS (0,05)
Barley
Foster 0 0 1126.9 1576.6 20 - 2 83.4 44.8
0.4 0 825+ 3 15709 28.7 84.0 45.8
0.8 1 956.2 ILE9S - & 287 84.2 44 .8
Robust 0 0 1200, 9 1514.0 28.6 83.1 46.3
0.4 0 910.7 1815.6 29.4 B89 .9 46.3
0.8 1 996.0 1598 .38 31.0 92.4 46.3
Stander 0 0 967.6 L5 . T 26,7 SI285 45.7
0.4 1 UL odL 1372 7 2793 84.4 415983
0.8 10 T9IL AL BT o T 20 5 il S 46.0

Trif*var LSD (0.05)
Trif means O
0.4
0.8
aliense IS (0 05)
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Achieve for weed control in recrop hrs wheat, Williston 1998. (Riveland, Jessen

and Bradbury) The experiment was conducted to evaluate weed control and wheat
response to Achieve herbicide. ‘Keene’ hrs wheat was planted in 7 inch rows at
80 lbs/a on April 28. Treatments were applied on May 29 to 3- to 3.5 -leaf
wheat, 2 - 5-leaf wioa (85% were 4- to 5-leaf), 2 - 5-leaf grft, and 1-2 inch
Ruth with 63 F, 50% RH, partly cloudy sky, and 5- to 10 mph SE wind. Treatments
were applied with a bicycle type plot sprayer with wind cones mounted on a G-
Allis Chalmers tractor and delivering 8.6 gals/a at 30 psi through 8001 flat fan
nozzles to a 6.67 ft wide area the length of 10 by 25 ft plots. The experiment
was a randomized complete block design with four replications. Wheat was machine
harvested on August 17.

7-11
Crop Control Test Grain
Treatment Rate Inj Wioa Grft Ruth Weight Prot. VYield
lbs/a ai % Ibs/b % bus/a
Achieve + TF8035 0.18 1 94 26 0 62 8.4 2351
Achieve + TF8035 0.18
+ AMS al 20 20 0 62 8.0 22.8
Achieve -+ TF8035 0.18
+ Bronate + 0.375 2 94 6 83 62 8.1 30.4
Achieve + TF8035 0.18
+ Bronate + AMS + 0.375 3 96 0 97 62 8.3 28.1
Achieve + TF8035 0.18
+ 2,4-Dioe + 0.5 3 96 26 95 63 7.9 24.2
Achieve + TF8035 0.18
+ 2,4-Dioce + AMS + 0.5 3 96 8 89 62 8.1 22.2
Achieve + TF8035 0.18
+ 2,4-DSalvo + 0.5 4 95 8 87 62 7.8 22.7
Achieve + TF8035 0.18
+ 2,4DSalvo + 0.4 3 92 53 81 62 8.3 2351l
Achieve + TF8035 0.18
+ Curtail-M + 0.3463 1 97 26 50 63 8.8 24.6
Achieve + TF8035 0.18
+ Curtail-M + AMS + 0.3463 4 96 S 78 63 8.0 23.9
Achieve + TF8035 0.18
+ Starane+2,4—De +0.125+0.5 4 98 10 97 63 8.5 23.0
Achieve + TF8035 0.18
+ Star+2,4-Det2MS +0.125+0.5 2 97 44 94 63 8.3 22.9
Achieve + TF8035 0.18
+ Peak + 0.0178 2 76 18 96 63 8.3 23.3
Achieve + TFS035 0.18
+Peak+AMS + 0.0178 3 59 15 96 62 7.9 220518
Untreated 0 0 0 0} 0 62 7.9 15.5
CVo 3 113 13 74 13 1 6.3 11.4
ISD 5% NS 15 19 13 NS NS 3.8
# OF REPS 4 4 4 4 2 2 4

a - TF8035 applied at 0.5% v/v. AMS = Ammonium sulfate applied at 1.5 1bs/a
2,4-Dice was a 5.6 lb/gal formulation. 2,4-De was a 3.8 1lb/gal formulation.
2,4-Dsalvo is a 5.0 1b/gal ester formulation sold by United Ag Products.

Wheat was not injured by any Achieve treatment. Addition of AMS did not increase
wild oat control. Peak appears to be antagonistic to Achieve and its ability to
control wild oats. No treatment adequately controlled green foxtail. Populations
of Ruth were variable.
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Achieve for wild oat in hrs wheat, Williston 1998. (Riveland, Jessen and
Bradbury) The experiment was conducted to evaluate weed control and wheat
response to Achieve herbicide. ’Keene’ hrs wheat was planted on fallow in 7
inch rows at 80 lbs/a on April 27. Treatments were applied on May 29 to 4- to
s—leaf wheat, and 2 - 5-leaf wild oats (85% were 4- to 5-leaf) with 46 F, 70%
RH, partly cloudy sky, and 5- to 10 mph SE wind. Treatments were applied with
a bicycle type plot sprayer with wind cones mounted on a G-Allis Chalmers
tractor and delivering 8.6 gals/a at 30 psi through 8001 flat fan nozzles to a
6.67 ft wide area the length of 10 by 25 ft plots. The experiment was a
randomized complete block design with four replications. Wheat was machine
harvested on August 17.

7-11 8-16
Crop Contrl Crop Test Grain
Treatment® Rate Ini  Wioa Inj Weicght Protein Yield
lbs/a ai % 1lbs/b % bus/a

Achieve + TF8035 0.18 0 64 0 57 13.7 26.6
Achieve + TF8035 0.18

+ AMS 0 66 0 59 12.4 26.9
Achieve + TF8035 0.18

+ Bronate + 0.375 2 94 4 59 1862 3215
Achieve + TF8035 0.18

+ Bronate + AMS + 0.375 4 92 4 59 13.3 30.6
Achieve + TF8035 0.18

+ 2,4—Dioe + 0.5 1 o1 1 59 13.0 32.1
Achieve + TF8035 0.18

+ 2,4-Dioe -+ AMS + 0.5 1 82 ik 59 12.2 21.4
Achieve + TF8035 0.18

+ 2,4-DSalvo + 0.5 0 77 0 59 13,k 30.0
Achieve + TF8035 0.18

+ 2,4DSalvo + 0.4 4 20 3 59 12.6 30.0
Achieve + TF8035 0.18

+ curtail-M + 0.3463 il 92 1 60 12.6 33.9
Achieve + TF8035 0.18

+ Curtail-M + AMS + 0.3463 1 96 3 60 12.8 32.6
Achieve + TF8035 0.18

+ Staranet2,4-De +0.125+0.5 2 87 4 60 13.0 33.0
Achieve + TF8035 0.18

+ Star+2,4-Det+AMS 4+0.125+0.5 1 88 6 60 13.0 30.4
Achieve + TF8035 0.18

+ Peak + 0.0178 0 54 0 58 13.7 27 0
Achieve + TF8035 0.18

+Peak+AMS + 0.0178 0 49 0 60 1525 L 25.8
Untreated 0 (0] 0 0 58 1137513 14.4
C.V. % 141 13 132 2 3o, 10272
ISD 5% 2 14 3 NS .9 5.0

a - TF8035 applied at 0.5% v/v. AMS = ZAmmonium sulfate applied at 1.5 lbs/a
2,4-Dioce was a 5.6 1b/gal formulation. 2,4-De was a 3.8 lb/gal forrulation.
2,4-DSalvo is a 5.0 1lb/gal ester formulation sold by United Ag Products.

Wheat was not seriously injured by any Achieve treatment. Addition of AMS did
not increase wild oat control, but adding several broadleaf herbicides in
combination with Achieve did increase wild oat control and corresponding
yield, with the exception of Peak and two 2,4-D combinations. The yield
reduction associated with the addition of AMS to Achieve + 2,4-Dioe has no

apparent explanation.
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Weed Control with BAS 635 in Wheat. Zollinger and Fitterer. An experiment was conducted in Fargo, ND, to
evaluate weed control from herbicides applied postemergence. ‘Oxen’ hard red spring wheat was seeded April 23,
1998. POST treatments were applied to 4 leaf wheat on May 20, 1998, at 4:00 to 6:00 pm with 77 F air, 69 F soil
surface, 65% RH, 20% clouds, and 0 mph wind; 0.5 to 1 inch, 1 to 2 leaf, green and yellow foxtail at 10 to 30
plants/ft;1 inch, cotyledon to 4 leaf, rosette wild mustard at 1 to 5 plants/ft*; 1 inch, cotyledon redroot pigweed at 2
to 3 plants/ft’; 3 to 5 leaf wild oat at 1 to 5 plants/ft; 2 to 4 inch diameter rosette Canada thistle at 1 to 7 shoots/yd?;
and 1 inch, 2 leaf wild buckwheat at 1 plant yd/’. Treatments were applied to the center 8 feet of the 10 by 30 foot
plots with a bicycle-wheel-type plot sprayer equipped with a wind shield delivering 8.5 gpa at 40 psi through 8001
flat fan nozzles. The experiment had a randomized complete block design with four replicates per treatment.

May 29 June 13 June 26
Treatment * Rate Wimu Wibw Cath  Wibw Cath  Wibw Cath
Ib ai/A % control
BAS 635+NIS 0.027+0.25% 97 36 29 53 40 48 53
BAS 635+NIS 0.045+0.25% 99 38 30 50 35 65 55
BAS 635+Dicamba+NIS 0.027+0.094+0.25% 99 71 33 75 63 78 84
BAS 635+Dicamba+NIS 0.045+0.062+0.25% 98 71 30 65 40 60 61
BAS 635+Dicamba+NIS 0.045+0.094+0.25% 99 80 35 75 65 86 73
BAS 635+2,4-D 0.045+0.25+0.094+0. 97 85 58 85 73 92 83
BAS 635+2,4-D amine+NIS 0.045+0.25+0.25% 99 70 38 73 40 63 71
BAS 635+Buctrill+NIS 0.027+0.25+0.25% 99 65 35 70 33 78 75
Dicamba+2,4-D amine+NIS 0.094+0.25+0.25% 92 80 31 58 15 41 45
Harmony Extra+Dicamba+NIS 0.026+0.094+0.025% 94 76 28 81 55 75 68
Harmony Extra+2,4-D 0.026+0.25+0.094+0. 94 81 48 75 55 90 88
Harmony Extra+Buctril+NIS 0.026+0.25+0.25% 97 88 30 78 20 80 61
Harmony Extra+2,4-D amine+NIS  0.026+0.25+0.25% 97 85 30 65 30 59 69
Harmony Extra+NIS 0.0134+0.25% 97 88 33 35 28 48 55
Harmony Extra+NIS 0.026+0.25% 97 (9N =DS 68 15 53 39
Clarity 0.094 97 86 28 75 30 74 53
Clarity+MCPA amine 0.094+0.25 97 79 25 75 14 83 60
Clarity+Bronate 0.094+0.25&0.25 97 89 28 86 23 87 75
Harmony Extra+Clarity+NIS 0.25+0.094+0.25% 97 90 30 73 50 70 70
Distinct+NIS 0.063&0.025+0.25% 97 86 40 80 58 86 65
Distinct+NIS 0.094&0.038+0.25% 97 89 53 90 65 90 73
Untreated 0 0 0 0 0 0 0
LSD (0.05) 5 15 13 13 14 14 14

*Wimu = wild mustard, Wibw = wild buckwheat, Cath = Canada thistle, dicamba-Na = sodium salt formulation, dicamba-dga =
diglycolamine salt formulation, &=formulated premix, NIS = nonionic surfactant (Preference).

All treatments gave complete redroot pigweed and common lambsquarters control, complete control of wild mustard
at the June 13 and 26 ratings, and less than 10% foxtail and wild oat control. No wheat injury was observed on May
29. Distinct at 0.063 and 0.094 Ib/A showed 30 and 50% wheat injury on June 13 and 13 and 14% wheat injury on
June 26, respectively. A treatment containing Buctril, Dicamba/Clarity at 0.094 Ib ai/A, or Distinct was required to
give above 80% wild buckwheat control. Three-way combinations of either BAS 635 or Harmony Extra with 2,4-D
and Dicamba/Clarity gave greater than 80% Canada thistle control. A reduction in wild buckwheat control at the
June 26 evaluation may be due to seedlings that emerged after treatment.
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Weed Control with V-10029 in Wheat. Zollinger and Fitterer. An experiment was conducted in Fargo, ND, to
evaluate weed control from herbicides applied to wheat in the 3- to 6-leaf stage. ‘Oxen’ hard red spring wheat was
planted April, 23, 1998. Early postemergence treatments were applied to 3- to 4-leaf wheat on May 20, 1998, at
4:00 to 6:00 pm with 77 F air, 69 F soil surface, 65% RH, 20% clouds, and no wind to 3- to 5-leaf wild oat at 1 to 5
plants/ft?; and 0.5 to 1 inch, 1 leaf green and yellow foxtail at 5 to 10 plants/ft’. Mid postemergence treatments
were applied to 6-leaf wheat on June 2, 1998, at 9:30 to 10:00 am with 50 F air, 54 F soil surface, 55% RH, 95%
clouds, and 2 to 5 mph NW wind; to 6 to 10 inch, 5- to 6-leaf wild at 1 to 5 plants/ft?; 1 to 2 inch, 1- to 3-leaf green
and yellow foxtail at 15 to 30 plants/ft*; 4 to 6 inch, 4- to 6-leaf, rosette wild mustard at 2 to 5 plants/ft*; and 2- to 4-
inch, 2 to 4 leaf wild buckwheat at 4 plants/ft*. Treatments were applied to the center 8 feet of the 10 by 40 foot
plots with a bicycle-wheel-type plot sprayer equipped with a wind shield delivering 8.5 gpa at 40 psi through 8001
flat fan nozzles. The experiment had a randomized complete block design with three replicates per treatment.

Wheat injury 14 DAT 28 DAT

Treatment * Rate May 2 June 8 June 22 July 2 Fxtl Wioa Fxtl Wioa

Ib ai/A % % control ——
3 to 4 leaf wheat stage
V-10029+Kinetic 0.19+0.125% 7 3 0 0 20 10 15 20
V-10029+Kinetic 0.38+0.125% 11 7 3 0 18 8 30 23
V-10029+Kinetic 0.56+0.125% 15 13 3 3 27 15 35 13
V-10029+Kinetic 0.75+0.125% 14 20 8 5 3223 33 43
V-10029+Kinetic 0.94+0.125% 15 22 10 2 % 23 37 37
V-10029+Kinetic 1.13+0.125% 17 18 13 3 43 28 32 43
Achieve+SuperchargetAMS 0.24+1qt+151b/100gal 28 27 3 0 85 92 /O]
Puma 0.08 2 3 0 0 94 91 65 95
6 leaf wheat stage
V-10029+Kinetic 0.19+0.125% 5 8 % S/ ar 53
V-10029+Kinetic 0.38+0.125% 8 10 4 20 28 40 63
V-10029-+Kinetic 0.56+0.125% 17 10 i 18 40 33 48
V-10029+Kinetic 0.75+0.125% 25 13 7 15 30 23 32
V-10029+Kinetic 0.94+0.125% 35 25 13 37 Ay SORESS
V-10029+Kinetic 1.134+0.125% 45 32 20 SRS S 57 60
Achieve+SuperchargetAMS  0.24+1qt+1 51b/100gal 7 12 6 72 88 90 80
Puma 0.08 5 2 6 92 97 96 95
Untreated 0 0 0 0 0 0 0 0
LSD (0.05) 5 10 9 7 13 15 14 16

2 Fxtl = green and yellow foxtail, Wioa = wild oat, Kinetic = surfactant with silicone, Supercharge = methylated seed oil, AMS =
ammonium sulfate.

Wheat injury from treatments applied at the 3- to 4-leaf stage was highest from Achieve on May 2 and June 8.
Wheat injury from Achieve was less than 30% when applied during the 3-leaf stage of wheat but was less than 15%
when applied during the 6-leaf stage of wheat. V-10029 did not cause wheat injury greater than 25% at any
evaluation. Small differences in wheat injury were observed from V-10029 applied at 0.19 to 0.75 1b/A to 3- or
6-leaf wheat. However, V-10029 at 0.94 or 1.1 Ib/A and applied at the 6-leaf stage caused 25 to 45% injury, which
was more than when applied during the 3- to 4-leaf stage. Wheat by July 2 had recovered from all treatments
applied at the 3-leaf stage by July 2. However, wheat injury from V-10029 applied during the 6-leaf ranged from

2 to 20%. Wheat injury from Puma was minimal. V-10029 gave less than 60% foxtail and less than 63% wild oat
control at any rate or application timings. V-10029 gave complete wild mustard control and less than 20% wild
buckwheat control. Achieve and Puma did affect broadleaf weeds.
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Weed control with dicamba in Wheat. Zollinger and Fitterer. An experiment was conducted in Fargo, ND to
evaluate weed control from herbicides applied POST. ‘Oxen’ wheat was planted April 23, 1998. POST treatments
were applied to 5 If wheat on May 29, 1998 at 2:00-3:00 pm with 69 F air, 75 F soil surface, 60% RH, 0% clouds,
and 3-7 mph N wind. Weed species present were: 1-1.5” ( 10-20/t%) foxtail; 1-4” (3-5/1t) rosette wild mustard; 0.5-
17, cot, (5-10/yd®) venice mallow; 4-8”, ( 1/yd?) rosette Canada thistle, and 0.5-2 (1/ft*) wild buckwheat. Treatments
were applied to the center 8§ feet of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer equipped with a wind
shield delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized complete block
design with three replicates per treatment.

June 16 June 26
Wheat Wheat
Treatment Rate Wimu Wibw Vema Cath Injury Wimu Wibw Cath Injury
Product/A %
LABS 122 20z 20 20 17 10 0 72 68 18 0
Banvel 20z 20 12 00 10 @ 7815 = 7 0Rve D3E 1)
LABS 122 4 0z 40 20 17 30 0 90 87 35 0
Banvel 4 oz 3760205 20k g 9581008 R asi g
LABS 122+MCPA-Amine ~ 202+0.75pt 67 57 37 33 B 95 ER @
Harmony Extra+LABS 122+ 0.30z+20z+
Activator 90 0.25% 92 67 83 43 0 99 99 70 0
Harmony Extra+LABS 122+ 0.30z+20z+
MCPA-Amine 0.5pt 93 93 83 73 0 99 9 82 0
Untreated 0 0 0 0 0 0 0 0 0
LSD (0.05) i e NS 3 S NS

LABS 122 is a dicamba from another source other than BASF. Little differences were observed between Banvel and
LABS 122 at the June 16 or June 26 rating and either herbicides did not cause Crop injury.
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Preharvest Weed Control In Wheat. Zollinger and Fitterer. An experiment was conducted at Fargo, ND to
evaluate preharvest weed control in wheat. Ten days before harvest treatments were applied on July 29, 1998 at
8:30 am with 72 F air, 72 F soil surface, 61% RH, 0-3 mph NW wind, 100% clouds, dry soil surface, moist subsoil,
good crop vigor, no dew present, and the crop stage was hard dough. Weeds present at the hard dough stage were:
headed, (30-50/ft%), foxtail; flowering, (5-10/ft?), venice mallow. Three days before harvest treatments were
applied on August 4, 1998 at 8:00 am with 68 F air, 68 F soil surface, 78% RH, 3-5 mph SW wind, 50% clouds, dry
soil surface, moist subsoil, good crop vigor, no dew present, and the crop was at the harvest stage. Weeds present at
the harvest stage were: headed, (30-50/ft%), foxtail; flowering, (5-10/ft%), venice mallow. The treatments were
applied to the center 8 ft of the 10 by 40 ft plots with a CO2 backpack sprayer delivering 8.5 gpa at 40 psi through
8001 flat fan nozzles. The experiment had a randomized complete block design with three replicates per treatment.

Table 1. Weed control data.

2 DAT 5 DAT 7 DAT 10 DAT 12 DAT

Treatment Rate Fxtl Vema Fxtl Vema Fxtl Vema Fxtl Vema Fxtl Vema
Product/A % control

Hard dough stage
Roundup Ultra 2 pt 0 0 45 33 68 60 96 82 98 = 85
Touchdown + NIS 1.6 pt 0 0 3 2 62 43 92 95 95 85
Landmaster BW 5.2 pt 0 0 AP 37 268 CB 9 97 85
Roundup Ultra + Banvel 2 pt+ 0.5 pt 0 0 37 B2 © 57 88 93 93 82

3-5 days before harvest

Gramoxone Extra+ NIS 0.8 pt 53 48 7% [ - - - - = =
Gramoxone Extra+NIS 1.2 pt 58 70 77 85 - - - - - -
Gramoxone Extra + NIS 1.6 pt 63 72 82 83 - - - = = L
Untreated 0 0 0 0 0 0 0 0 0 0
LSD (0.05) . 1z TN AIEL 10 3 9 13 6 10

Table 2. Durum quality data.

Kernel

Treatment Rate TWT Vit Large Small 1000

Product/A 1b/bu % S
Hard dough stage
Roundup Ultra 2 pt 60.7 88 65 2 38
Touchdown + NIS 1.6 pt 60.4 89 56 6 34
Landmaster BW 5.2 pt 60.6 90 62 4 36
Roundup Ultra + Banvel 2 pt+0.5pt 60.2 85 60 4 34
3-5 days before harvest
Gramoxone Extra + NIS 0.8 pt 59.2 86 60 3 36
Gramoxone Extra + NIS 1.2 pt 60.0 85 65 3 38
Gramoxone Extra + NIS 1.6 pt 59.0 88 61 5 36
Untreated 60.1 90 65 3 37
LSD (0.05) 1.0 NS NS NS NS

Most treatments provided excellent foxtail control and good venice mallow control with no affect on grain quality.
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Preharvest Small Grain Dry Down. Zollinger, Fitterer, and Manthey. An experiment was conducted at F argo, ND, to
evaluate herbicides applied preharvest in wheat, ‘Ben’ durum wheat was planted April 28, 1998. Plots were kept weed free
by applying Achieve + Scoil at 0.18 Ib/A + 1.5% v/y + Bronate at 0.5 1b/A to small weeds. The 50% grain moisture
treatments were applied on July 23, 1998, at 8:30 am with 64 F air, 61 F soil surface, 70% RH, 0 to 2 mph NW wind, no
clouds, dry soil surface, moist subsoil, good crop vigor, no dew present, and at the soft dough crop wheat stage. The 30%
grain moisture treatments were applied on July 29, 1998, at 7:30 am with 72 F air, 72 F soil surface, 61% RH, 0 to 3 mph
NW wind, 100% clouds, dry soil surface, moist subsoil, good crop vigor, no dew present, and at the hard dough wheat
stage. The 9 days before harvest treatments were applied on July 9, 1998, at 8:00 am with 72 F air, 72 F soil surface, 61%
RH, 0 to 3 mph NW wind, 100% clouds, dry soil surface, moist subsoil, good crop vigor, no dew present, and hard dough
crop stage. The 3 days before harvest treatments were applied on August 4, 1998, at 8:00 am with 68 F air, 68 F soil
surface, 78% RH, 3 to 5 mph SW wind, 50% clouds, dry soil surface, moist subsoil, good crop vigor, no dew present, and
at the harvest ripe wheat kernel stage. The treatments were applied to the center 8 feet of the 10 by 40 foot plots with a
CO, pressurized backpack sprayer delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a
randomized complete block design with three replicates per treatment. Plots were harvested August 9, 1998.

Treatments applied at 50% grain moisture wheat stage reduced test weight, 1000 kernel weight, percent large kernels,
percent normal seedlings, but increased percent injured seedlings, micro-sedimentation, relative yellow color, gluten
content, and protein. Treatments applied 9 days before harvest or 30% grain moisture or later generally did not have
different measurements than grain from untreated plots. Measurements and their range that were not significantly different
from grain of untreated plots (data not shown) were: vitreous kernels (82 to 93%); protein of whole kernel (12.3 to 13.4%
dry basis); falling number, value indicates no sprout damage (390 to 428 seconds); yield (10.5 to 14.7 bu/A); total
germination, sum of normal and injured seedlings (71.7 to 82.5%); semolina extracted from grain (66.6 to 68.6%);
brightness of semolina, the higher the value the more bright (83.6 to 84.7); green to red reading of semolina, negative
number is green reading a positive number is red (-1.6 to +2.0); yellow reading of semolina, the higher the number the
more yellow (21.5 to 23.0); wet gluten content, a measure of desirable protein in semolina (26.5 t0 29.9%); ash content
(0.87 to 0.91% dry basis); medium kernels (7 to 12%); and small kernels (3 to 6%).
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Table. Preharvest small grain dry down.

Kernel® Seedling® Gluten

Treatment Rate Twt 1000 L/K Norm Inj Mst® Yel index®  Protein’

Product/A Ib/bu g % % %  mm % %
50% grain moisture
Roundup Ultra 2 pt 607 342 44 60 23 29 22.3 86 11.9
Touchdown+NIS 1.6 pt+0.25% 60.8 334 45 62 19 30 22.8 81 11.9
Landmaster BW 5.25 pt ®l2 839 0 52 20 31 23.0 80 121
Roundup Ultra+Banvel 2 pt+0.5 pt 60.8 332 44 56 22 30 23.0 77 2.2
9 days before harvest
Gramoxone Extra+NIS 0.8 pt+0.25% 61.6 381 63 73 2 o4 21.9 69 11.6
Gramoxone Extra+NIS 1.2 pt+0.25% 61.7 36.0 62 73 4 29 2211 61 11.6
Gramoxone Extra+NIS 1.6 pt+0.25% 61.8 368 64 2 5 27 21.8 63 11.9
30% grain moisture
Roundup Ultra 2 pt 62.0 363 64 66 5 25 2 63 11.6
Touchdown 1.6 pt+0.25% 62.1 364 63 75 4 29 22.0 67 11.4
Landmaster BW 5.25 pt G0 o2 75 2 28 22.1 56 11.5
Roundup Ultra+Banvel 2 pt+0.5 pt 61.8 36.1 63 72 5 28 21.9 52 11.5
3 days before harvest
Gramoxone Extra+NIS 0.8 pt+0.25% 615 357 o4 69 3 28 21,7 66 11.8
Gramoxone Extra+NIS 1.2 pt+0.25% 60.8 356 62 72 2 29 21.5 69 11.2
Gramoxone Extra+NIS 1.6 pt+0.25% 612 36.6 64 1S 3 27 21.5 47 11.6
Untreated 61.1 356 65 78 0 28 22 63 7
LSD (0.05) 0.7 9 7 9 S 2 0.7 14 0.4

"Twt = kernel test weight, 1000 = 1000 kernel weight, L/K = large kernels.

°norm = normal germinating seedlings, inj = injured seedlings (roots thick and stunted).
Mst = micro-sedimentation test (higher the value, the better the protein quality).

¢yel = yellow reading (higher the number, the more yellow).
*Gluten index = measure of gluten quality.

fProtein = protein content of semolina on dry basis
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PPS and PRE Finesse on hrs wheat, Williston 1998. (Riveland, Bradbury and

Ulrich) The experiment was conducted to evaluate wheat response to Finesse
herbicide applied preplant on the soil surface and Preemergence, prior to
crop and weed emergence. ‘Keene’ hrs wheat was planted on fallow in 6 inch

rows at 80 lbs/A on .April 30. BPPpS treatments were applied on April 17 to a
dry soil surface with 53 F, 23% RH, clear sky, and 8 to 10 mph NW wind. PRE
treatments were applied to a dry soil surface on May 2 with 60 F, 37% RH,
partly cloudy sky, and 6 to 6 mph ESE wind. Treatments were applied with a
bicycle-type-plot sprayer with wind cones mounted on a G-Allis Chalmers
tractor and delivering 10 Gals/A at 40 psi through 8001 flat fan nozzles to a
6.67 ft wide area the length of 10 by 25 ft plots. Bronate at 5 oz/A was
applied to all plots on May 24 when the wheat was' in the 3 to 3.5-leaf stage.
Soil test showed soil in the plot area with a PH of 6.3 and OM content of

20 A5 the experiment was a randomized complete block design with four
replications. Wheat was machine harvested on August 15.
Finesse Rating date Test
treatment? Rate 5-14 6-8 7-11 weight Yield
oz ai/a % crop injury 1bs/bu bu/a
l4-day PPS 0.4 0 0 0 S 36.49
l4-day PPS 0.8 0 0 0 60.0 37 o U2
0-3 day PRE 0.4 0 0 0 5.3 39.42
0-3 day PRE 0.8 0 0 0 59.6 35.94
Untreated ck 0.0 0 0 0 5.85 35 .21
High Mean 0 0 0 60.0 39.42
Low Mean 0 0 0 58.5 35.21
Exp Mean 0 0 0 59.3 36.96
CoWV5 0 0 0 1.4 7.24
LSD 5% = = NS NS
LSD 1% = = = NS NS
# of Reps’ 4 4 4 4 4
F-TRT = = = 2.0 1.53
The crop was 95% emerged on May 8. No discernible differences in emergence
were noted. Injury ratings made on May 14 showed no crop injury that could

be distinguished by color or stand establishment. Wheat at this time was in
the 1.1 to 1.3-leaf growth stage. Ratings made on June 8 and July 11 were
all negative for crop injury. No significant yield or test weight
differences were detected among treatments.
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Imazamethabenz (Assert) spray volume in wheat, 1998. (Nalewaja and Ciernia)

‘Oxen' hard red spring wheat was seeded April 23. Treatments were applied to
4.5-to 5-leaf wheat and 3-leaf wild oat on Megr 22 walels 7k T, 38% RH, hazy
sky, and 7 mph wind. Treatments were applied with a 4-wheeled all-terrain
sprayer equipped with a side mounted boom with four nozzles spaced at 20
LoEnes o Various spray volumes were obtained by changes in speed, nozzles,
and pressure. The experiment was a randomized complete block design with
four replicates.
Jum 23
Treatment Rate RSk Gpa Mph il Wht Wioa
oz/A g =
Imazamethabenz+X77 3+0.25% 28 2.5 10 8001 0 52
Imazamethabenz+SunitII 3+0.18G 28 2,5 10 8001 0 12
Imazamethabenz+X77 3+0.25% 28 5 10 8002 0 89
Tmazamethabenz+SunitII 3+0.18G 28 5 10 8002 0 83
Imazamethabenz+X77 3+0.25% 28 10 10 8004 0 53
Imazamethabenz+SunitII 3+0.18G 28 10 10 8004 0 75
Imazamethabenz+X77 3+01.2955 28 20 10 8008 0 65
Imazamethabenz+SunitII 3+0.18G 28 20 10 8008 0 75
Imazamethabenz+X77 3+0.25% 15 D5 A2 LP8001 0 66
Imazamethabenz+SunitII 3+0.18G 15 258 2 LP8001 0 - B2
Imazamethabenz+X77 3+01.255% 28 5 ) 8001 0 73
Imazamethabenz+SunitII 3+0.18G 28 5 5 8001 0 79
Imazamethabenz+X77 3+0.25% 28 10 5 8002 0 62
Imazamethabenz+SunitII 3+0.18G 28 10 5 8002 0 79
Imazamethabenz+X77 SEEOL255 28 20 5 8004 0 67
Imazamethabenz+SunitII 3+0.18G 28 20 5 8004 0 69
CoWa % 0 10
LSD 5% NS 11
+@F REPS 2 3
: Summary

Plants were growing with excessive moisture and showing stress
symptoms . Plants in the fourth replication were not evaluated because of
standing water. In addition to moisture stress plants appeared stressed for

nitrogen as the experiment was in an area not fertilized for the 1998 crop.
The most striking result was that Sun-it oil adjuvant was more effective than
surfactant X-77 in enhancement of imazamethabenz, regardless of spray volume,
pressure, or nozzle. However, the enhancement difference was more at high
sprayer speed (10 mph) them dlew (B mein) This was mainly because the
surfactant used on a percentage basis was more effective in the higher volume
spray per acre (greater amount of surfactant per area). Spray volume did not
influence imazamethabenz efficacy when with the 0il adjuvant Sun-it applied
on an area basis. Imazamethabenz applied at 2.5 gpa with the oil adjuvant
was equally as effective as dm 10 er 20 |[go&s The results clearly indicate
that low spray volumes are efficacious with imazamethabenz applied with an
0il adjuvant (Sunit II) on an area basis.
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Imazamethabenz with adjuvant concentrations, Fargo 1998. (Nalewaja and

Ciernia) ‘Paul’ oat, Siberian foxtail millet, and White prosoc millet were
seeded in adjacent strips as bioassay species on May 29. Treatments were
dpplilcdMEoM6EEolN/ = lleafioat and b=tol /=lcat ni e sis N oniN i 1y 28kt In g e o
RH, and 3-to 6-mph wind. Treatments were applied with a 4-wheeled all-
terrain sprayer equipped with a side mounted boom with four nozzles spaced
at 20 inches. Various spray volumes were obtained by changes in speed and
nozzles. The experiment was a randomized complete block design with four
replicates.

Jull 15 Jul 23
Treatment Rate RISkl Gpa Mph T Pl Bomil Qe Qat

oz/A %
Immb+X77 S0 - 25% 28 245 10 8001 0 0 48 55
Immb+X77 3+0.5% 28 B0 10 8001 0 0 54 73
Immb+X77 3+1% 28 215 10 8001 0 0 53 75
Immb+SunitII 3+2% 28 2.5 10 8001 0 0 51 68
Immb+SunitII 3+4% 28 2.9 10 8001 0 0 53 79
Immb+SunitII 3+8% 28 25 10 8001 0 0 54 80
Immb+X77 Jr0 5 25% 28 10 245 8001 0 0 50 66
Immb+X77 J+0. 5% 28 10 2545 8001 0 0 54 68
Immb+X77 3+1% 28 10 2D 8001 0 0 53 79
Immb+SunitII 3+2% 28 10 245 8001 0 0 58 79
Immb+SunitII 3+4% 28 10 2.5 8001 0 0 56 83
Immb+SunitII 3+8% 28 10 2.5 8001 0 0 64 92
CoWs % 0 0 8 10
LSD 5% NS NS 6 11
QF REPS 4 4 4 4
Summary

Imazamethabenz was more effective when applied with Sun-it than
SUCEECEemE  X=77 &t @ elven spray volume and efficacy increased as
concentration of either adjuvant increased. Imazamethabenz applied at low,
2.5 gpa, was equally or more effective than at high, 10 gpa, if the amount
ciESlsaeranENor ol NG d jlvant S e cethesane s an area basis. For example,
oat control from imazamethabenz was 80% with Sun-it at 8% in 2.5 gpa and 79%
at 2% in 10 gpa (equal amounts on an area basis). Further, oat control was
15% with LAY R=77 im 2.5 gpa and only 66% with 0.25% X-77 in 10 gpa (again
e€qual amounts on an area basis). The greatest oat control was with the most
Sun-it on an area basis, 92% for 8% in 10 gpa. These data again demonstrate
that low spray volumes are effective with imazamethabenz provided the amount
of surfactant percentage is increased so that the amount per area are eqgual
to that in the high volume. i
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Imazamethabenz with adjuvants and spray volume, Fargo 1998. (Nalewaja and
Ciernia) ‘Paul’ oat was seeded August 4. Treatments were applied to 5-leaf
oat on September 2 with 79 F, 40% RH, overcast sky and 5 mph wind.
Treatments were applied with a 4-wheeled all terrain sprayer equipped with a
side mounted boom with four nozzles spaced at 20 inches. Various spray
volumes were obtained by changes in speed and nozzles. The experiment was a
randomized complete block design with four replicates.

Sep 28

Treatment Rate Psi Gpa Mph T Oat

oz/A 3
Immb+X77 1+0.25% 28 25319 10 8001 14
Immb+X77 2. 94+0, 25% 28 255 10 8001 63
Immb+X77 5+0.25% 28 250 10 8001 82
Immb+SunitII 1+0.18G 28 2 10 8001 73
Immb+SunitII 2.5+0.18G 28 259 10 8001 88
Immb+SunitII 5+0.18G 28 ZinD 10 8001 9l
Immb+X77 1+0.25% 28 5 5 8001 68
Immb+X77 2 970 o 255 28 5 5 8001 79
Immb+X77 540, 25% 28 5 5 8001 86
Immb+SunitII 1+0.18G 28 5 5 8001 75
Immb+SunitII 2.5+0.18G 28 5 5 8001 82
Immb+SunitII 5+0.18G 28 5 5 8001 91
Immb+X77 12200 255 28 10 2635 8001 68
Immb+X77 2 . 530 o 25% 28 10 2595 8001 87
Immb+X77 540 . 25% 28 10 215 8001 88
Immb+SunitII 1+0.18G 28 10 2015 8001 64
Immb+SunitII 2.5+0.18G 28 10 2.5 8001 7.9
Immb+SunitII 5+0.18G 28 10 2 o3 8001 Ollt
CoVo B 5
LSD 5% 5
i OF REES 4

Summary

Imazamethabenz at all rates was equally as -effective in 2.5 as 5 or 10
gpa when applied with SunitII at 1.5 pt/A. However when applied with X-77 at
0.25% imazamethabenz efficacy generally increased with spray volume.
Imazamethabenz at 1 or 2.5 oz/A was more effective applied with SunitII at
1.5 pe/A dn 2.5 gpoa than 10 gges This probably reflects the higher
concentration of adjuvant and imazamethabenz in the spray solution.
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Tralkoxydim spray volume in wheat. (Nalewaja and Ciernia) ‘Oxen’ hard red
spring wheat was seeded Apral 23 Treatments were applied to 6-leaf wheat
and wild oat on June 4 with SBIE, 278 R mostly cloudy sky, and 6- to 8-mph
wind. Treatments were applied with a 4-wheeled all-terrain sprayer equipped
with a side mounted boom with four nozzles spaced at 20 inches. Various
spray volumes were obtained by changes in speed, nozzles, and pressure. The
experiment was a randomized complete block design with four replicates.
Treatments were to the same plots that were preViously treated (5/20/98)in
Ereicor wikelh 0.24 on/h tralkoxydim. No injury symptoms were evident from any
of the earlier treatments.

June 23

Treatment Rate Psi Gpa Mph Mo Wht Wioa
oz/A %
Tralkoxydim+TF8035 2.4+0.5% 28 2.5 10 8001 0 63
Tralkoxydim+Scoil 2.4+1% 28 Zo5 10 8001 0 15
Tralkoxydim+Scoil 2.4+0.188G 28 255 A0 8001 0 92
Tralkoxydim+TF8035 25 40 . 5% 28 5 5 8001 0 79
Tralkoxydim+Scoil 2.4+1% 28 5 5 8001 0 86
Tralkoxydim+Scoil 2.4+0.188G 28 5 5 8001 1 96
Tralkoxydim+TFE8035 2.4+0.5% 28 5 10 8002 0 78
Tralkoxydim+Scoil 2.44+1% 28 5 10 8002 0 87
Tralkoxydim+Scoil 2.4+0.188G 28 5 10 8002 2 955
Tralkoxydim+TF8035 2.4+0.5% 28 10 10 8004 1 87
Tralkoxydim+Scoil 2.4+41% 28 10 10 8004 0 92
Tralkoxydim+Scoil 2,440,188 28 1.0 10 8004 i 97
C.Vo 9 238 S
LSD 5% 1 7
# OF REPS 4 4
Summary

Tralkoxydim was equally as effective in controlling wild oat when
applied -at 2.5, 5, or 10 gpa when with Scoil used at 1.5 pe/A (0.188G) .
However, control increased with spray volume when tralkoxydim was applied

with adjuvants on a percentage basis. These results indicate that
tralkoxydim is equally effective applied at 2.5 as 10 gpa when the amount of
adjuvant is equal to an area basis for both volumes. Nozzle size (droplet

size) did not influence the SEIELCECY ©F tralkoxydim applied at 5 gpa, the
only volume applied in two droplet sizes.
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Low volume comparisons with Imazethapyr, Fargo. (Nalewaja and Ciernia)
‘Paul’ oat, Siberian foxtail millet, and white proso millet were seeded in
adjacent strips as biocassay species on August 4. Treatments were applied to
5_leaf oat and 4-leaf millets on September 3 with 70 B, 3525 R, Sty Sy
and 3- to 4-mph wind. Treatments were applied with a 4-wheeled all terrain
sprayer equipped with a side mounted boom with four nozzles spaced at 20

inches. Various spray volumes were obtained by changes in pressure, speed,
ginel Ne%ZLES. The experiment was a randomized complete block design with
fone EeplilceEes.
Sept 28
Treatment Rate Psi Gpa Mph Mo Qat Fomi Prmi
oz/A $
Imep+Act90 00,3740, 25% 28 2005 10 8001 44 56 48
Imep+Sunit 0, 3750 LEEE 28 2.5 10 8001 81 83 82
Imep+Quad?’ 0, 374+1% 283 2.5 10 8001 65 712 66
Imep+Quad’ 0 37+2% 28 205 10 8001 78 73 81
Imep+Act90 0,370 25% 28 5 § 8001 18 319 43
Imep+Sunit II 0.37+0.188G 28 5 5 8001 S8 78 82
Imep+Quad? @ ST+ 28 5 5 8001 80 79 5C)
Imep+Quad’ 0.37+2% 28 5 5 8001 84 78 80
Imep+Act90 0,370, 25% 15 2.5 1z LEEC0L 6 30 24
Imep+Sunit II 0.37+0.188G 15 259 12  LEGO0L 45 54 49
Imep+Quad’ 0.371% 15 2005 12 LP80O0O1 48 48 48
Imep+Quad’ 0.37+2% 15 2.5 12 LP8001 64 48 51
fime S mu R 0.37+0.188G 15 245 14.2 8002 68 68 69
Imep+Act90 0, 37450, 29% 28 5 10 8002 18 36 31
Imep+Sunit IT 0.37+0.188G 28 5 10 8002 81 78 77
Imep+Quad’ 0,37+1% 28 5 10 8002 68 68 65
Imep+Quad’ 0 STF25 28 5 10 8002 88 81 84
CRAERE S 10 22 27
ILSID) | 5% 8 20 28
# OF REPS 4 4 4
Summary

The error associated with foxtail millet and proso millet data was
high because of variable emergence and will not be discussed. Imazethapyr
with Activator 90 without 28%N was not effective enough in this experiment
to differentiate among spray volumes. Imazethapyr applied with Sunit II was

equally effective in 2.5 gpa from 8001 nozzles as 5 gpa from 8002 nozzles,
but not 2.5 gpa from LP8001 nozzle. The larger droplets from the LP nezzles
may have reduced spray retention or coverage needed for efficacy. At both
2.5 and 5 gpa using Quad 7 at 2% always tended to r increased imazethapyr
efficacy compared at 1%.
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Imazethapyr spray volumes with adjuvants, Fargo. (Nalewaja and Cilemaia) ,
‘Paul’ oat, Siberian foxtail millet and white proso millet were seeded in
adjacent strips as bicassay species on August 4. Treatments were applied to
J-leaf ocat and S5-leaf millets on September 10 with 77 F, 25% RH, sunny sky,
and 12-mph wind. Treatments were applied with a 4-wheeled all (ECiEs i)
sprayer equipped with a side mounted boom with 4 nozzle spaced at 20 inches
and spray cones to shield wind. Various spray volumes were obtained by
changes in speed and nozzles. The experiment was a randomized complete
block design with four repliiteatels):

Og 2
Treatment Rate B Shis Gpa Mph Tip Oat Fomi Prmi
oz/A %
Imep+Act90+28% 0370, 25%H0 . 256 28 205 10 8001 67 49 71
Imep+Act90+28% 0. 3705350256 28 2455 10 8001 68 48 66
Imep+Act90+28% 0o SPFLSHO) . 25€ 28 2.5 10 8001 12 60 15
Imep+Sunit 0.37+2% 28 245 10 8001 68 64 68
Imep+Sunit 0.37+4% 28 255 10 8001 80 66 V7
Imep+Sunit 0.37+8% 28 205 10 8001 vy 60 66
Imep+Quad7 OFSFES 28 205 10 8001 59 59 12
Imep+Quad7 OR87+2:% 28 2%t 10 8001 63 59 69
Imep+Act90+28% U 8770, 25540, 256 28 10 10 8004 70 48 66
Imep+Act90+28% 0.37+0.5%+0.256 28 10 10 8004 64 518 16
Imep+Act90+28% 0, 37+1%+0 ., 256 28 10 10 8004 66 54 73
Imep+Sunit 0.37+2% 28 10 10 8004 63 53 71
Imep+Sunit 0.37+4% 28 10 10 8004 68 56 78
Imep+Sunit 0.37+8% 28 10 10 8004 72 60 76
Imep+Quad7’ 0.37+1% 28 10 10 8004 68 56 62
Imep+Quad7 0.37+2% 28 10 10 8004 75 57 74
CoVo B 7 17 15
LSD 5% 7 NS NS
# OF REPS 4 4 4
Summary

Oats was the main species considered, because emergence of foxtail
millet and proso millet was too variable for good evaluation. Differences
among treatments were small, but imazethapyr with SunitII at 1.5 pt/A again
tended or was more effective when applied in 2.5 than 10 gpa. Imazethapyr

efficacy tended to increase as x-77 percentage increased when in 2.5 gpa,
loute e aln 10 gjos indicating amount of adjuvant on an area basis was more
important than the percentage in the spray. The higher spray volumes and
percentages of Quad 7 were positive to efficacy.
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Imazamox with volume and adjuvant. (Nalewaja and Ciernia) Pamil? @, Silesizicus
foxtail millet, and white proso millet were seeded in adjacent strips as bioassay
species on May 29. Treatments were applied to 7-to 8-leaf oat, 6- to 8-leaf foxtail
and proso millet on July 10 wiklh 87 B, 31% R, mostly sunny sky, and 3- to 6-mph

wind. Treatments were applied with a 4-wheeled all terrain sprayer equipped with a
side mounted boom with four nozzles space at 20 inches. Various spray volumes were
obtained by changes in speed and nozzles. The experiment was a randomized complete
block design with four replicates. )
Jull=23 Aug 4

Treatment Rate Psi Gpa Mph Tip Prmi Fomi Oat Prmi Fomi Oat

oz/A 3
Imam+Act90+28% 0.,25+0 . 25%r2% 28 2.5 10 8001 43 67 78 51 72 90
Imam+Sunit 0.25+0.188G 28 2.5 10 SOOI = 57 75 69 76 g1 90
Imam+Quad 7 ©.25+1% 28 2.5 10 goQL = 33 45 43 74 79 92
Imam+Quad 7 0. 25+2% 28 2.5 10 5001 62 62 68 80 ©3 90
Imam+Act90+28N 0.25+0.25%+2% 28 5 5 8001 45 48 59 35 60 81
Imam+Sunit 0. 250 LG 28 5 5 PO001L 58 72 13 79 86 G2
Imam+Quad 7 0,25+1% 28 5 5 8001 70 33 B3 81 88 94
Imam+Act90+28N ©.25+0 . 25%+2% 28 5 10 5002 53 70 73 61 7L B
Imam+Sunit 0.25+0.188G 28 5 10 8002 73 83 &7 81 g5 B8
Imam+Quad 7 0.,25+1% 28 5 10 8002 65 3 75 78 g2 93
Imam+Act90+28N QN2 0025525 28 10 10 8004 52 65 69 53 7L B7
Imam+Sunit 0., 25%0, 188E 28 10 10 8004 58 B8 19 59 75 89
Imam+Quad 7% 0.25+1% 28 10 10 8004 22 48 27 23 532
C.Vo % 2.3 21 22 8 7 6
LS 5% 21 23 24 8 8 7
# OE REPS 3 3 3 4 4 4
Bold indicates a known application at twice the desired speed (= * rate). *The low

control with an adjuvant positive to spray retention indicates a possible application
error.
Summary

Only three replications were evaluated because of flooding in the area at the
first evaluation. The error means square was large so significant difference among
treatments are limited. In general, Imazamox was equally effective when applied in
2.5 to 10 gpa especially when the adjuvant was Sun-it used on an area basis.
Imazamox generally gave less millet control when applied with Activator 90 + 28% N
than Sun-it, except control was similar when applied in 10 gpa using 8004 nozzles.
Control of all species was greatest when Imazamox was applied in 5 gpa, regardless of
adjuvant.
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Bentazon with adjuvants on broadleaf species. (Nalewaja and Colgiemaa)
‘Omega’ flax, birdseed sunflower, and amaranth were seeded in adjacent strips
as bioassay species on May 29. Treatments were applied to 4- to 5-inch flax,
6-leaf sunflower and 6-inch amaranth on July 1 with 79 o 995 R Siblainyg sky

and O-to 3-mph wind. Treatments were applied with a 4-wheeled all terrain
sprayer with a side mounted boom with four nozzles spaced 20 inches apart.
Various spray volumes were obtained by changes in speed and nozzles. The

experiment was a randomized complete block design with four replicates.

Jul 8

Treatment Rate Eisil Gpa Mph i Flax Amar Sufl

oz/A &
BeniEtScoml 8+0.188G 28 255 10 8001 5 60 78
Bent+Act 90 8+0.25% 28 269 10 8001 3 53 71
Bent+SilwetL77 8+0.25% 28 Zio 5 10 8001 A 30 68
Bent+Quad 7 8+1% 28 2.5 10 8001 0 215 79
Bent+Quad 7 8+2% 28 205 10 8001 3 41 78
Bent+Scoil 8+0.188G 28 10 10 8004 5 36 86
Bent+Act 90 8+0.25% 28 10 10 8004 3 63 85
BenietShtlye =iy, 80, 25% 28 10 10 8004 S 28 80
Bent+Quad 7 8+1% 28 10 10 8004 6 55 89
Bent+Quad 7 8+2% 28 10 10 8004 6 28 90
CoWo % 94 19 13
LSD 5% NS 11 13
# 0

E REPS 4 4 4

Summary
Bentazon phytotoxicity to sunflower was generally greater when applied
in 10 gpa using 8004 nozzles Ehem 2.5 gpe using 8001 nozzles. Silwet L77 was
or tended to be less effective than the other adjuvants with bentazon for

sunflower control. Bentazon control of amaranth varied greatly with
adjuvants, but did not follow a clear pattern relative to spray volume
(nozzle size). Amaranth is easily wet and the high wetting characteristic of

Silwet L77 and Quad 7 at 2% may account for the poor control at 10 gpa. The
greater amaranth control for bentazon with Scoil when g 2.5 Ehem 10 gpa may
relate to the high oil concentration when 0.18G is applied in 2.5 gpa.
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Thifensulfuron & tribenuron with adjuvants on broadleaf species. ‘Omega’
flax, birdseed sunflower, and amaranth were seeded in adjacent strips as

bicassay species on May 29. Treatments were applied to 4- to 5-inch flax,
6-leaf sunflower, and 8-leaf amaranth on July 1 with 79 F, 39% RH, sunny sky
and O-to 3-mph wind. Treatments were applied with a 4-wheeled all-terrain
sprayer with a side mounted boom with four nozzles spaced at 20 inches.,
Various spray volumes were obtained by changes in speed and MOZZLES o The
experiment was a randomized complete block design with four replicates.
Jisdl_ 9
Treatment Rate Psi Gpa Mph e BElax Amar Sufl
oz /A %

TEQL RS e Lol 0.05+0.25% 28 2095 10 8001 31 88 69
oL IE AL T ) 0 -0, 255 28 %05 10 8001 26 90 71
Thif&Trib+Quad 7 0.05+1% 28 2585 10 8001 28 89 76
Thifs&Trib+Quad 7 ORI 28 2115 10 8001 Sl 89 78
Tl E&ETealowK? 7 0,05:+0.25% 28 5 5 8001 3 89 70
Thif&Trib+X77 0.1+0,25% 26 5 5 8001 3 9 75
Thif&Trib+Quad 7 0, 05+1% 28 5 5 8001 29 82 76
Thifs&Trib+Quad 7 0.1+1% 28 5 5 8001 Sl 90 79
Wil BEIsealerR <l 0., 05+0,25% 2 5 10 8002 26 84 74
Ot B e allos KT 7 0 1405 25% 28 5 10 8002 26 89 76
Thif&Trib+Quad 7 0.05+1% 28 5 10 8002 30 89 75
Thif&Trib+Quad 7 0.1+1% 28 5 10 8002 31 91, 86
CoVa % i85 8 7
LS 5% NS NS /

# OF REBES 4 4 4

Summary

Thifensul furon and tribenuron gave similar flax and redroot pigweed
control regardless of adjuvant spray mixture or rate applied.
Thifensulfuron and tribenuron rate did not influence sunflower CONEEOLY,
except when applied with 8002 nozzles in 5 gpa at 10 mph with Quad 7o Taese
data indicate that 2.5 or 5 gpa spray volumes and thifensulfuron&tribenuron
rates of 0.05 or 1.0 oz/A did not greatly influence cifsfElcalc
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2,4-D amine with adjuvants for broadleaf control. (Nalewaja and Ciernia)
‘Omage”  wlesx, amaranth, and birdseed sunflower were seeded in adjacent
Strips as bioassay species on May 29. Treatments were applied to 4- to 5-
iLmela  Elese,, 8-leaf amaranth, and 6-leaf sunflower on July 1 with 79 F, 392
RH, sunny sky and 0 to 3-mph wind. Treatments were applied with a 4-wheeled
all-terrain sprayer with a side mounted boom having four nozzles Spaced at
20 inches. Various Spray volumes were obtained by changes in speed and

nozzles. The experiment was a randomized complete block design with four
replicates.
Jul 9
Treatment Rate Psi Gpa Mph Tip Flax Rrpw Sufl
oz/A %
2, 4-Ddma 3 28 205 10 8001 2l 30 38
2,4-Ddma+Act 90 30, 25% 28 265 10 8001 20 36 41
2, 4-Ddma+Quad 7 3+1% 28 2.5 10 8001 2 38 48
2,4-Ddma 3 28 10 269 8001 23 30 41
2,4-Ddma+Act 90 34+0.25% 28 10 2.5 8001 24 38 45
2,4-Ddma+Quad 7 3+1% 28 10 255 8001 26 48 51
2,4-Ddma 3 283 10 5 8004 23 51 58
2,4-Ddma+Act 90 S0, 25% 28 10 5 8004 25 36 58
2, 4-Ddma+Quad 7 3+1% 28 10 5 8004 25 38 49
CoVia 3 16 18 14
LS 5% NS 10 9
# OF REPS 4 4 4
Summary

Adjuvants did not appear important to 2,4-D efficacy. The large spray

droplets from 8004 nozzles appeared positive to 2,4-D efficacy. Redroot

pigweed and sunflower probably retained the large droplets equally as well
as the smaller droplets from 8001 nozzles.
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Quizalofop (Assure II) with adjuvants for grass control. (Nalewaja and
Ciernia) ‘Paul’ oat was seeded August 4. Treatments were applied to 5-leaf
oat on September 4 with 80 F, 30% RH, sunny sky, and 5-mph wind. Treatments
were applied with a 4-wheeled all terrain sprayer with a side mounted boom

haviing S touEsnczZizille sispalced 2 UM In chelsilapaste Various spray volumes were
obtained by changes in speed, nozzles, and pressure. The experiment was a
randomized complete block design with four replicates.
: Sep 2

Treatment Rate Bl Gpa Mph Tip Oat

oz/A %
Quizalofop+PO 0.4+1% 28 285 10 8001 49
Quizalofop+PO 4+0.18G 28 25 1@ 8001 82
Quizalofop+Quad? 0.4+1% 28 205 10 8001 87
Quizalofop+PO 0.4+1% 28 10 205 8001 70
Quizalofop+PO 0.4+0.18G 28 10 203 8001 76
Quizalofop+Quad? 0,4+1% 28 10 2o 8001 88
Quizalofop+PO 0.4+1% 28 5 10 8002 62
Quizalofop+PO 0.440.18G 28 5 10 8002 82
Quizalofop+Quad7’ 0.4+1% 28 5 10 8002 87
Quizalofop+PO 0.4+1% 28 10 10 8004 60
Quizalofop+PO 0.4+0.186G 28 10 10 8004 19
Quizalofop+Quad? 0.4+1% 28 10 10 8004 89
Quizalofop+PO 0.4+1% 15 265 12 LP8001 56
Quizalofop+PO 0.4+.18G 15 2.5 12 LP8001 73
€Wl 8
LD 5% 8
# OF REPS 4

Summary

Quizalofop was most phytotoxic to oat when applied with Quad 7 and
spray volume or droplet size did not influence efficacy when with Quad 7.
Spray volume form 2.5 to 10 gpa were egually effective for quizalofop applied

whieh & getzeolcum oLl (Fezbilmesk) sdjuvenE 2E 1.9 pie/a (0. L8E, However,
quizalofop efficacy increase with spray volume using 8001 or 8002 nozzles
when applied with petroleum oil adjuvant at 1% of the spray carrier. The

reduced efficacy at 10 gpa using 8004 nozzles and 1% (0.8 pt/A) petroleum
scuvemE, JouE pew wplEl oS /A dunciiesiees | Eheie el higher percentage of oil
in the spray probably was reguired for retention of the large droplets.
These data further support the concept that low spray volumes are efficacious
when the adjuvant percentage is increased to egual the amount of the high
spray volume. Further, large spray droplets, as from LP8001 at 2.5 gpa or
8004 at 10 gpa are efficacious with proper adjuvant and adjuvant
concentration.
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Nicosulfuron (Accent) plus adjuvants for qrass control . (Nalewaja and Ciernia)
"Pewl!  eaE, white Proso millet, and Siberian foxtail millet were seeded in
adjacent strips as bioassay species on May 29. Treatments were applied to 7-to 8-
leaf ocat and 6- to 8-leaf millets on July 10 with 87 F, 51% RH, sunny sky, and 3-

to 6-mph wind. Treatments were applied with a 4-wheel ellll=tereainm Sprayer with g
side mounted boom having four nozzles Spaced 20 inches apart. Various spray
volumes were obtained by changes in speed, and nozzles. The experiment was a
randomized complete block design with four replicates.
July 29
Treatment Rate Psi Gpa Mph Tip Prmi Ptmi o0at
oz/A g

Nicosulfuron+Act90 0.25+0.25% 28 255 10 8001 33 40 38
Nicosulfuron+Quad? 0.25+1% 28 2055 10 8001 719 79 78
Nicosulfuron+Quad? 0.25+2% 28 2.5 10 8001 78 88 87
Nicosulfuron+Scoil 0.25+1% 28 2.5 10 8001 56 58 61
Nicosulfuron+Scoil 0,250, 1866 28 2.5 10 8001 78 84 87
Nicosulfuron+act 90 0.25+0.25% 28 10 10 8004 5l 57 69
Nicosulfuron+Quad7 0. 25513 28 10 10 8004 7S 77 85
Nicosul furon+Quad?7 01.25+2% 28 10 10 8004 79 83 85
Nicosulfuron+Scoil 0.25+1% 28 10 10 8004 7 76 80
Nicosulfuron+Scoil 0.25+0.188G 28 10 10 8004 78 84 83
Co Vo 5 9 1 8
LSD 5% 9 12 9

# OF REPS 4 4 4

Summary

Nicosulfuron phytotoxicity to all species was equally as great when applied
im 2.5 or 10 gpa when with Scoil at LoS /A (0.188G) or Quad 7 e UL or 2%,
However, Quad 7 was moze effective for oat control at 2% when in 2.5 gpa.
Nicosulfuron was less eEiective dn 2.5 tham 10 gpa when Activator 90 Oor Scoil were
used on a percentage of the spray.

65



Spray volume with glyphosate (Roundup Ultra), Fargo,ND. (Nalewaja, John D
and Mark G. Ciernia). BAn experiment was established to determine the efficacy of
glyphosate (Roundup Ultra) applied in different spray volumes. ‘Paul’ oat,
\giperian’ foxtail millet, and ‘White’ proso millet were seeded in adjacent strips
as bioassay species on August 4. Treatments were applied to 7-leaf ocat and 5-leat
millets on September 11, 1998, with 80 E, 30% RH, and 9 mph wind. Treatments were
applied with a 4-wheeled all-terrain sprayer equipped with a side mounted boom
with four nozzles spaced at 20 sincies. Various spray volumes were obtained by
changes in speed, nozzles, and pressure. The experiment was a randomized complete

block design with four replicates. Control was evaluated on September 29, 1996

Sept 21
Treatment? Rate Psi Gpa Mph Tip Oat Fomi Prmi
oz /A $
Glyphosate ©.5 28 22 10 8001 30 24 27
Glyphosate+12—l4—80 0) 5 50 5% 28 2.5 10 8001 69 80 74
Glyphosate 065 28 5 5 8001 34 54 38
Glyphosate+12-14-80 0650 55 28 5 5 8001 70 78 69
Glyphosate a5 15 288 12 LPB8001 38 51 44
Glyphosate+12-14-80 0.5+0.5% 15 2.5 L2 LP8001 74 78 64
Glyphosate 0.5 28 5 10 8002 15 35 5
Glyphosate+12—l4—80 0, 5+0,.5% 28 5 10 8002 76 80 69
Glyphosate OR35S 28 10 10 8004 3 28 5
Glyphosate+12-14-80 0. 530 . 5% 28 10 10 8004 61 74 56
CoVo % 15 9 1S
S0 5% 10 8 8
# OF REPS 4 4 4

a12-14-80=Alfonic 12-14-80 ethoxylate surfactant from Vista Chemical Co., Austin,
TX.
Summary

Oat was the most uniform species and rating for oat should best indicate
response to treatments, even though the LSD is larger for oat. Surfactant greatly
increased Roundup Ultra phytotoxicity regardless of spray volume, nozzles, travel
speed, or pressure. Roundup Ultra with or without surfactant (12-14-80) was less
phytotoxic to oat when applied at 10 gpa using 8004 nozzles than any other
treatment. It cannot be determined from the experiment if the reduced Roundup
Ultra efficacy at 10 gpa was pecause of the high volume or the large droplets
produced by the 8004 nozzles. The results clearly indicate that additional
adjuvants are required with Roundup Ultra at low use rates.
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Alfalfa Response to Velpar. Zollinger and Fitterer. An experiment was conducted at NW-22 to evaluate the
response of alfalfa to Velpar. POST applications were applied to alfalfa breaking dormancy with V4" growth on
April 9, 1998 at 3:00 pm with 52 F air, 45 F soil surface, 38% RH, 0-5 mph NW wind, 60% clouds, moist soil
surface, wet subsoil, no dew and alfalfa breaking dormancy with V4" growth. Treatments were applied to the center
8 ft of the 10 X 30 ft plots with a CO, backpack sprayer delivering 17 gpa at 40 psi through 8002 flat fan nozzles.
The experiment had a randomized complete block design with four replicates per treatment.

Treatment Rate Yield
(1b/A) (tons dry matter/A)

Velpar DF (1X rate) 1 2.44

Velpar DF (2X rate) 2 S

Untreated check 2.58

LSD (0.05) NS

Rainfall occurred on April 12 and 13 in the amount of 0.01" and 0.05" respectively. No alfalfa injury was detectable
throughout the season. Harvest was taken June 3, 1998 with alfalfa in 7% bloom and an average height of 27"



Imi Canola. Zollinger and Fitterer. An experiment was conducted in Casselton, ND to evaluate weed control from
herbicides applied at the PPI and POST stages. PPI treatments were applied and incorporated with a rototiller to a depth of
2” on May 4, 1998 at 1:00 pm with 66 F air, 58 F soil 2-4” depth, 32% RH, 100% clouds, and 25 NW mph wind, dry soil
surface, and moist subsoil. Pioneer ‘45A71' canola was planted May 4, 1998. POST treatments were applied May 29,
1998 at 3:10 pm with 66 F air, 87 F soil surface, 36% RH, 0% clouds, and 10-12 mph N wind, dry soil surface, moist
subsoil, good crop vigor, no dew present, and crop stage was cotyledon-2 If. Weed species present were: 1-27, (30-40/ft%)
foxtail; 1-27, 1-3 If, (5-10/ft?) rosette wild mustard; 2-4”, 2 1f, (5-12/ft*) common cocklebur. LPOST treatments were
applied June 23, 1998 at 12.00 pm with 79 F air, 68 F soil surface, 68% RH, 50% clouds, and 6-8 mph SE wind, moist soil
surface, wet subsoil, good crop vigor, no dew present, and crop stage was bolting. Weed species present were: 1-47, 1-4 1f,
(30-40/ft?) foxtail; 3-6”, bolting, (5-10/ft?) wild mustard; and 2-6”, 4-6 If, (5-12/ft*) common cocklebur. Treatments were
applied to the center 8 feet of the 10 by 30 ft plots with a bicycle-wheel-type plot sprayer equipped with a wind shield
delivering 17 gpa at 40 psi through 8002 flat fan nozzles for soil applied treatments and 8.5 gpa at 40 psi through 8001 flat
fan nozzles for the POST treatments. The experiment had a randomized complete block design with four replicates per
treatment.

May 29 14 DAT 28DAT
Treatment Rate Fxtl Wimu Cocb Fxtl Wimu Cocb Fxtl Wimu Cocb
Product/A %
PPI
Treflan 1.5pt 89 53 50 90 15 16 36 45 15
PPI fb POST
Treflan/Herbicide 273 1.5pt/1.5pt 95 41 43 93 99 73 90 20 0

Treflan/Pinnacle+Herbimax 1.5pt/0.250z+1.25% 96 43 39 96 6l 40 84 99 35
Treflan/Motive+Herb+28% 1.5pt/20z+1.25%+1.25% 97 56 50 96 56 65 79 98 63
Treflan/Motive+Herb+28% 1.5pt/doz+1.25%+1.25% 92 34 39 98 99 88 90 99 88
Treflan/Motive+Herb+28% 1.5pt/4oz+1.25%+1.25% 96 49 55 99 99 90 OF7ERRO0) 84

POST

Motive+Herb+28% UAN  20z+1.25%+1.25% - - - 88 94 73 79 99 75
Motive+Activator 90+28% 20z+0.25%+1.25% - - - 93 97 81 75 99 81
Motive+Herb+28% UAN  40z+1.25%+1.25% - - - 95 97 81 84 99 84
Motive+Act 90+28% UAN 40z+0.25%+1.25% - - - 95 98 91 83 99 86
Motive+Herb+28% UAN  Soz+1.25%+1.25% - - - 94 99 79 86 99 86
Motive+Act 90+28% UAN 50z+0.25%+1.25% - - - 94 99 86 88 99 89
Motive+Herb+28% UAN  50z+1.25%+1.25% - - - 93 98 86 88 99 89
Motive+Act 90+28% UAN 50z+0.25%+1.25% - - - 93 98 30 81 99 88
Assure II+Pinnacle+Act 90 80z+0.250z+0.25% - - - 66 58 30 80 99 35

Poast+Motive+Herb+28%  lpt+20z+1.25%+1.25% - - 94 94 58 90 99 78
Poast+Motive-+Herb+28%  Ipt+doz+1.25%+1.25% - - 96 96 86 90 99 88
Poast+Stinger+Herb+28%  1pt+0.330z+1.25%+ 1.25% - - 92 = 28 21 91 30 50
LPOST

Motive+Herb+28% UAN  40z+1.25%+1.25% - - - 59 99 40 7 9 65
Motive+Act 90+28% UAN 40z+0.25%+1.25% - - - 79 75 40 81 99 73
Untreated 0 0 0 0 0 0 0 0 0
LSD (0.05) 2 5 8 11 18 18 11 5 13

Excessive rainfall cause canola damage particularly to the second replicate. The study was not harvested for yield due to
crop injury from rainfall. All treatments except Poast + Stinger gave complete pigweed and common lambsquarters control.
At 28 DAT most POST treatments containing Motive showed little difference in foxtail, wild mustard, and common
cocklebur control regardless of rate.



Wild oat control in imidazolinone-tolerant canola. (Brian Jenks, Minot) Canola was seeded May 15 into 6-inch
rows at 700,000 pls/A in a conventional tillage system. Herbicide treatments consisted of preplant incorporated,
early-post (June 8), and late-post (June 22) applications. Individual plots were 10 by 30 ft and were arranged in a
RCBD with three replications. PPI treatments were applied with 80015 flat fan nozzles delivering 20 gpa at 30 PSL.
All postemergence treatments were applied with 8001 flat fan nozzles delivering 10 gpa at 40 PSI. At planting, soil
temperature was 56°F and soil was dry. Canola was harvested with a small plot combine on August 19.

Soil conditions were very dry for the first 30 days after seeding (0.5 inch precip). We received 8 inches of rainfall
the remainder of the growing season. Flea beetle population was high during the dry period and damage was
significant. Postemergence treatments were delayed due to cold temperatures and high winds. No crop injury or
maturity differences were observed. All imazamox treatments provided good wild oat control. However, yields
were much higher when imazamox was applied to smaller wild oat compared to larger wild oat. Canola yields were
much higher when early-season wild oat competition was reduced with trifluralin, trifluralin + imazamox, or
imazamox applied early-post. Although they appeared less competitive, a light population of ALS-resistant kochia
was present in the plots and were standing above the crop at the end of the season.

Application date May 12 June 8 June 22
Application timing PPI POST I POST II
Temperature (°F)

Air 65 60 67

Soil 62 57 65
Soil moisture dry dry moderate
Relative humidity (%) 35 40 57
Canola stage 2 to 3-leaf 4 to 5-leaf
Wild oat stage . 4-leaf 6-leaf

Table. Wild oat control in imidazolinone-tolerant canola.

75 B2 5D

Treatment Rate Wioa  Wioa  Yield
Ib/A --% Control-- Ib/A
trifluralin 0.75 75 68 1025
trifluralin / endothall 0.75 / 0.56 80 68 1182
trifluralin / imazamox + COC + 28% N 0.75 / 0.016 + 1.25% +1.25% 99 96 1553
trifluralin / imazamox + COC + 28% N 0.75 / 0.032 +1.25% + 1.25% 98 99 1472
trifluralin / thifensulfuron + COC 0.75 / 0.023 + 1.25% 72 73 1068
imazamox + COC + 28% N 0.016 +1.25% + 1.25% 95 98 1509
imazamox + NIS + 28% N 0.016 +0.25% + 1.25% 89 88 1264
imazamox + COC + 28% N 0.032 + 1.25% + 1.25% 94 96 1299
imazamox + NIS + 28% N 0.032 +0.25% + 1.25% 95 95 1441
imazamox + COC + 28% N 0.04 +1.25% + 1.25% 96 99 1359
imazamox + NIS + 28% N 0.04 +0.25% + 1.25% 97 98 1524
sethoxydim + imazamox + COC + 28% N 0.2+0.016 +1.25%+ 1.25% 95 98 1376
sethoxydim + imazamox + COC + 28% N 0.2+0.032 +1.25%+ 1.25% 96 99 1180
sethoxydim + clopyralid + COC + 28% N 02+0.125 +1.25%+ 1.25% 95 97 1471
quizalofop + thifensulfuron + NIS 0.055 + 0.023 + 0.25% 89 88 1182
imazamox + COC + 28% N ( Post II) 0.032 +1.25% + 1.25% 88 99 1164
imazamox + NIS + 28% N (Post II) 0.032 +0.25% + 1.25% 85 98 1005
imazamox + COC + 28% N (Post II) 0.04 +1.25% + 1.25% 90 99 1151
imazamox + NIS + 28% N (Post II) 0.04 +0.25% + 1.25% 89 99 1042
hand-weeded + / 98 98 1649
trifluralin + / 0.75 +/
imazamox + NIS + 28% N 0.032 +0.25% + 1.25%
weedy check 0 0 596
weedy check 0 0 585
CV 6 6 17
LSD (0.05) 8 8 333

COC= Class 17% Concentrate by Cenex
NIS= Class Preference by Cenex



Efficacy and crop tolerance to quizalofop/ethametsulfuron combinations in canola. (Brian Jenks, Minot) Canola
was seeded May 15 into 6-inch rows at 700,000 pls/A in a conventional tillage system. Herbicide treatments
consisted of a single application timing for grass control in canola. Individual plots were 10 by 30 ft and were
arranged in a RCBD with three replications. Postemergence treatments were applied with 8001 flat fan nozzles
delivering 10 gpa at 40 PSI. Canola was harvested with a small plot combine on August 18.

Soil conditions were very dry for the first 30 days after seeding (0.5 inch precip). We received 8 inches of rainfall
the remainder of the growing season. Flea beetle population was high during the dry period and damage was
significant. No crop injury or maturity differences due to herbicide treatments were observed. Wild oat control
with quizalofop alone was excellent (>96%) at both evaluations. Wild oat control was reduced slightly (5-10%)
when quizalofop was tankmixed with ethametsulfuron. Increasing the quizalofop rate to overcome antagonism did
not significantly raise percent weed control or canola yields in this study.

Application date June 8
Application timing POST
Temperature (°F)

Air 60

Soil 57
Soil moisture dry
Relative humidity (%) 60
Canola stage 3-leaf
Wild oat stage 4-leaf

Table. Efficacy and crop tolerance to quizalofop/ethametsulfuron combinations in canola.

July 7 August 10 Aug I8
Treatment Rate Wioa Wioa Yield
A e % Control------------ 1b/A
quizalofop + COC 0.055 + 1% 96 99 1381
quizalofop + COC 0.07 + 1% 97 99 1364
ethametsulfuron + COC 0.014 +1% 66 73 1284
quizalofop + ethametsulfuron + COC 0.055 +0.014 +1% 86 95 1345
quizalofop + ethametsulfuron + COC 0.07 +0.014 + 1% 89 92 1413
untreated 0 0 488
CV 11 8 ‘ 14
LSD (0.05) 14 12 305

COC = Herbimax by Loveland



Optimum rate and application timing in glyphosate-tolerant canola. (Brian Jenks, Minot) The objective was to

evaluate the effect of different rates and application timings on crop tolerance and weed control. Canola was seeded
May 15 into 7.5-inch rows at 700,000 pls/A in a conventional tillage system. Herbicide treatments consisted of
early-post (June 6), mid-post (June 15), and late-post (June 22) applications. Individual plots were 10 by 30 ft and
were arranged in a RCBD with three replications. All postemergence treatments were applied with 8001 flat fan
nozzles delivering 10 gpa at 40 PSI. Canola was harvested with a small plot combine on August 18.

Soil conditions were very dry for the first 30 days after seeding (0.5 inch precip). We received 8 inches of rainfall
the remainder of the growing season. Flea beetle population was high in surrounding fields, but there was little or
no damage to the glyphosate-tolerant canola which had been treated with Gaucho. Wild oat control was excellent
with all herbicide treatments. Any treatments receiving the late-post application caused lower leaves to turn a
purplish color and also delayed flowering. Delayed flowering was not observed with the early- or mid-post
applications. Yield decreased with later applications when glyphosate was applied at 16 or 32 fl 0z alone. Weed
competition and/or crop injury may have contributed to the yield decrease. A decreasing yield trend was not
observed in the split applications of glyphosate.

Application date June 6 June 15 June 22
Application timing POST I POST II POST III
Temperature (°F)

Air 56 58 65

Soil 58 65 61
Relative humidity (%) 42 38 66
Canola stage 2 to 3-leaf 4-leaf 6-leaf
Wild oat stage 3-leaf 4-leaf 6-leaf

Table. Optimum rate and application timing in glyphosate-tolerant canola.

7-4 8-11 8-18
Treatment Rate Timing Wioa Wioa Yield
A R S T o e e A s TG g | Lo % Control----- 1b/A
untreated 0 0 1020
glyphosate + AMS 038 + 1% Early 93 96 1655
glyphosate + AMS 0.38 + 1% Mid 96 98 1587
glyphosate + AMS 0.38 + 1% Late 97 99 1396
glyphosate + AMS 0.75+ 1% Early 96 96 1761
glyphosate + AMS 0.75 + 1% Mid 96 97 1618
glyphosate + AMS 0.75 + 1% Late 98 99 1556
glyphosate + AMS / glyphosate + AMS 0.38+1% / 0.38+ 1% Early / Mid 95 97 1605
glyphosate + AMS / glyphosate + AMS 0.38+1% / 038 + 1% Early / Late 99 99 1585
glyphosate + AMS / glyphosate + AMS 038+ 1% / 0.38+ 1% Mid / Late 98 99 1617
sethoxydim + clopyralid + MSO 02+0.188+2.5% Mid 97 99 1719
quizalofop + NIS 0.055 + 0.25% Early 91 93 1832
quizalofop + NIS 0.055 + 0.25% Mid 94 96 1681
CV 2 1 22
LSD (0.05) 3 1 347

MSO = DASH from BASF
NIS = Class Preference from Cenex



Weed control in glufosinate-tolerant canola. (Brian Jenks, Minot) Canola was seeded May 12 into 6-inch rows af
700,000 pls/A in a conventional tillage system. Herbicide treatments consisted of preplant incorporated, early-post
(June 6), and late-post (June 15) applications. Individual plots were 10 by 30 ft and were arranged in a RCBD with
three replications. PPI treatments were applied with 80015 flat fan nozzles delivering 20 gpa at 30 PSI. All
postemergence treatments were applied with 8001 flat fan nozzles delivering 10 gpa at 40 PSL. Canola was
harvested with a small plot combine on August 17.

Soil conditions were very dry for the first 30 days after seeding (0.5 inch precip). We received 8 inches of rainfall
the remainder of the growing season. Flea beetle population was high during the dry period and damage was
significant. No crop injury or maturity differences were observed with any herbicide treatment. All PPI or early-
post treatments provided good wild oat control. However, control and yields were much higher when glufosinate
was applied to 3-1f wild oat compared to 5-1f wild oat. Wild oat control was slightly higher with the split
application of glufosinate compared to single applications. Canola yields were much higher by reducing early-
season wild oat competition with either trifluralin, trifluralin + glufosinate, or glufosinate applied early-post. The
addition of sethoxydim did increase wild oat control and canola yield. Kochia was present in the experimental area,

but populations were not uniform and therefore not rated; however, kochia was controlled in glufosinate-treated

plots.
Application date May 5 June 6 June 15
Application timing PPI POST I POST I
Temperature (°F)

Air 61 59 72

Soil 64 62 70
Soil moisture Dry Dry Moderate
Relative humidity (%) 33 38 34
Canola stage 2 to 3-leaf 4-leaf
Wild oat stage 3-leaf 5-leaf
Table. Weed control in glufosinate-tolerant canola.
Treatment Rate Wioa Wioa Yield

TR e e T R S R e S et % Control---------- 1b/A

trifluralin 0.75 94 93 1380
trifluralin / endothall 0.75 / 0.56 89 90 1467
trifluralin / glufosinate 0.75 / 0.27 96 97 1801
trifluralin / glufosinate (Post II) 0.75 / 0.27 91 97 1754
glufosinate 0.27 79, 87 1443
glufosinate + AMS 027 +3 82 90 1438
glufosinate + sethoxydim + MSO 027+0.2+1.25% 94 93 1657
glufosinate 0.36 79 86 1474
glufosinate + AMS 0.36+3 88 83 1377
glufosinate 0.45 94 94 1720
glufosinate 0.89 94 94 1720
glufosinate / glufosinate (Post II) 0.27 / 027 96 95 1618
glufosinate (Post II) 0.27 68 67 842
glufosinate + MSO (Post II) 0.27 +1.25% 77 70 1068
glufosinate (Post IT) 0.36 65 59 999
glufosinate + AMS (Post II) 0.36 +3 82 74 1306
glufosinate (Post II) 0.45 78 69 1059
glufosinate (Post II) 0.89 86 78 1400
hand-weeded + 98 99 1710

trifluralin / 0.75

glufosinate 0.27
weedy check 0 0 452
CV 9 8 24
LSD (0.05) 12 11 548

MSO = Class Destiny from Cenex



Canola herbicide screening trial at Minot, ND - 1998. (Brian Jenks, Minot) The objective of this
trial was to evaluate weed control in imidazolinone-tolerant canola. Treatments consisted of
combinations of PPI’s, PRE’s, and two postemergence applications. All treatments were applied
with a bicycle sprayer using CO, as the propellant. Individual plots were 10 by 30 ft and were
arranged in a RCBD with three replications. The PPI’s and PRE’s were applied with 80015 flat fan
nozzles, 20 gpa at 30 psi. All post treatments were applied with 8001 flat fan nozzles, 10 gpa at
40 psi. Canola variety 45A71 was seeded May 13 at 700,000 seeds per acre. Seed bed
preparation was conventional with 6-inch row spacing. At planting, soil temperature was 56°F and
soil was dry. Application information is listed below:

Application date May 12 May 14 June 10 June 22
Application timing PPI PRE POST | POST ||
Temperature (°F)

Air 66 63 65 65
Soil 61 57 63 59
Soil moisture Dry Dry Dry Moist

Relative humidity (%) 35 87 74 66
Wind (mph) 8 5-8 6 4
Time of day 4 pm 4 pm 7 pm 10 am
Canola
leaf no. 3 6
Wild oat
leaf no. _ 3 4-5
tiller no. 1 2
density (ft?) 7 10

Soil conditions were very dry for the first 30 d after seeding (0.5 inch precip). We received 8
inches of rainfall the remainder of the growing season. Flea beetle population was high during the
dry period and damage was significant. The canola Crop was not as competitive as normally
expected early in the growing season due to the dry conditions and flea beetle damage.

Severe crop injury was observed with carfentrazone (60%). Dicamba and quinclorac caused
stunting early but the crop appeared to recover as the season progressed. Endothall caused slight
stunting and delayed maturity in all treatments, Wild oat control with trifluralin combinations
ranged from 52-73% with most treatments. Control was slightly higher (85%) when mixed with
ethametsulfuron, which was also observed in a separate study (data not shown) indicating that
ethametsulfuron may have some activity on wild oat. PPl treatments alone provided poor to fair
wild oat control. PRE treatments did not control wild oat. Postemergence grass herbicides
generally provided excellent wild oat control. The most effective treatment was probably trifluralin
(PPI) followed by an early postemergence grass herbicide. Notes were taken on control of low
populations of wild buckwheat and kochia, but are not presented here. In general, following POST
applications, wild buckwheat populations were lower in endothall and clopyralid plots and highest in
the PRE treatments or with products containing grass herbicides only. Imazamox did not control
wild buckwheat as well as endothall or clopyralid. Kochia populations were also higher in the PRE
and grass-herbicide treatments. There were fewer kochia in the ethalfluralin, trifluralin,
pendimethalin, F-8426, and quinclorac treatments. Imazamox appeared to control some of the
kochia, but a few plants did stand above the canola. These plants exhibited excessive branching
(or shortened distance between branches) at the base, which is typical of ALS-resistant kochia.



Table. Canola herbicide screening trial at Minot, ND - 1998

75 g0 829
Treatment® Rate Wioa Wioa Yield
(Ib ai/A) (% control) (Ib/A)
PPI Treatments
ethalfluralin 0.95 83 74 1041
pendimethalin 1.24 57 53 940
trifluralin 0.75 70 62 1235
trifluralin 1.0 88 67 953
metolachlor 1.5 37 23 580
dimethenamid ins 40 30 768
acetochlor + safener 2.4 42 25 739
PRE treatments
metolachlor 1.5 43 40 911
dimethenamid 1.5 52 35 865
acetochlor + safener 2.4 55 48 680
PPl / POST | treatments
trifluralin / clopyralid 0.75 / 0.125 65 63 1251
trifluralin / dicamba 0.75 / 0.063 83 72 1114
trifluralin / endothall 0.75 / 0.375 69 52 879
trifluralin / endothall 0.75 / 0.56 75 73 1205
trifluralin / endothall 0.75/ 0.75 80 72 1087
trifluralin / ethametsulfuron + COC 0.75/ 0.019 + 1% 80 85 1161
trifluralin / thifensulfuron + COC 0.75/ 0.004 + 1% 68 60 1044
trifluralin / 0.75 / 99 99 1480
imazamox + COC + 28%N 0.016 + 1.25% + 1.256%
trifluralin / 0.75 / 99 99 1330
imazamox + COC + 28%N 0.032 + 1.25% + 1.25%
PPl / POST Il treatments
trifluralin / endothall (Post II) 0.75 / 0.56 73 64 1086
trifluralin / 0.75 / 88 99 1345
imazamox + COC + 28% N (Post Il) 0.016 + 1.25% + 1.25%
trifluralin / 0.75 / 85 99 1186

imazamox + COC + 28% N (Post I)

0.032 + 1.25% + 1.25%

(continued)



Table. Canola herbicide screening trial at Minot, ND -1998 (continued)
2=y B0 G20
Treatment® Rate Wioa Wioa Yield
(Ib ai/A) (% control) (Ib/A)
POST | treatments
quizalofop + COC 0.055 + 1% 98 99 1416
nicosulfuron + COC 0.031 + 1% 95 98 1089
endothall 0.56 0 0 762
sethoxydim + COC 0.2 + 1.26% 80 99 1148
quizalofop + thifensulfuron + COC 0.055 + 0.004 + 1% 95 99 1072
quizalofop + ethametsulfuron + COC 0.055 + 0.019 + 1% 95 95 1192
quizalofop + clopyralid + COC 0.055 + 0.125 + 1% 98 99 1282
nicosulfuron + thifensulfuron + COC 0.016 + 0.004 + 1% 95 99 1291
nicosulfuron + thifensulfuron + COC 0.031 + 0.004 + 1% 95 91 1256
imazamox + COC + 28% N 0.016 + 1.256% + 1.25% 96 99 1361
imazamox + COC + 28% N 0.032 + 1.25% + 1.25% 99 99 1448
sethoxydim + carfentrazone + NIS 0.2 + 0.004 + 0.25% 94 98 982
sethoxydim + 0.2 + 79 78 971
carfentrazone + NIS 0.008 + 0.25%
sethoxydim + endothall + NIS 0.2 + 0.375 + 0.25% 95 98 998
quinclorac + MSO 0.125 + 1.25% 27 32 921
quinclorac + MSO 0.25 + 1.25% 33 50 902
POST I / POST Il treatments
sethoxydim + COC / endothall (Post Il) 0.2 + 1.25% / 0.375 99 99 1105
quizalofop + COC / 0.055 + 1.0% / 98 99 1449
thifensulfuron + COC (Post Il) 0.004 + 1.0%
quizalofop + COC / 0.055 + 1.0% / 98 99 1326
imazamox + COC + 28% N (Postll) 0.016 + 1.25% + 1.25%
POST Il treatment
imazamox + COC + 28% N (Post Il) 0.032 + 1.25% + 1.25% 85 99 1086
Checks
hand-weeded + 99 99 1564
trifluralin / 0.75 /
imazamox + COC + 28% N 0.032 + 1.25% + 1.25%
weedy check 0 0 749
CV 16 18 22
LSD (0.05) 19 18 395

® Additives: NIS is Class Preference, COC is Class 17% Concentrate, and MSO is Class Destiny.



Weed managment in Roundup-Ready cemala) Carrilnettoa 1996, (Encies
and Zwinger) The experiment was conducted to evaluate canola
injury and weed control with selected rates and application
timing of Roundup Ultra. Roundup-ready and Liberty-1link canola
was seeded in 7-inch rows at a rate to establish 17 plants/ft? on
June 4, 1998. Herbicide treatments were applied to a 6.67 ft
Wide area the length of 10 by 25 £t plots with a hand-held
sprayer through 8001 flat-fan nozzles delivering 10.3 gal/A at 40
oSl IreamEnEs o 3-leaf canola were applied June 27 wWith 63 10
78% RH, sunny sky, and 8 mph wind te 0. 5= te 6-inchi tallfiEediroot
and prostrate pigweed, 1- to 2-inch tall common lambsquarters,
and 2- to 5-leaf yellow and green foxtail. Treatments on 4- to
S5—leaf canola were applied July 1 with 66 F, 86% RH, sunny sky,
smel 1 el winel e O.5= €O 6= incht ol pilgueed, lisitcoRZiin el tall
common lambsquarters, and 2- tTo Solloai| oxstall,  [Treptments on S=
to 6-leaf canola were applied July 3 with 64 F, 96% RH, 100%
cloudy sky, and 9 mph wind to 0.5- to g-dmch Eall plgweec, L= €@
o—inch tall common lambsquarters, and 8= o S5-leaf foxtaill, Crop
tolerance was visually evaluated July 9 and August 24. The
canola was machine harvested on August 26. The experiment was a
randomized complete block design with three replications.

Weed control Canola
Herbicide Canola Pigweed Colg Extl Seed Test
No. Treatment Rate stage 7/16 8/27 8/27 8/27 yield weight
ozl AlEaEl | semaesaaes g ———————— 1b/A 1b/bu
1. Untreated 0 0 0 0 844 .8 51.0
2. Roundup Ultra 16 3 99 93 99 87 984.2 51.5
3. Roundup Ultra 16 4-5 97 93 98 85 1004.3 52,4
4. Roundup Ultra 16 5-6 95 96 97 83 LT .2 51.4
5. Roundup Ultra 32 3 96 96 94 15 874.3 51.6
6. Roundup Ultra 32 4-5 97 97 97 78 820, 1. 51,9
7. Roundup Ultra 32 5-6 98 96 98 83 763.3 52 .4
8. Roundup Ultra 16/16 3/4-5 98 97 99 78 878.7 51.4
9. Roundup Ultra 16/16 8/5=6 99 98 99 82 957 .4 52.4
10. Roundup Ultra 16/16 4-5/5-6 98 98 99 96 1046.1 51 .4
11. Poast 29
+ Stinger + 8
+ COC + 0.125% 4-5 50 43 50 S, 696.0 54 oL
12. Hand-weeded 99 93 88 85 1035 .5 50.6
13. Hand-weeded
+ Roundup Ultra 32 3 99 95 98 88 896.0 5254
Mean 86 84 86 78 913.2 51,6
C.Vo % 14 13 18 16 15 2
LSD (0.05) 21 18 26 22 2309 NS
14. Liberty 32 4-5 94 92 92 68 A58 . T 48.9

Canola injury or development delay were not observed. Generally,
all Roundup Ultra treatments provided good to excellent weed
control. The low rate of Roundup Ultra provided similar weed
control and similar or greater seed yield compared to the higher
rate applied once or as a sequential treatment. Roundup gl e
provided greater control of pigweed and common lambsquarters
compeeed 0 POBSIE = Stinger. Seed yield was similar between the
hand-weeded check and the hand-weeded check plus Roundup Ultra.
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PPI Weed Control in Corn, Zollinger and Fitterer. An experiment was conducted in Casselton, ND to evaluate
weed control from herbicides applied at the PPI and POST stages. PPI treatments were applied and incorporated
with a rototiller to a depth of 2" on May 7, 1998 at 12:00 pm with 58 F air, 55 F soil at 2-4" depth, 38% RH, 75%
clouds, and 0-2 mph NW wind, dry soil surface, and moist subsoil. Interstate PayCo ‘4X85” corn was planted on
May 7, 1998. POST treatments were applied May 29, 1998 at 3:00-3:30 pm with 66 F air, 87 F soil surface, 36%
RH, 0% clouds, and 8-10 N mph wind. Treatments were applied to the center § feet of the 10 by 40 ft plots with a
bicycle-wheel-type plot sprayer equipped with a wind shield delivering 17 gpa at 40 psi through 8002 flat fan
nozzles for PPI applied treatments and 8.5 gpa at 40 psi through 8001 flat fan nozzles for POST applied treatments.
The experiment had a randomized complete block design with three replicates per treatment.

May 26 June 12

Treatment Rate Fxtl Wimu  Cocb Fxtl Wimu  Cocb

Product/A %
PPI
Axiom 2loz 83 S 13 80 88 0
Axiom 230z 95 70 25 93 95 20
Axiom+Hornet 2loz+4.80z 88 98 28 79 99 85
DoublePlay Spt 99 47 17 97 67 15
Surpass 2.5pt 93 70 35 91 77 23
USA 1000 0.7251b 95 95 23 96 96 60
Axiom+Balance 10.50z+1.50z 87 95 23 94 98 53
Surpass+Sencor 2.5pt+30z 95 95 32 95 93 23
PPI fb POST
Axiom/Banvel 2loz/10z 93 99 23 92 92 23
Surpass/Shetgun+Sencor 2.5pt/1.5pt+20z 90 99 87 95 99 92
Untreated 0 0 0 0 0 0
LSD (0.05) 9 5 11 14 16 23

Cold/wet weather after planting caused little corn to emerge. Most treatments except Axiom at 21 0z/A and Axiom
+ Hornet gave greater than 90% foxtail control. Most treatments except Axiom at 21 0z/A, DoublePlay, and Surpass
gave greater than 90% wild mustard control. Only Hornet or the treatment contaming Shotgun gave adequate
common cocklebur control.
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PRE Weed Control in Corn. Zollinger and Fitterer. An experiment was conducted in Casselton, ND to evaluate
weed control from herbicides applied at the PRE stage. Interstate PayCo ‘4X85’ corn was planted and PRE
treatments were applied on May 7, 1998 at 1:30 pm with 62 F air, 55 F soil at 2-4" depth, 38% RH, 100% clouds,
and 1-4 mph NW wind, dry soil surface, and moist subsoil. Treatments were applied to the center 8 feet of the 10
by 40 ft plots with a bicycle-wheel-type plot sprayer equipped with a wind shield delivering 17 gpa at 40 psi
through 8002 flat fan nozzles. The experiment had a randomized complete block design with three replicates per
treatment. :

May 26 June 12
Treatment Rate Fxtl Wimu Cocb Fxtl Wimu  Cocb
Product/A %
Balance 1.50z 7y 77 20 86 95 52
Balance 20z 80 80 25 91 99 60
Harness 2.3pt 95 83 15 93 92 18
Surpass 2.5pt 92 85 17 93 85 10
Balance+Atrazine 1.50z+0.51b ai 95 95 25 96 99 72
Balance+FulTime 1.50z+2.5pt 97 951 4122 93 99 77
Balance+Harness 1.50z+1.125pt 97 95 2 93 98 62
Balance+Harness Xtra 1.50z+1.63pt 97 96 23 93 99 87
Balance+TopNotch 1.50z+2pt 97 90 13 88 99 63
Surpasst+Hornet 2.5pt+4.80z 99 99 47 90 98 78
Surpass+Python 2.5pt+loz 97 97 37 93 95 47
Surpass+Python 2.5pt+1.250z 99 99 48 88 99 63
Untreated 0 0 0 0 0 0
LSD (0.05) 6 5 10 10 4 10

Rainfall occurred prior to weed emergence to activate herbicides. Cold/wet weather after planting caused little corn
to emerge. Most treatments gave greater than 85% foxtail and wild mustard control. Only Balance + Harness Xtra
gave greater than 85% common cocklebur control.
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PRE/POST Weed Control in Corn . Zollinger and Fitterer. An experiment was conducted in Casselton, ND to
evaluate weed control from herbicides applied at the PRE and POST stages. Interstate PayCo ‘4X85° corn was
planted and PRE treatments were applied May 7, 1998 at 2:00 pm with 64 F air, 55 F soil at a depth of 2-4", 38%
RH, 100% clouds, and 1-4 NW mph wind, dry soil surface, and moist subsoil. POST treatments were applied June
5, 1998 at 11:00 am with 56 F air, 62 F soil surface, 43% RH, 100% clouds, and 0-3 NW mph, dry soil surface, and

moist subsoil. Weed species present were: 1-3", 2-4 If, (10-40/ft?) foxtail; 1-3"

mustard; 1", cot-11f, (5-10/ft>) venice mallow; 2-4"

» 2-4 If, (10-20/1t>) rosette wild

, 2-4 1f, (10-30/ft*) common cocklebur. Treatments were

applied to the center 8 feet of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer equipped with a wind

shield delivering 17 gpa at 40 psi through 8002 flat fan
8001 flat fan nozzles for POST treatments. The experi

replicates per treatment.

nozzles for PRE treatments and 8.5 gpa at 40 psi through
ment had a randomized complete block design with three

June 23 July 10
Treatment Rate Extl Cocb Fxtl  Cocb
Product/A %

PRE fb POST

Balance/Buctril 1.50z/1.5pt 93 98 82 85
Balance/Clarity 1.502/0.5pt 82 98 77 95
Frontier/Buctril 200z/1.5pt 12 90 52 80
Frontier/Shotgun 160z/3pt 99 98 98 95
Frontier/Shotgun 160z/2pt 98 97 97 94
Surpass/Shotgun 2.50z/2pt 96 97 88 96
Frontier/Aim+NIS 2002/0.320z+0.25% 87 63 58 53
Frontier/Clarity+28% UAN 200z/1pt+1qt 81 91 67 96
Frontier/Hornet+Impressive DB 200z/1.60z+2.251b 87 50 67 82
Frontier/Shotgun+Broclean 160z/1.5pt+0.75pt 99 98 72 93
Frontier/Shotgun+Clarity 160z/1.5pt+2pt 98 97 93 92
Frontier/Shotgun+PCC-140 160z/1.5pt+0.33pt 97 98 96 93
Frontier/Distinct+NIS+28% UAN 200z/40z+0.25%+2.5qt 87 88 70 93
Frontier/Distinct+NIS+28% UAN 200z/60z+0.25%+2.5qt 89 96 70 98
Frontier/Hornet+Herbimax+AMS 200z/1.60z+1qt+21b 92 57 80 78
Frontier/Hornet+NIS+28% UAN 2002/2.402+0.25%+2.5qt 82 60 70 89
Frontier/Aim+Hornet+NIS+28% UAN 2002/0.3202+2.4oz+0.25%+2.Sqt 95 65 83 90
Untreated 0 0 0 0
LSD (0.05) 16 S 24 11

Cold/wet weather after planting caused little corn to emerge. Balance and Frontier were applied PRE at reduced

rates to partially control foxtail and allow evaluation of broadleaf herbicides. Rainfal
emergence to activate PRE herbicides. All treatments

1 occurred prior to weed
gave complete wild mustard control. Redroot pigweed and

common lambsquarters were not uniform at this location and were not evaluated. Most treatments except Frontier
followed by Aim gave near 80% common cocklebur control or greater.
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POST(1) Weed Control in Corn . Zollinger and Fitterer. An experiment was conducted in Casselton, ND to
evaluate weed control from POST applied herbicides. Interstate PayCo ‘4X85° corn was planted on May 7, 1998.
POST treatments were applied June 5, 1998 at 12:00-1:00 pm with 56 F air, 62 F soil surface, 43% RH, 100%
clouds, and 0-3 mph NW wind, dry soil surface, moist subsoil, poor crop vigor, no dew present, and crop stage was
3-4"/3 If. Weed species present were: 1-3", 2-4 If, (10-40/£t%) foxtail; 1-3", 2-4 If, (10-20/ft*) rosette wild mustard;
1", cot-11f, (5-10/ft?) venice mallow; 2-4", 2-4 If, (10-30/ft*) common cocklebur. Treatments were applied to the
center 8§ feet of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer equipped with a wind shield delivering
8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized complete block design with three
replicates per treatment.

June 23 July 10
Treatment Rate Fxtl  Cocb Fxtl Cocb
Product/A %
Accent+Atrazine+Scoil 0.50z+0.421b+1.5pt 87 30 92 0
Accent+Clarity+Quad 7 0.330z+40z+1% 80 55 68 95
Accent+Clarity+Scoil 0.330z+40z+1.5pt 84 53 68 94
Accent+Distinct+Quad 7 0.50z+40z+1% 83 68 77 90
Accent+Herbimax+28% UAN 0.670z+1%+2qt 87 53 83 50
Accent+Hornet+Quad 7 0.50z+2.40z+1% 86 60 89 96
Basis+Clarity+Quad 7 0.330z+40z+1% 73 63 68 95
Basis+Herbimax+28% UAN 0.330z+1%+2qt 7S 63 65 63
Accent+Atrazine+Aim+NIS 0.670z+0.421b+0.3202+0.25% 53 67 37 50
Accent+Atrazine+Clarity+Scoil 0.330z+0.421b+40z+1.5pt 92 90 90 93
Accent+Distinct+NIS+28% UAN 0.670z+602+0.25%+2qt 82 84 82 95
Accent+Hornet+NIS+28% UAN 0.670z+2.40z+0.25%+2qt 82 57 2 96
Accent+Scorpion ITI+NIS+28% UAN 0.670z+40z+0.25%+2qt 85 95 80 93
Accent+Shotgun+NIS+28% UAN 0.670z+2pt+0.25%+2qt 78 97 78 93
Basis+Atrazine+Herbimax+28% UAN 0.330z+0.421b+1%+2qt 83 53 60 33
Untreated 0 0 0 0
LSD (0.05) 12 9 19 18

Cold/wet weather after planting caused little corn to emerge. Accent + Atrazine + Scoil with or without Clarity gave
90% foxtail control. A higher proportion of yellow foxtail was present. All treatments gave complete wild mustard
control. Most treatments including a plant growth regulator herbicide controlled common cocklebur.
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POST(2) Weed Control in Corn . Zollinger and Fitterer. An experiment was conducted in Casselton, ND to
evaluate weed control from POST applied herbicides. Interstate PayCo ‘4X85° corn was planted on May 7, 1998.
POST treatments were applied June 5, 1998 at 12:00-1:00 pm with 56 F air, 62 F soil surface, 43% RH, 100%
clouds, and 0-3 mph NW wind, dry soil surface, moist subsoil, poor crop vigor, no dew present, and Crop stage was
3-47/3 If. Weed species present were: 1-37, 2-4 If, (10-40/ft?) foxtail; 1-37, 2-4 If, (10-20/ft*) rosette wild mustard;
17, cot-1If, (5-10/ft*) venice mallow; 2-4”, 2-4 If, (10-30/ft*) common cocklebur. Treatments were applied to the
center 8 feet of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer equipped with a wind shield delivering
8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized complete block design with three
replicates per treatment.

June 23 July 10
Treatment Rate Extl Cocb Fxtl Cocb
Product/A %
Accent Gold+Quad 7 20z+1% 83 12 88 93
Accent Gold+Quad 7 2.50z+1% 78 17 90 96
Accent Gold+Quad 7 2.70z+1% 83 75 93 95
Accent Gold+Scoil 20z+1.5pt 80 73 87 95
Accent Gold+Scoil 2.50z+1.5pt 68 72 87 95
Basis Gold+Scoil 100z+1.5pt 87 43 80 50
Accent Gold+Atrazine+Scoil 20z+0.421b+1.5pt 73 75 82 95
Accent Gold+Clarity+Scoil 20z+40z+1.5pt 75 12 81 95
Accent Gold+Distinct+Scoil 1.50z+30z+1.5pt 67 67 65 95
Accent Gold+Distinct+Scoil 1.50z+40z+1.5pt 67 70 67 95
Accent Gold+Distinct+Scoil 20z+30z+1.5pt 75 72 75 95
Accent Gold+Distinct+Scoil 20zt40z+1.5pt 70 73 82 95
Accent Gold+Herbimax+28% UAN 2.90z+1%+21b 7 72 92 95
Basis Gold+Accent+Scoil Toz+0.20z+1.5pt 85 32 90 40
Basis Gold+Herbimax+28% UAN 140z+1%+2qt 82 53 78 60
Untreated 0 0 0 0
LSD (0.05) 16 11 12 6

Study objectives were to evaluate weed control from Accent Gold at label and reduced rates alone or with tank-mix
products. Cold/wet weather after planting caused little corn to emerge. All treatments gave 100% wild mustard
control. Most treatments except Accent Gold at 1.5 0z/A gave greater than 80% foxtail control. Basis Gold did not
control common cocklebur. No adjuvant enhancement of Accent Gold was observed.

15



Weed Control in Imi Corn. Zollinger and Fitterer. An experiment was conducted in Casselton, ND to evaluate
weed control from POST applied herbicides. Garst ‘8972IT" Imi corn was planted May 7, 1998. POST treatments
were applied June 5, 1998 at 2:00 pm with 56 F air, 62 F soil surface, 43% RH, 100% clouds, and 5-7 mph NW
wind, dry soil surface, moist subsoil, poor crop vigor, no dew present, and crop stage was 3-4"/3 1f. Weed species
present were: 1-3", 2-4 If, (10-40/1?) foxtail; 1-3", 2-4 If, (10-20/£t?) rosette wild mustard; 2-4", 2-4 If, (5-15/1t%)
common cocklebur. Treatments were applied to the center 8 feet of the 10 by 40 ft plots with a bicycle-wheel-type
plot sprayer equipped with a wind shield delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles for POST
treatments. The experiment had a randomized complete block design with three replicates per treatment.

June 23 July 10
Treatment Rate Extl Cocb Extl Cocb
Product/A %
Lightning+Quad 7 0.750z+1% 67 50 83 70
Lightning+Scoil loz+1.5pt 85 70 90 82
Lightning+Scoil 0.750z+1.5pt 65 57 85 72
Lightning+NIS+28% UAN 10z+0.25%+2qt 82 72 90 83
Lightning+NIS+28% UAN 0.750z+0.25%+2qt 66 63 80 73
Lightning +NIS+28% UAN 1.280z+0.25%+2qt 85 73 92 87
Lightning+Clarity+Quad 7 loz+40z+1% 71 62 83 88
Lightning+Atrazine+Scoil 10z+0.421b+1.5pt 87 V2 93 93
Lightning+Atrazine+Quad 7 1.280z+0.421b+1% 86 57 95 90
Lightning+Shotgun+NIS+28% UAN loz+1.5pt+0.25%+2qt 83 99 95 93
Lightning+Hornet+NIS+28% UAN loz+2.4pt+0.25%+2qt 72 75 95 95
Lightning+Clarity+NIS+28% UAN loz+40z+0.25%+2qt 82 73 93 93
Lightning+Clarity+NIS+28% UAN 1.280z+40z+0.25%+2qt 91 68 95 95
Accent+Atrazine+Clarity+Scoil 0.670z+0.42lb+40z+1.5pt 87 85 83 93
Accent+Prowl+Clarity+NIS+28% UAN 0.670z+3pt+60z+0.25%+2qt 86 65 87 95
Untreated 0 0 0 0
LSD (0.05) 13 15 9 6

Cold/wet weather after planting caused little corn to emerge. The objectives of this study were to evaluate weed
control from Lightning at label and reduced rates and with adjuvants. At July 10 evaluation most tank-mix
treatments with Lightning gave 90% foxtail and common cocklebur control. However, weed control was reduced
with all treatments of Lightning at 0.75 0z/A regardless of adjuvant.
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Weed Control in Liberty Link Corn. Zollinger and Fitterer. An experiment was conducted in Casselton, ND to
evaluate weed control from herbicides applied at the PRE and POST stages to Liberty Link corn. Croplan Genetics
‘N2555BT’ Liberty Link corn was planted May 7, 1998. The PRE treatments were applied May 26, 1998 at 11:00-
12:00 am with 78 F air, 67 F soil at a depth of 2-4”, 30% RH, 10% clouds, and 10-15 SW mph wind, dry soil
surface, and moist subsoil. The POST treatments were applied May 29, 1998 at 3:30-4:30 pm with 66 F air, 87 F
soil surface, 36% RH, 0% clouds, and 8-10 N mph, dry soil surface, moist subsoil, poor crop vigor, no dew present,
and crop stage was one leaf. Weed species present were: 17, ( 10-40/ft*) foxtail; 1-27, 2 If, (15-20/ft*) wild mustard;
2-37, 2 If, (10-20/ft*) common cocklebur. Treatments were applied to the center 8 feet of the 10 by 40 ft plots with
a bicycle-wheel-type plot sprayer equipped with a wind shield delivering 17 gpa at 40 psi through 8002 flat fan
nozzles for PRE treatments and 8.5 gpa at 40 psi through 8001 flat fan nozzles for POST treatments. The
experiment had a randomized complete block design with three replicates per treatment.

June 12 June 23 July 10

Treatment Rate Fxtl Wimu Cocb  Fxtl Cocb Fxtl Cocb
Product/A %

PRE fb EPOST
Dual II Magnum/Liberty+AMS 2pt+200z+31b 08 97 S 87 B 88 70
Frontier/Liberty+AMS 280z+200z+31b 97 9% 99 %6 B 5 @
Surpass/Liberty+AMS 2pt+200z+31b 6 2 9 0 88 65
Balance/Liberty+AMS 1.50z+200z+31b B 80 05 05 oy 05§y
Prowl/Liberty+AMS 3pt+200z+31b % B 67 67 60 57
EPOST
Liberty+Prowl+AMS 200z+3pt+31b g8 87 &8 50 0 57 53
Liberty+Atrazine+AMS 200z+0.421b+31b G5O GRS R B
Liberty+Atrazine+AMS 200z+0.551b+31b % S0 92 35 67 30 57
Liberty ATZ+AMS 400z+31b V9% 9B 45 B 57 7
Liberty+Atrazine+AMS 160z+0.42Ib+31b 5 9% 90 40 67 0 40
Liberty+Aim+NIS+AMS 1602+0.3202+0.25%+31b 3 85 90 18 68 25 5y
Liberty+Atrazine+Aim+NIS+AMS 160z+0.421b+0.3202+0.25%+3lb 70 93 93 40 72 23 53
Liberty+Atrazine+AMS 1202+0.421b+31b 48 88 77 7 57 20 50
Liberty+Aim+NIS+AMS 1202+0.3202+0.25%+31b 65 80 89 7 0 23 &7
Liberty+Atrazine+Aim-+NIS+AMS 1202+0.421b+0.320z+0.25%+31b 70 95 80 15 57 20 50
Accent+Buctril&Atrazine+NIS+28% 0.670z+2pt+0.25%+2qt 925 98 S R06 N STg st a s
Untreated 0 o 0 0 o0 0 0
LSD (0.05) 13 9 6 7 15 13 4

Rainfall occurred prior to weed emergence to activate herbicides. Cold/wet weather after planting caused little corn
to emerge. At July 10 evaluation, PRE fb POST treatments gave greater than 85% foxtail control. POST treatments
of Liberty with Prowl, Atrazine, or Aim gave poor foxtail control. Only Balance PRE fb Liberty POST gave greater
than 85% common cocklebur control. ‘
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Dry Bean Tolerance to Soil-applied Herbicides. Zollinger and Fitterer. An experiment was conducted, at
Hatton, ND, to evaluate dry bean tolerance to herbicides applied PPI, PRE, and POST. PPI treatments were applied
and incorporated with a rototiller operated 2 inches deep on June 4, 1998, at 2:30 pm with 60 F air, 60 F soil, 31%
RH, 4 to 7 mph N to NW wind, 50% clouds, dry soil surface, and moist subsoil. ‘Winchester’ and ‘Maverick’ pinto
and ‘Norstar’ and ‘Navigator’ navy dry beans were planted and PRE treatments were applied on June 4, 1998, at
3:45 pm with 60 F air, and 60 F soil, 31% RH, 4 to 7 mph NW wind, 50% clouds, dry soil surface, and moist
subsoil. POST treatments were applied on June 30, 1998, at 12:30 with 78 F air, 91 F soil surface, 54% RH, 3 to 5
mph N wind, 5% clouds, moist soil surface, wet subsoil, excellent crop vigor, no dew present, to dry beans at the
first trifoliolate stage. Treatments were applied to the center 6.67 ft of 10 by 40 ft plots with a bicycle type plot
sprayer equipped with drift cones delivering 17 gpa at 40 psi through 8002 flat fan nozzles for the soil applied
treatments and 8.5 gpa at 40 psi through 8001 flat fan nozzles for POST applied treatments. The experiment had a

randomized complete block design with three replicates per treatment.

June 25 July 13 July 28
Treatment® Rate Nav® Nor” Mav® Win® Nav Nor Mav Win  Nav Nor Mav Win
(oz product/A) %

PPI
Sonalan+Python 24+1 2 3 0 0 20 30 12 13 335 SR DS
Sonalan+Python 24+1.26 3 5 0 Z 25 32 20 30 40 53 40 40
Sonalan+Python 24+1.88 3 5 ® 2 w4 26 25 a7 & 50 33
Sonalan-+Python 64+1 8 113 s 3 WM 43 25 27 50 67 50 47
Sonalan+Python 64+1.26 TS EIE) 3 30 43 32 27 37 60 47 40
Sonalan+Python 64+1.88 7 4 7 0 83 50 25 33 43 67 50 50
Sonalan+Authority 40+0.44 1b 5 7 5 6 IR A e ) 1z 27 20 32
PRE - '
Frontier+Python 20+1.08 0 20 e FONSElEE g S 27 45 27 25
Frontier+Authority 20+0.44 Ib 7 S 1 0 7w 8 12 I3 B 2 W7 22
Frontier+FirstRate 20+0.3 2 3 0 O s 25 20 il 3 A8 27 %S
Authority+FirstRate 0.331b+0.3 5 OIS 7 15 33 23 1 w5 A0 23
PPI fb POST
Sonalan+Python/ 16+1.26/

Pursuit+Act 90 0.72+0.25% v/v 2 2 0 0 27 30 22 15 47 53 50 40
PRE fb POST
Frontier/Assure I1+ 32/20+

Act 90+28% UAN 025% v/iv+128 0 0 0 0 8 10 9 7 13 10 8 8
Frontier/Assure I+ 32/20+

Herbimax+28% UAN 16+128 0 o 0 O 12 17 47 9 10 25 10 10
Frontier/Assure [1+ 32/20+

Scoil+28% UAN 24+128 ® O @ 0 7o O ) 17 23 17 8
Frontier/Assure I1+ 32/20+

i 12 13 13 13 20 10 17

(=)
@
@
S

Silwet L-77+28% UAN  0.1% v/v+128

LSD (0.05) 4 7 2 3 13 10 9 12 16 14 1S
A ct 90 = Activator 90 = nonionic surfactant, Herbimax = petroleum oil, Scoil = methylated seed oil, Silwet L-77 =

surfactant with silicone.
®Nav = Navigator, Nor = Norstar, Mav = Maverick, Win = Winchester.

All soil applied herbicides gave unacceptable dry bean injury. Sonalan + Python severely injured dry bean varieties
tested. Dry beans showed little response to Sonalan + Authority early but injury increased over time. PRE applied
herbicides caused less dry bean injury than herbicides applied PPI. ‘Norstar’ navy bean was injured more by soil-
applied herbicides than other dry bean varieties. Pursuit applied after Sonalan + Python did not injury dry bean more
than when no Pursuit was applied. Assure II at 20 0z/A is twice the maximum label rate. Injury from treatments
containing Frontier followed by Assure II is attributed to Frontier based on symptoms observed.
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Dry Bean Tolerance to POST-applied Herbicides. Zollinger and Fitterer. An experiment was conducted, at
Hatton, ND, to evaluate dry bean tolerance from POST applied herbicides. ‘Winchester’ and ‘Maverick’ pinto and
‘Norstar’ and ‘Navigator’ navy beans were planted June 4, 1998. POST treatments were applied on June 30, 1998
at 1:00 to 2:00 p.m. with 78 F air, 91 F soil surfaces, 54% RH, 5 to 7 mph N wind, 5% clouds, moist soil surface,
wet subsoil, excellent crop vigor, no dew present, and the crop was at the first trifoliolate stage. Treatments were
applied to the center 6.67 ft of 10 by 40 ft plots with a bicycle type plot sprayer equipped with drift cones delivering
8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized complete block design with three
replicates per treatment.

5

Table 1. Dry bean injury ratings.

July 13

July 28
Treatment® Rate Nav® Nor® Mav’® Win® Nav Nor Mav Win
(0oz product/A) (% injury)

Select+Basagran+Herbimax 8+24+16 7 6 0 4 8 S 2 0
Select+FirstRate+Act 90 8+0.3+0.25% v/v 25 23 23 25 0 3 15 17
Select+Expert+Act 90 8+2+0.25% v/v 430 500 47 42 50 50 57 40
Pursuit+Act 90 0.72+0.25% v/v 3 6 3 0 3 3 3 3
Pursuit+Herbimax 0.72+16 2 3 2 0 0 2 0 0
Pursuit+Quad 7 0.72+1% v/v 3 S 3 3 7 8 3 3
Pursuit+Scoil 0.72+24 3 2 3 5 3 3 0 2
Raptor+Act 90 2+0.25% v/v 3 10 6 7 8 3 3 3
Raptor+Act 90 3+0.25% v/v 5 10 8 5 2z 15 3 7
Raptor+Act 90 4+0.25% v/v 5 8 7 8 0 5 0 3
Raptor+Act 90+28% UAN 2+0.25%+1% v/v S 2 5 3 12 12 13 10
Raptor+Act 90+28% UAN 3+0.25%+1% v/v 2 2 S 2 5 10 8 8
Raptor+Act 90+28% UAN 4+0.25%+1% v/v 0 S 2 3 0 3 0 3
Raptor+Quad 7 2+1% v/v 3 5 S 3 3 8 3 2
Raptor+Quad 7 3+1% v/v 2 S 6 2 2 3 0 0
Raptor+Quad 7 4+1% v/v 3 3 2 2 0 7 0 3
Raptor+Scoil 2+24 2 3 3 3 2 3 0 3
Raptor+Scoil 3+24 2 2 2 0 2 3 3 2
Raptor+Scoil 4+24 7 8 7 S 2 3 3 0
Raptor+Basagran+Act 90 4+16+0.25% v/v 0 3 3 3 0 2 0 0
Untreated 0 0 0 0 0 0 0 0

LSD (0.05)

oo
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~
(e ]
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Table 2. Yields of selected dry bean treatments.

Yield
Treatment® Rate Nav® Nor® May® Win®
Product/A Ib/A
Raptor + Act 90 4 0z + 0.25% 2310 2526 2274 2196
Raptor + Act 90 + UAN 40z +025% + 1% 2734 2619 2809 2529
Raptor + Quad 7 4o0z+ 1% 2560 2663 2604 2561
Raptor + Scoil 3oz+1.5pt 2409 2656 2671 2230
Raptor + Scoil 40z+ 1.5 pt 2770 2703 2507 2504
Untreated 2851 3140 2820 2330
LSD (0.05) NS NS NS 215

“Act 90 = Activator 90 = nonionic surfactant, Herbimax = petroleum oil, Scoil = methylated seed oil, Quad 7 = ammonium nitrate + nonionic
surfactant + buffer.
"Nav = Navigator, Nor = Norstar, May = Maverick, Win = Winchester.

FirstRate and Expert injured dry bean varieties tested and dry beans did not recover. Pursuit at 4 0z/A with different
classes of adjuvants did not injure dry beans. Dry bean injury was less than 14% from Raptor at different rates and
with different adjuvants. At the last rating, dry beans recovered from most treatments causing injury. Raptor with
Scoil or Quad 7 did not cause greater injury than surfactant or surfactant + UAN fertilizer. No yield losses were
found, compared to the untreated check, for selected treatments harvested.
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Dry Bean Weed Control and Tolerance(1). Zollinger and Fitterer. An experiment was conducted at NW-22, to
evaluate dry bean tolerance and weed control from herbicides applied at the PPI, PRE, and POST stages. PPI
treatments were applied and incorporated with a rototiller to a depth of 2" on May 27, 1998 at 4:00-5:00 pm with 84 F
air, 68 F soil 2-4" depth, 52% RH, 40% clouds, and 3-7 mph SE wind, dry soil surface, and wet subsoil. Pinto
(Winchester and Maverick) and Navy (Norstar and Navigator) dry beans were planted and PRE treatments were applied
May 29, 1998 at 3:00-4:00 pm with 71 F air, 77 F soil 2-4" depth, 60% RH, 3-5 mph N wind, and 0% clouds, dry soil
surface, and moist subsoil. POST treatments were applied on July 1, 1998 at 2:00-4:00 pm with 78 F air, 87 F soil
surface, 72% RH, NW 0-5 mph wind, 20% clouds, dry soil surface, moist subsoil, poor-fair crop vigor, no dew present,
crop stage was 1-2 trifoliate (V1-V2). Weeds present at the POST stage were: 2-4" (2-10/ft2), foxtail; 1-3", (5-
20/ft2), redroot pigweed; 5-30", (patchy), Canada thistle. Treatments were applied to the 10 by 40 ft plots with a
bicycle-wheel-type plot sprayer equipped with drift cones delivering 17 gpa at 40 psi through 8002 flat fan nozzles for
soil applied treatments and 8.5 gpa at 40 psi through 8001 flat fan nozzles for POST applied treatments. The
experiment had a randomized complete block design with three replicates per treatment.

July 13

Treatment Rate Win Mav Nor Nav
Product/A %

PPI
Sonalan+Python 2.5ptt+loz s 3 10 10
Sonalan-+Python 2.5pt+1.260z g g 10 IS
Sonalan-+Python 2.5pt+1.880z 3 2 32 32
Sonalan+Python 4pt+loz 40 27 30 35
Sonalan+Python 4pt+1.260z 25 20 W 2
Sonalan+Python 4pt+1.880z 38 28 32 38
PPI fb POST
Sonalan+Python/Pursuit+NIS 1pt+1.2602/0.7202+0.25% 40 27 22 27
Sonalan+Authority 2.5pt+0.441b 33 28 13 3

PPI fb 1-tri fb 10 DAA
Frontier/Basagran+Herbimax/Basagran+Poast+Herbimax 2pt/1pt+2pt/lpt+ipt+2pt 30 15 10 30

Frontier+Sonalan/Basagran+Herbimax/ 2pt+1.5pt/1pt+2pt/ 25 15 10 18
Basagran-+Poast+Herbimax 1pt+1pt+2pt

Frontier+Eptam/Basagran+Herbimax/ 2pt+2pt/1pt+2pt/ 3 0 0 0
Basagran-+Poast+Herbimax Ipt+1pt+2pt

PRE

Frontier+Python 200z+1.880z 33 30 27 35

Frontier+Authority 200z+0.441b g2 7 51 48
Frontier+FirstRate 200z+0.30z 35 2 30 3

Authority+FirstRate 0.331b+0.30z 43 40 37 42

PRE fb 1-tri fb 10 DAA
Frontier/Basagran+Herbimax/Basagran+Poast+Herbimax 2pt/1pt+2pt/1pt+lpt+2pt 47 22 g 27

Frontier/Basagran-+Herbimax/ 1.25pt/1pt+2pt/ 2% 07 1 23
Basagran+Frontier+Poast+Herbimax 1pt+0.75pt+1pt-+2pt

Untreated 0o 0 O 0

LSD (0.05) Tk SR A

Most of the study was affected by excessive rainfall and standing water. Unaffected areas in each plot were evaluated if
available. However , excessive water may have confounded injury from herbicides.
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Dry Bean Weed Control and Tolerance(2). Zollinger and Fitterer. An experiment was conducted at NW-22, to
evaluate dry bean tolerance and weed control from POST applied herbicides. Pinto (Winchester and Maverick) and
Navy (Norstar and Navigator) dry beans were planted on May 27, 1998. POST treatments were applied May 29,
1998 at 2:00-4:00 pm with 78 F air, 87 F soil surface, 72% RH, 0-5 mph NW wind, 20% clouds, dry soil surface,
moist subsoil, poor-fair crop vigor, no dew present, and crop stage was 1-2 trifoliate (V1-V2). Weeds present at the
POST stage were: 2-4”, (2-10/ft%), foxtail; 1-3”, (5-20/ft), redroot pigweed; 5-30”, (patchy), Canada thistle.
Treatments were applied to the 10 by 40 ft plots with a bicycle wheel type plot sprayer equipped with drift cones
delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized complete block design
with three replicates per treatment.

Portions of the study were affected by excessive rainfall and standing water. Unaffected areas in each plot were
evaluated if available. However, excessive water may have confounded weed control from herbicides. Generally,
small difference in dry bean response were observed between varieties with most treatments. Dry bean response did

Addition of UAN to Raptor + NIS increased dry bean injury at the 2 and 3 fl 0z/A of Raptor rates. Addition of

Basagran to Raptor at 4 fl 0z/A + NIS tended to reduced dry bean injury as compared to Raptor + NIS applied
alone. Select in tank-mix with broadleaf herbicides used gave greater than 90% foxtail control.
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Table. Dry bean weed control and tolerance(2).

July 13 July 29
Injury* Control Injury Control
Treatment Rate Win Mav Nor Nav Fxtl Rrpw Coiq Win Mav Nor Nav  Fxtl Ripw Colq
Product/A %
Raptor+Activator 90 20z+0.25% 3 BET a3 99 99 99 e Uom a) 90 96 98
Raptor+Activator 90 30z+0.25% QIS5 e 2 99 &9 09 7 ()= = ] 92 90 95
Raptor+Activator 90 40z+0.25% QR =R Sl nie e O ORG99 99 e 13 13 3 90 95 99
Raptor+Quad 7 20z+1% » @ 0 ©6 99 99 99 3 0 . 5 92 90 99
Raptor+Quad 7 30z+1% TS Sl AO0RE SRRSO L e 1 S 92 96 99
Raptor+Quad 7 40z+1% Torallic il e 99 99 99 10 17 18 15 90 90 99
Raptor+Scoil 20z+1.5pt QIR DB (0SF 00RO SO0 © O 0 O 95 95 P
Raptor+Scoil 30z+1.5pt ks TSRS e e 99 99 99 @ © © 0 96 96 99
Raptor+Scoil 40z+1.5pt O s 99 99 99 5 B8 10 93 90 99
Select+Herbimax 60z+1pt 0 0 0 0 99 0 0 0 0 0o O 96 0 0
Select+Herbimax 8oz+1pt 0 ® © O 99 0 0 0 ® © O 98 O 0
Raptor+Activator 90+28% UAN 20z+0.25%+1qt 3 BT e =] 99 99 99 1z iy 1 12 9 93 99
Raptor+Activator 90+28% UAN 30z+0.25%+1qt g o8 SIS 99 99 99 1215 RIS S 95 90 99
Raptor+Activator 90+28% UAN 40z+0.25%+1qt T g e 11 e gt O e GO ) Susial Vs Buan 9P 9ORR99
Raptor+Basagran+Activator 90 40z+1pt+0.25% . © 0O O 99 99 99 3 s e o 92 90893
Select+Basagran+Herbimax 8oz+1.5pt+1pt Q @ Q2 99 20 33 © 0 0 0 95 20 10
Select+FirstRate+Activator 90 80z+0.30z+025% 10 8 7 8 99 20 17 50 50 50 S0 93 37 93
Select+Pursuit+Activator 90 80z+0.720z+025% 0 0 0 2 99 99 99 0 0o 0 O 92~ 8 96
Select+Pursuit+Herbimax 80z+0.720z+1pt 7 3 10 10 99 99 99 8 ®© © 0 92 82 96
Select-+Pursuit+Quad 7 80z+0.720z+1% 7 3 7 0 99 99 99 7 10 8 8 92 92 96
Untreated 0 © © 0 0 0 0 © © O © 0 0 0
LSD (0.05) 6 Sise gt 0 6 11 2 =) Ay

*Win = Winchester, Mav = Maverick, Nor = Norstar, Nav = Navig



with 8001 flat fan nozzles delivering 10 gpa at 40 PSI. Postemergence applications were made on June 25 with the
exception of one split treatment applied on July 1. On June 25 dry beans were 1-2 trifoliate, while green foxtail was
approximately 1-inch tall and 175 plants/ft*. The dry beans were harvested September 2.

Green foxtail populations were very high as indicated by the extremely low dry bean yield in the untreated plot.
Ethalfluralin, pendimethalin, and dimethenamid applied PPI did not contro] green foxtail. Dimethenamid looked
good initially, but control was poor later in the season. We collected green foxtail from the ethalfluralin-treated area
and sent it to a laboratory for testing. It was determined that the green foxtail was completely tolerant to

Table. Green foxtail control with imazamox in dry beans.

7-8 8-26 92
Treatment Rate Grft Grft Yield
Ib/A ---% Control--- 1b/A
ethalfluralin 0.94 26 15 308
ethalfluralin / imazamox + MSO + 28% N 0.56 / 0.016 +1.5% + 1 qt 92 98 1428
pendimethalin 1.25 0 3 158
pendimethalin / imazamox + MSO + 28%N 1.0 / 0.016 + 1.5% + 1 qt 87 93 1053
dimethenamid 0.94 66 48 802
dimethenamid / imazamox + MSO + 28% N 0.75 / 0.016 + 1.5% + 1 qt 95 97 1385
imazamox + MSO -+ 28% N 0.016+1.5%+ 1 qt 88 94 1302
imazamox + MSO + 28% N 0.024 +1.5% + 1 qt 88 98 1201
bentazon + COC / sethoxydim + COC (Post 1I) 0.75 +2 pt / 0.055+2 pt 94 90 1375
bentazon + sethoxydim + COC / 0375+ 1.5pt+2pt / 95 91 1631
bentazon + COC (Post 1) 0.375 +2 pt
bentazon + quizalofop + COC 0.75 +0.055 + 2 pt 97 88 1314
imazamox + Quad 7 + 28% N 0.016 + 1%+ 2 pt 83 92 1334
imazamox + NIS + 28% N 0.016 + 0.25% + 1 qt 80 86 1164
imazamox + quizalofop + COC + 28% N 0.016 +0.055 + 2 pt+ 1 gt 82 85 1101
untreated 0 0 124
CV 12 7 25
LSD (0.05) 13 8 872

COC= Herbimax by Loveland

MSO= Scoil by AGSCO

NIS= Activator 90 by Loveland

Quad 7= Surfactant blend by AGSCO
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Navy bean herbicide onal, Cemelnciton MSCE., (Endres and Zwinger)
The objective of the trial was to evaluate crop injury and weed
control with herbicides including Authority, Prontier, Pychomn,
Basagran, and Reprer., LS trdell was established on soil with
3.5% organic matter and 7.0 pH. Treatments were gpplicd to & 8,67
ft wide area the length of 10 oy 25 Tt |pLotS. Soil-applied
treatments were applied wikh & hooded bicycle-wheel-type plot
sprayer delivering 17,8 gal/B ac 40 el throuei 3002 f£lag Lfam
nozzles. PPI treatments were applied May 28 with 58 T, 868 R,
clear sky, and 12-mph wind and incorporated at a 3-inch depth
Wil 2 rtetotlllen 'Mayflower' navy bean was planted in 30-inch
rows at the rate of 90,000 PLS/A on May 28 . PRE treatments were
applied May 29 with 26 r, 73% RH, clear sky, and 11-mph wind.
Treatments 8 and 9 were incorporated at a 1-inch depth with a
harrow. POST1l and 3 treatments were applied with a hand-held
sprayer delivering 20.8 gall/ AN ERA0NES T through 8002 flat fan
nozzles. POST2 treatments were applied with a hand-held sprayer
delivering 10.3 gal/A at A0 PST threlgh SOOI RIS Eamn NOZZLES o
POST1 treatments were applied June 27 with 65 F, 70% RH, 5%
clouds, and 6-mph wind to l-trifoliolate leaf bean, 1l- to 3-inch
tall green and yellow foxtail, l-to 2-inch tall common
lambsquarters, 1= to 2-inch tall redroot and prostrate pigweed,
el = Be 2-dmeln gall wild buckwheat. POSTZ2 treatments were
applied July 2 with 64 T, 91% Rl 100% clouds, and 2-mph wind to
S o D-teirteliolete Lepit bean, 1- to 6-inch tall green and
yellow foxtail, 1-to 4-inch tall common lemlogcuarters, L= €o A=
inch tall redroot and PIEOSTLREES pigweed, and 1- to 4-inch tall
wild buckwheat. POST3 treatments were applied July 6 with 78 F,
0% R, 2835 cleousis, samnel 3-mph wind to 3-trifoliolate leaf bean,
1= ¢ 12-dnch tall green and yellow foxtail, l—fte 4-inchl call
common lenyscuarters, L= €O 5—inch tall redroot and DEOSEERIEE
pigweed, and 1- to 5-inch tall wild buckwheat. Wisuel g tilneites
of percentage Crop injury and weed control were taken 28 days
after treatments (DAT) and preharvest weed control on September
2. The experiment was a randomized complete block design with
three replications.

Navy bean injury was observed with the Raptor treatments bUt
generally at low levels. Heeel control was good to excellent with
treatments 2-9 except for wild buckwheat. However, Sonalan +
Authority provided 91% control of wild buckwheat. Foxtail and
pigweed control was generally excellent with all Raptor
treatments. Weed control with Raptor at 2 fl oz generally
improved with the addition of AMS.
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Treatment? 2SMPIT Preharvest

No. Name Rate Drbe Fxtl Colg Pigw Fxtl Colg Pigw Wibw
Prod/A SUEg = % comtEel — ———e & control --—-

i[E untreated S 0 0 0 0 0 0 0 0

I2IPIC

2 Sonalan + Python 2.5 pt + 1 oz 0 99 96 95 92 90 93 79

3 Sonalan + Authority 2.5 pt + 0.33 oz 0 96 95 96 97 87 SIS 91
PPI/POST1/POST3:

4 Frontier/ 2 e/

Basagran + coc/ 1L joey/

Basagran + Poast + coc 1 + 1 pt 0 9 99 98 98 94 95 75
5 Frontier + Sonalan/ 1 = 1.5 pi/

Basagran + coc/ 1 e/

Basagran + Poast + coc 1 + 1 P& 0 99 99 98 99 98 95 ViS
6 Frontier + Authority/ 1 pt + 0.33 oz/

Basagran + coc/ 1 pt/

Basagran + Poast + coc 1 + 1 pt 0 99 98 96 99 97 93 62
PRE/POST1/POST3:
7 Frontier/ 2 pt/

Basagran + coc/ L e/

Basagran + Poast + coc IR E o 0 99 98 96 98 91 S 23
8 Frontier/ 2 pt/

Basagran + coc/ 1 p/

Basagran + Poast + coc 1 + 1 e 0 g9 99 98 98 95 9% 76
9 Frontier/ 2 o/

Basagran + coc/ 1 o/

Basagran + Frontier + 1 + 0.75 pt +

Poast + coc 1 jot 0 98 o 84 94 98 96 24
10 Frontier + 20 f1 oz +

Authority 0.38 oz 0 93 88 90 68 38 79 13

BOSTZ:
11 Raptor + NIS 2 &l o7 6 95 58 94 98 38 73 0
12 Raptor + NIS 3 £l oz S 99 70 98 96 50 95 53
13 Raptor + NIS 4 f1 oz L3 98 78 99 98 53 97 67
14 Raptor + NIS + aMS z &l o 2 98 78 98 89 66 99 27
15 Raptor + NIS + aMS 3 &l o7 2 98 93 99 96 74 98 42
16 Raptor + NIS + aMS 4 f1 oz 3 98 915 99 97 12 98 66
LSD (0.05) 7 3 7 4 7 19 8 33
CV % 67 2 5 3 4 16 5 41

SCOC=Destiny St 32 1 0z/RA;NIS=Preference at 0.25% v/v;BAMS=Bronc at 1% AV
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Potato Weed Control. Zollinger and Fitterer. An experiment was conducted at McLeod, ND to evaluate weed
control in potato from herbicides applied at the PPI, PRE, and POST stages. PPI treatments were applied and
incorporated with a rototiller to a depth of 2” on May 21, 1998 at 1:00-3:00 pm with 82 F air, 76 F soil, 50% RH, 0-
3 mph E wind, 50% clouds, dry soil surface, and moist subsoil. ‘Russet Burbank’ potato was planted May 22, 1998.
PRE treatments were applied on June 9, 1998 at 11:00-12 noon, with 65 F air, 70 F soil, 65 % RH, 5-7 mph NE
wind, 95% clouds, wet soil surface, and wet subsoil. Plots were hilled on June 6, 1998. POST treatments were
applied on July 1, 1998 at 10:00 with 76 F air, 71 F soil, 69% RH, 5-10 mph SE wind, 30% clouds, dry soil surface,
moist subsoil, excellent crop vigor, no dew present, and crop stage was 8-10”. Soil applied treatments were applied
to the center eight feet of the 10 by 25 ft plots with a bicycle wheel type plot sprayer equipped with wind shield
delivering 17 gpa at 40 psi through 8002 flat fan nozzles. POST applied treatments were applied with a CO2
backpack sprayer delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized
complete block design with three replicates per treatment.

July 16

Treatment Rate Fxtl Rrpw Colg
Product/A (%) =

PPI fb PRE
Eptam/Sencor 3.5 pt/0.67 Ib 97 95 93
PRE
Matrix 1.5 0z 88 98 95
Matrix+Sencor loz+5.331b 96 99 99
Frontier+Sencor 20 oz + 0.67 1b 94 89 93
Frontier a-isomer+Sencor 14 oz + 0.67 1b 99 99 99
Frontier a-isomer+Matrix 14 0z +0.75 1b 99 99 99
Prowl+Sencor 1.2 pt+0.67 Ib 90 90 95
Eptam-+-Matrix 3.5pt+0.75 oz 96 99 99
Sencor 0.67 Ib 83 85 93
POST
Matrix+NIS 1 oz+0.25% 99 99 99
Matrix+NIS 1.50z+0.25% 99 99 99
Matrix+Sencor+NIS 1.50z+5.331b+0.25% 99 99 99
Matrix+Sencor+NIS 1.5 0z+5.331b+0.25 % 99 99 99
Untreated 0 0 0
LSD (0.05) 6 3 6

NIS = nonionic surfactant (Preference)

The study was established on an irrigation site with light san
were activated by irrigation water within 2.t

weed control.

o0 3 days after app
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1:00-3:00 pm with 82 F air, 76 F soil, 50% RH, 0-3 mph E wind, 50% clouds, dry soil surface, and moist subsoil.
Russet Burbank potato was planted May 22, 1998 and hilled on June 6, 1998. PRE treatments were applied on June
9, 1998 at 11:00-12 noon, with 65 F air, 70 F soil, 65% RH, 5-7 mph NE wind, 95% clouds, wet soil surface, and
wet subsoil. POST treatments were applied on June 24, 1998 at 10:00 am with 75 F air, 77 F soil, 64% RH, 3-8
mph SE wind, 5% clouds, dry soil surface, wet subsoil, excellent Crop vigor, no dew present, crop stage was 10-12”.

applied with a CO2 backpack sprayer delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment
had a randomized complete block design with three replicates per treatment,

ratings early in the season (June 16, 23, and 30). Treflan and Prowl applied (PPI) increased stem rhizoctonia
incidence while Prowl (PRE) increased stolon rhizoctonia incidence on July 7. On July 14, Treflan (PPI) increased
the incidence of stem rhizoctonia and stolon girdling, Dual Magnum (PPI) and Poast (POST) increased the
incidence of stem and stolon girdling, Matrix (Pre) and Frontier a-isomer (PRE) increased the incidence of stolon
rhizoctonia and girdling, and Lorox (PRE) increased incidence of stolon girdling.

Table 1. Potato and weed control ratings.

June 24 July 16

Treatment Rate Injury Fxtl Rrpw Colg

Product/A R T e R e == WO e (I Y
PPI
Eptam 5.0 pt 0 98 82 87
Treflan 1.5 pt 0 87 73 78
Prowl 3.0pt 0 93 97 97
Dual Magnum 2.0 pt 0 99 96 96
Frontier a-isomer 14 oz 0 96 95 95
PRE
Treflan 1.5 pt 0 89 80 83
Prowl 3.0 pt 0 89 94 95
Dual Magnum 1.67 pt 0 99 99 99
Lorox 251b 0 74 60 70
Sencor 1.0 Ib 0 90 94 96
Matrix 1.25 oz 0 93 94 95
Turbo 3.5pt 0 99 99 99
Frontier a-isomer 14 oz 0 98 98 98
POST
Sencor 0.5 Ib 0 95 98 98
Matrix + NIS 1.25 0z + 0.25% 0 99 99 99
Poast + Herbimax 1.0pt+1.0 qt 0 99 0 0
Untreated 0 0 0 0
LSD (0.05) NS 10 15 13
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Table 2. Potato stem and stolon rhizoctonia and injury ratings.

June 16 June 23 June 30 July 7 July 14

Stems Stolons Stems Stolons Stems Stolons Stems Stolons Stems Stolons

Treatment Rate e N e C e G R Gt ek G G R G R...G. R G
Product/A %

PPI
Eptam 5.0 pt 39 28 3 0 s 1@ 18 8 G % 27 2 49 26 1@ 14 ag 3 21 19
Treflan 1.5 pt A5eanliBis 3 53 30 16 10 68 34 19 19 gl SASE B 4 ZRWE 30 0T S8
Prowl 3.0 pt 23 4 3 3 62 25 13 10 G B GRS e R | S 6 %9 45 23 19
Dual Magnum 2.0 pt 33 15 1 0 67533 22 19 G0 F0 24 2 66 24 22 16 78 el 2T 23
Frontier a-isome 14 oz 30 20 3 3 53 24 9 5 an Ay 21 17 4e 28 21 18 64 33 31 17
PRE
Treflan 1.5 pt AQR 1285 3 56 30 14 12 00 s 2R ORI GORES D) 24 53 22 14 6
Prowl 3.0 pt an 2y 1 0 56 30 16 13 50 85 24 20 51 27 ¢4 A2 Gl 39 25 16
Dual Magnum 1.67 pt 3 ISR 1 52 33 14 5. Sl 20 a8 63 24 22 16 7 32 12
Lorox 2.51b 21 16 1 1 63 30 19 18 58 4dn 23 21 66 27 46 43 69 44 i7
Sencor 1.0 1b 20. 2y . 2 0 @ 45 235 19 6o B0 2D B 5735 232 55 42 23 16
Matrix 1.25 0z 31 25 5 5 61 31 17 13 59 4D 20 19 W 4L 32 2 TR 38 2l
Turbo 3.5 pt 31 24 6 3 76 33 2 2 RS Rl e ) S Sl 7 BT ] B () RS ()
Frontier a-isomer 14 0z 37 26 4 1 50 21 12 I 590020 I8 M de 28 2l 18 G 33 3l 17
POST
Sencor 0.5 1b 20 12 O 0 5 2 6 6 TN Ay 25 2 10 3 24 2l Gl 933l el
Matrix + NIS 195 025% 35 21 2 4 59 5 17 1Y St ) SNk B SE eeSreID  L 7 Ay 23 16
Poast + Herbimax 1.0 pt + 1.0 gt 2% 24l 58 30 19 17 a0 M 25 2B 65 3 2 L 78 66 28 20
Untreated 31 10 2 0 59 37 18 16 &6 40 3l 22 6B 3l 24 IS G 35 19 8
LSD (0.05) NS NS NS NS NS NS NS N SN SN STRIN SRS RIS 22 NS 17 19 9

*R = with rhizoctonia, G = girdled.



6, 1998. PRE treatments were applied on June 9, 1998 at 11:00-12 noon with 65 F air, 70 F soil. 65% RH, 5-7 mph

NE wind, 95% clouds, wet soil surface, and wet subsoil. Treatments were applied to the center eight feet of the 10
by 25 ft plots with a CO2 pack back sprayer delivering 17 gpa at 40 psi through 8002 flat fan nozzles. The
experiment had a randomized complete block design with three replicates per treatment

Potato injury

Treatment Rate June 4 July 16 Yield
Ib ai/A T s CWH/A
Frontier 2.34 0 0 469
Frontier a-isomer 0.64 0 0 479
Frontier a-isomer 1.29 0 0 479
Frontier a-isomer 2.58 0 0 474
Dual I Magnum S 0 0 523
Turbo 3.5 0 0 517
Untreated 0 0 505
LSD (0.05) NS NS 43

No potato injury was observed though out the season. Potato harvest occurred on October 13. Frontier a-isomer did
not cause a significant decrease in yield when compared to the untreated check.

Potato tolerance to Assure II. Zollinger and Fitterer. An experiment was conducted, at McLeod, ND, to evaluate
potato tolerance to Assure II. ‘Red Pontiac’ potato was planted May 22, and hilled on June 6, 1998. POST
treatments were applied on June 24,1998 at 10:00 am with 75 F air, 77 F soil surface, 64% RH, 3 to 8 mph SE
wind, 5% clouds, dry soil surface, moist subsoil, excellent crop vigor, no dew present to 10-12" potato. Treatments
were applied to the center eight feet of the 10 by 25 ft plots with a CO2 backpack sprayer delivering 8.5 gpa at 40
psi through 8001 flat fan nozzles. The experiment had a randomized complete block design with three replicates
per treatment.

Treatment Rate

Product/A
Assure IT + Herbimax 10 fl 0z + 1% v/v
Assure II + Herbimax 20 fl 0z + 1% v/v
Assure IT + Herbimax 40 fl oz + 1% v/v
Untreated

No injury was observed throughout the season.
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Potato Vine Desiceation. Zollinger and Fitterer. An experiment was conducted, in McLeod, ND, to evaluate
potato vine desiccation from labeled and experimental desiccants. ‘Red Pontiac’ potato was planted May 22, 1998,
and one cultivation was performed on June 6. Vine kill chemicals were applied at beginning of natural senescence
(BNS), September 9 at 10:30 am with 73 F, 25% RH, 70% clouds, 5 to 12 mph SE wind, and no dew present. An
additional diquat treatment was applied only on September 16 which was 7 days after the initial treatments, at 6:00
pm with 83 F, 41% RH, 60% clouds, 5 to 8 mph NE wind, and no dew present. Treatments Were applied to the 12
by 25 foot plots with a back-pack sprayer delivering 26 gpa at 40 psi through 8003 flat fan nozzles. The experiment
had a randomized complete block design with three replicates per treatment. Tubers were evaluated four tim::s for
skin set, prior to application, at 7 and 14 days after treatment (DAT), and one day following harvest. Skin sei values
are ounces per inch at 17 Ib of pressure. Stem end discoloration was measured after harvest by comparing un' reated
and treated tubers.

Vine desiccation (DAT) Yield Skin set

Oct Sept Sept Oct
Treatment * Rate 2 5 7 w4 16 21 13 16 23 14
1b ai/A (%) (cwt/A) — (oz/in) ——

BNS
Rely 0.28 13 43 50 6l il oS 0F 419 40 45 52
Rely 0.38 48 6 1 B 92 97 348 42 45 51
Rely+AMS 0.28+3 1b i S AN SRS OREOL 97 367 43 45 53
Rely+AMS 0.38+3 1b % 5 65 B 9 9 98 386 43 44 51
Diquat+NIS 025e025% 28 3l 40 ST 7 IS S S O 383 42 47 52

ET-751+Agri-Dex  0.009+1% @ 3 5B & By % 97 368 43 45 53
ET-751+Agri-Dex  0.018+1% DB RIS A SR 6 ST S SO 97 382 42 46 5
ET-751+Agri-Dex 0.027+1% 25 48 55 8 PO 95 98 359 43 43 57

7 days after BNS

Diquat+NIS V505 | 10 68 91 Y - - = 394 45 45 52
Untreated 0 0 0 0 0 0 0 380 44 43 52
LSD (0.05) 8 a o a1 9 6 1 47 NS NS NS

SAMS = ammonium sulfate, NIS = nonionic surfactant (Preference), Agri-Dex = petroleum oil concentrate.

Initially, ammonium sulfate improved speed of potato desiccation but no longer enhanced effectiveness by 14 days
after application. Most treatments gave greater potato desiccation than diquat until 14 days after applicationl.

ET-751 gave equal potato desiccation to Rely but greater than diquat at 14 days after application. Potato senescence
was initially lower with diquat applied 7 days after beginning of natural potato senescence than treatments applied at
beginning of natural senescence but speed of desiccation surpassed earlier applied treatments by 5 days after
treatment. With the exception of greater potato yield with Rely at 0.28 Ib/A, there were no differences in potato
yield. Skin set of potatoes from treated plants did not differ from tubers of potatoes from untreated plots. No
significant stem end discoloration was found after harvest.
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Potato Vine Desiccation with Desicate I1. Zollinger and Fitterer. An experiment was conducted, in McLeod, ND,
to evaluate potato vine desiccation. ‘Russet Burbank’ potato was seeded May 22,1998, and one cultivation was
performed on June 6. The first treatments of vine kill desiccants were applied at beginning of natural senescence
(BNS), September 9 at 10:30 am with 73 F, 25% RH, 70% clouds, 5to 12 mph SE wind, and no dew present. The
sequential treatments were applied 7 days following the first application on September 16 at 6:00 pm with 83 F,
41% RH, 60% clouds, 5 to 8 mph NE wind, and no dew present. Treatments were applied to the center 8 feet of 12
by 25 foot plots with a back-pack sprayer delivering 26 gpa at 40 psi through 8003 flat fan nozzles. The experiment
had a randomized complete block design with three replicates per treatment.

First treatment date Second treatment date
2DAT 5DAT 7 DAT 2 DAT 7 DAT
Treatment? Rate leaf stem leaf stem leaf stem  leaf stem leaf stem
Product/A (% desiccation)
Desicate II+L1 700/ Diquat 3 pt+0.125%/ 1 pt 0 7 50 33 G 4 8 55 9 @
Desicate [I+AMS/ 3 pt+5 b/

Diquat+NIS 1 pt+0.25% 28 12 58 o 95 95 & O el
Desicate II+L1 700/ 3 pt+0.125%/

Diquat+NIS 1 pt +0.25% 77 47 30 57 45 67 53 85 75
Desicate IT+LI 700+AMS/ 3 pt+0.125%+5 1b/

Diquat+NIS 1 pt+0.25% 33105 7B 5 B0 88 78 93 87
Desicate I/ Diquat+NIS 3pt/ 1 pt+0.25% g 8 @ 435 @ 90 8 77 93 g5
Desicate I1+LI 700/ 2 pt+0.125%/

Desicate IT+LI 700 2 pt+0.125% 8 3 0 30 4@ 37 57 43 8
Diquat+NIS/ Diquat-+NIS 1 pt+0.25%/ 1 pt+0.25% 52 2 8 55 87 & 9B T R GF
Untreated OSSR OSSR () R () R I 0 0 0 0
LSD (0.05) m_ e ¥ 10 9 9 o 9 10 15

*LI-700 = surfactant, AMS = ammonium sulfate, NIS = Preference (nonionic surfactant).

Two days after first treatment date, only Diquat gave greater than 50% potato leaf and greater than 20% stem
desiccation. Generally, ammonium sulfate enhanced potato leaf and stem desiccation from Desicate II more than
LI-700 until 7 days after the sequential treatment. Potato stems were slower to desiccate than leaves. Effective stem
desiccation did not match leaf desiccation until 14 DAT. Desicate II applied as a split treatment was slow to
desiccate potato leaves and stems. Diquat was needed as a second treatment to effectively dessicate potato leaves
and stems. Evaluations were taken 9 and 14 days after the second treatment (data not shown), and potato leaves and
stems were completely desiccated by 9 days after second application for all treatments.
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Soil and Post Treatments in Soybeans. Zollinger and Fitterer. An experiment was conducted at NW-22, to evaluate weed
control from herbicides applied at the PPL, PRE, and POST stages. PPI treatments were applied and incorporated vith a
rototiller to a depth of 2" on June 8, 1998 at 4:00-5:00 pm with 74 F air, 63 F soil 2-4" depth, 32% RH, 60% clouds, and
8-10 E mph wind, dry soil surface, wet subsoil. Stine * 1284° (7-23-2233RR) soybean was planted and PRE treatments were
applied June 9, 1998 at 3:15 pm with 70 F air, 60 F soil 2-4" depth, 60% RH, 3-7 mph NE wind, and 95% clouds, dry soil
surface, moist subsoil. Post treatments were applied on July 15, 1998 at 10:00 am with 73 F air, 68 F soil, (2-4” depth), 72
%% RH, 1-2 mph N wind, and 10% clouds, dry soil surface, moist subsoil, crop vigor was fair, no dew present, crop stage was
V2-V7. Weeds present at the POST application were: 4-8”, (10-30/ft?), foxtail; 2-127, (5-10/ft%), redroot pigweed; 2-107,
(1-5/ft%), wild mustard. Treatments were applied to the center 8 feet of the 10 by 40 ft plots with a bicycle-wheel-iype plot
sprayer equipped with a wind shield delivering 17 gpa at 40 psi through 8002 flat fan nozzles for soil applied treatments and
8.5 gpa at 40 psi through 8001 flat fan nozzles for POST applications. The experiment had a randomized complete block
design with three replicates per treatment.

July 29 Aug 11
Treatment Rate Fxtl Rrpw Colg Wibw_Fxtl Rrpw Clolq Wibw
Product/A % TSR
PPIL
Sonalan-+Python 2.5ptt+loz ol ©5 G909 C4l G pPB O
Sonalan+Python 2.5pt+1.260z sy o9 ©9 99 O3 O pr P
PRE
Frontier+Python 260zt10z o o2 99 63 91 81 2 W
Frontier+Python 260z+1.260Z o1 ©F € 75 91 99 |99 I 8
PPI fb POST
Authority/Roundup Ultra+tAMS 0.331b/1.5pt+31b o o9 09 S8 9 99 |99 €O
Authority/Roundup Ultra+AMS 0.51b/1.5pt+31b 9 @9 99 98 97 99 |99 &
Treflan/FirstRate+Activator 90+28% UAN 2pt/0.302+0.25%+2.5% 95 9% 95 99 91 S0 o4 86
Prowl/Pursuit+Activator 90+28% UAN 3pt/1 080z+0.25%+1% 06RO SO OO OO O RO R 90 99
Prowl/Raptor-+Activator 90+28% UAN 3pt/doz+0.25%+1% 9% o9 o9 gy o8 99 99 EP
PRE fb POST
Authority/Roundup U ltra+AMS 0.330z/1.5pt+31b 96 99 99 99 98 99 99 99
Authority/Roundup UltratAMS 0.50z/1.5pt+31b 9390 00O ORI IGO0 HOSARNOD
POST
Flexstar HL+Sun-It 11+28% UAN 0.75pt+1%+2.5% 11 95 91 50 9 w19
Flexstar HL+Basagran+Sun-It [1+28% UAN 0.75pt+1.5pt+1%+2.5% 6 48 58 61 0 92 38 33
Flexstar HL+Raptor-+Sun-It 1[+28% UAN 0.75pt+30z+1%+2.5% s By 92 2 50 87| 8 ST
Pursuit+Sun-It IT 1.080z+1.5% a5 g 65 45 74 QU & Syl
Pursuit+Sun-It I1 0.720z+1.5% G 7 o SORR R B D
Pursuit+Quad 7 0.720z+1% 5w o B Tl 83| 8 49
Pursuit-+Blazer+Activator 90+28% UAN 1.080z+100z+0.25%+1% 53 79 GON S SIS SENG Y INGSEES'S
Raptor+Activator 90+28% UAN 502+0.25%+1% 75 @l B 47 19 85| 86 49
Raptor-+Sun-It IT 40z+1.5% 780 89 92 28 88 861 76r S50
Raptor+Quad 7 40z+1% @ % 00 20 H 3) P 4S
Raptor-+Sun-It IT 30z+1.5% Aee 98 55 &1 79 88 48
Raptor+Quad 7 30z+1% 70 89 92 65 83 84 80 63
Raptor+Sun-It IT 20z+1.5% 65 o 89 4 0 @) 1B N
Roundup Ultra+AMS 2pt+2.51b 9% 99 99 99 97 96 86 87
Roundup Ultra+tAMS 1.5pt+2.51b op 99 o 09 o 95) &5 &Y
Roundup UltratAMS 1pt+2.51b 95 oz ool c ORI RTD BROR S
Roundup Ultra+Pursuit+Activator 90-+AMS 1pt+0.72oz+0.25%+2.51b 97 99 99 99 94 92 &7 87
Roundup Ultra+Raptor-+Activator 90+AMS 1pt+202+0.25%+2.51b om om o g7 B o 97 X
Roundup U Jtra+FirstRate+Activator 90+AMS 1pt+0.30z+0.25%+2.5% g 9 69 99 9B 9 ¢ °P
Untreated 0 0 0 0 0 0 0
LSD (0.05) oF iRl 102 g g gL 28

Wild mustard was completely controlled throughout
to mid season which may explain high weed control ratings and lack of additiona

the growing season. The study received excessive moisture during early
1 weed flushes.



Pursuit with Adjuvants. Zollinger and Fitterer, An experiment was conducted in Casselton, ND; to evaluate
weed control from Pursuit applied with different adjuvants. POST treatments were applied June 23, 1998, at 10:00
pm with 78 F air, 68 F soil surface, 68% RH, 50% clouds, and 6 to § mph SE wind, moist soil surface, wet subsoil,

July 10 July 21
Treatment® Rate Extl® Cocb Fxtl Cocb
(Product/A) (% control)
Pursuit+Preference+AMS 0.72 02+0.25%+2.5 Ip 90 50 67 57
Pursuit+Herbimax-+AMS 0.72 0z+1 qt+2 Ib 77 60 73 60
Pursuit+Scoil 0.72 oz+1.5 pt 90 62 75 68
Pursuit+Destiny 0728 0zH10Sipt 90 53 80 57
Pursuit+Preference+Destiny+AMS 0.72 02+0.25%+0.25%+2.5 1b 87 63 73 57
Pursuit+Impressive DB 0.72 0z+2.25 Ib 90 53 67 43
Pursuit+Dispatch 2N 0.72 0z+2.5 qt 80 70 75 82
Pursuit+Class APM-28 0.72 0z:+5% v/v 87 65 SY 57
Pursuit+React 0.72 oz+1.5 pt 82 62 63 70
Pursuit+CL 9605+AMS 0.72 0z+0.5%+2.5 1b 89 65 63 75
Pursuit+CL 9706 0.72 oz+4 pt 87 73 75 80
Pursuit+CL 9808 0.72 0z+1% v/v 88 50 53 60
Pursuit+CL 9809 0.72 0z+1% v/v 87 37 60 67
Pursuit+Quad 7 0.72 0z+1% v/v 90 67 67 68
Untreated 0 0 0 0
LSD (0.05) 11 11 13 18

*AMS = ammonium sulfate, CL9605 = surfactant -+ ammonium sulfate, CL9706 = methylated seed oil + 28% UAN, CL9808 =
nitrogen fertilizer + nonionic surfactant, CL9809 = nitrogen fertilizer + nonionic surfactant, Class APM-28 = surfactant +
fertilizer, Destiny = methylated seed oil, Dispatch 2N = surfactant + fertilizer, Herbimax = petroleum oil concentrate, Impressive
DB = surfactant + fertilizer, Preference = surfactant, React = methylated seed oil + water conditioning agent, Scoil = methylated
seed oil, Quad 7 = basic blend (ammonium nitrate + nonionic surfactant + buffer).

*Fxtl = Grft and Yeft.

Pursuit at 0.72 oz/A is registered for use on dry beans in North Dakota or half of the full registered rate on soybean.
Few differences in weed contro] were observed at the July 10 evaluation. However, at the July 21 evaluation, green
and yellow foxtail control ranged fram 53 to 80% and common cocklebur control ranged from 43 to 82%.
Adjuvants are herbicide and weed specific.
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Raptor with adjuvants. Zollinger and Fitterer. An experiment was conducted in Casselton, ND, to evaluat:
weed control from Raptor applied with different adjuvants. POST treatments were applied June 23, 1998, at - 0:00
pm with 78 F air, 68 F soil surface, 68% RH, 50% clouds, and 6 to 8 mph SE wind, moist soil surface, wet subsoil,
with no dew present. Weed species present were: 1 to 4 inch, 2 to 4 1f, (10 to 20/ft*) foxtail; 6 to 8 inch, flowering,
(5 to 15/ft*) wild mustard; and 2 to 6 inch, 4 to 8 If, (15 to 30/ft*) common cocklebur. Treatments were applicd to
the center 8 feet of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer equipped with a wind shield
delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized complete block design
with three replicates per treatment.

July 10 July 21

Treatment® Rate Fxtl>  Cocb Fxtl Clocb

(Product/A) ————— (% control) B
Raptor+Preference+AMS 3 0z+0.25% V/v+2.5 80 53 60 68
Raptor+Herbimax+AMS 3 oz+1 qt+2 87 62 72 72
Raptor+Scoil 3 0z+1.5 pt 90 50 73 65
Raptor+Destiny 3 oz+1.5 pt 87 53 70 63
Raptor+P)reference+Destiny+AMS 3 02+0.25% v/v+0.25% V/v+2.5 89 62 70 67
Raptor-+Impressive DB 3 0z+2.25 85 47 53 60
Raptor+Dispatch 2N 3 0z+2.5 gt 84 12 77 80
Raptor+Class APM-28 3 0z+5% v/V 82 53 47 53
Raptor+React 3 0zt+1.5 pt 80 47 50 50
Raptor+CL 9605+AMS 3 0z+0.5% V/V+2.5 84 57 53 58
Raptor+CL 9706 3 oz+4 pt 85 68 80 82
Raptor+CL 9808 3 oz+1% V/v 86 40 53 50
Raptor+CL 9809 3 0z+1% Vv/v 87 53 78 62
Raptor+Quad 7 3 oz+1% V/v 90 43 57 53
Untreated 0 0 0 0
LSD (0.05) 0 14 10 10

aAMS = ammonium sulfate, CL9605 = surfactant + ammonium sulfate, CL9706 = methylated
nitrogen fertilizer + nonionic surfactant, CL9809 = nitrogen fertilizer + nonionic surfactant, Class APM-

seed oil + 28% UAN, CI1.9808 =

28 = surfactan: +

fertilizer, Destiny = methylated seed oil, Dispatch 2N = surfactant + fertilizer, Herbimax = petroleum oil concentrate, I npressive

DB = surfactant + fertilizer, Preference = surfactant, Real
seed oil, Quad 7 = basic blend (ammonium nitrate -~ nont

oFxtl = Grft and Yeft.

Raptor at 3 0Z/A is below the lowest registered rate of 4 to 5 oz/A. Few differe
uation. However, at the July 21 rating,
klebur control ranged from 50 to 82% control. A

control was observed at the July 10 eval
ranged from 47 to 80% and common coc!

and weed specific.
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Common Ragweed Control In Soybean. Zollinger and Fitterer. An experiment was conducted at Wahpeton, ND to
evaluate ragweed control in soybean at the PPI, EPOST, MPOST, and LPOST stages. PPI treatments were incorporated
with a rototiller at a depth of 2” and applied on May 4, 1998 at 10:00 am with 72 F air, 60 F soil, 31% RH, 3-5mph NW
wind, 5% clouds, dry soil surface, and moist subsoil. EPOST treatments were applied on June 10, 1998 at 3:00 pm with
72 F air, 73 F soil surface, 59 RH, 7-12 mph S wind, 80% clouds, dry soil surface, moist subsoil, good crop vigor, no dew

foxtail; 2-4», 2-4 If, (10/f), barnyard grass; 2-37, 2 If, ( 1/yd?), common lambsquarters; 2-4”, 4 If, (1/yd®), common
cocklebur; 2-3”, (1/f1%), common ragweed. MPOST treatments were applied on June 25, 1998 at 2:30 pm with 76 F air,
78 F soil surface, 72% RH, 3-7 mph SW wind, 20% clouds, dry soil surface, moist subsoil, good crop vigor, no dew
present, and the crop stage was (V1) 1* trifoljate. Weeds present at the MPOST stage were: 4-8”, (10-30/ft%), foxtail;
4-8”, (10/t), barnyardgrass; 3-67, ( 1/yd?), common lambsquarters; 4-10”, (1-5/yd?*), common cocklebur; 4-10”, (1-
3/yd?), common ragweed. LPOST treatments were applied on July 10, 1998 at 11:00 am with 85 F air, 93 F soil surface,
67% RH, 2-4 mph S wind, 10% clouds, dry soil surface, moist subsoil, good Crop vigor, no dew present, and the crop
stage was 3™ trifoliate. Weeds present at the LPOST stage were: 6-10”, (10-30/ft?), foxtail; 6-107, (10/1t>),
barnyardgrass; 5-8”, (1/yd?), common lambsquarters; 6-12, (1-5/yd?), common cocklebur; 6-12”, (1-3/yd?), common
ragweed. Treatments were applied to the 10 by 40 ft plots with a bicycle wheel type plot sprayer equipped with a
windshield delivering 17 gpa at 40 psi through 8002 flat fan nozzles for the PPI treatments and 8.5 gpa at 40 psi through
8001 flat fan nozzles for the POST treatments. The experiment had a randomized complete block design with three
replicates per treatment.

June 24 July 10 July 20

Treatment Rate Fxtl Bygr Colg Cocb Corw Fxtl Corw Cocb Fxtl Colg Cocb Corw

Product/A %
PPI fb EPOST
Prowl/Raptor+ 2. 4pt/doz+
Activator 90+AMS 0.25%+2.51b S5 95 89 W G oy 95 2GR O0 RN GRS
Prowl/Status+Raptor-+ 2.4pt/100z+40z+
Activator 90+AMS 0.25%+2.51b 55 95 99 08 @B G5 og 98 95 99 96 o8
Prowl/Roundup Ultra+Raptor 2.4pt/1pt+4oz-+
+Activator 90+AMS 0.25%+2.51b 00 0 o8 @9 gy o o8 97 9 Gy oR
EPOST
Raptor+Activator 90+AMS 50z+0.25%+2.5lb 93 93 93 &> J BB 97 95 05 o 78
Roundup Ultra+Raptor+ Ipt+doz+
Activator 90+AMS 0.25%+2.51b 98 98 9 98 97 98 og 98 95 98 95 og
Roundup Ultra+Raptor+ Ipt+Soz+
Activator 90+AMS 0.25%+2.51b 9 97 88 o8 g7 oy op 98 9 99 95 99
MPOST
Roundup Ultra 2pt - - - - - X B 96 99 o3 @
MPOST fb LPOST
Roundup Ultra/Roundup Ultra 2pt/2pt ST - - - 6 89 @9 0n @y ag
Untreated 0 o 0 0 0 0 0 0 0 o0 0 0
LSD (0.05) S 8 7. 21 3 4 3 S B0 26

Complete common lambsquarters control was observed on July 10 and complete redroot pigweed control was observed
on July 10. Generally, most treatments gave 90% weed control except control of common ragweed with the PP] b
EPOST or EPOST treatment of Raptor + NIS.
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Soybean Ragweed II. Zollinger and Fitterer. An experiment was conducted at Wahpeton, ND to evaluate ragweed
control in soybean at the POST stage. POST treatments were applied on July 10, 1998 at 12:00 pm with 85 F air,
93 F soil surface, 67% RH, 3-5 mph S wind, 30% clouds, dry soil surface, moist subsoil, excellent crop vigor, no
dew present, and the crop stage was 3-4 trifoliate (V3). Weeds present at the POST stage were: 1-67, (1-4/ft),
common ragweed; 2-127, (5-20/ft?), foxtail. Treatments were applied to the center 8 ft of the 10 by 40 ft plots with
a bicycle wheel type plot sprayer equipped with a windshield delivering 8.5 gpa at 40 psi through 8001 flat fan
nozzles. The experiment had a randomized complete block design with three replicates per treatment.

Common ragweed

Treatment Rate July 20 Aug 11
Product/A %
Cobra+Herbimax (2EC) 8oz+1pt 75 73
Cobra+Herbimax (25WP) 8oz+1pt 60 75
Cobra+Pursuit+Herbimax (2EC) 60z+1.080z+1pt 83 T2
Cobra+Pursuit+Herbimax (25WP) 60z+1.080z+1pt 91 72
Cobra+FirstRate+Herbimax (2EC) 60z+0.30z+1pt 94 90
Cobra+FirstRate+Herbimax (25WP) 60z+0.30z+1pt 94 95
Cobra+Expert+Herbimax (REC) 60z+1.250z+1pt 89 88
Cobra+Expert+Herbimax 25WP) 60z+1.250z+1pt 87 87
Cobra+Raptor+Herbimax (2EC) 60z+40z+1pt 92 93
Flexstar HL+Scoil+28% UAN 120z+1%+2.5% 96 92
Flexstar HL+Basagran+Scoil+28% UAN 120z+1.5pt+1%+2.5% 97 92
Flexstar HL+Raptor+Scoil+28% UAN 120z+30z+1%+2.5% 95 89
Untreated 0 0
LSD (0.05) 10 18

An excellent common ragweed population (5 to 20 plants/sq ft) was present at application. Most treatments except
Cobra applied alone or in tank-mix combination with Pursuit, gave 87% to 95 % common ragweed control.
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MN to evaluate kochia control in Roundup Ready soybean from herbicides applied at the POST stage. POST
treatments were applied on July 10, 1998 at 2:00 pm with 90 F air, 93 F soil surface, 80% RH, 0-3 mph SW wind,
50% clouds, dry soil surface, wet subsoil, good crop vigor, no dew present, and the crop was at the V-2 stage at the
time of application. Weeds present were: 2-8”, (5-15/ft%), kochia. Treatments were applied to the entire area of the
10 by 20 ft plots with a bicycle wheel type plot sprayer equipped with a windshield delivering 8.5 gpa at 40 psi
through 8001 flat fan nozzles. The experiments had a randomized complete block design with three replicates per
treatment.

Kochia
Treatment Rate July 20 Aug 11
Product/A %
Cobra+Herbimax 120z+1pt 42 75
Cobra+Herbimax 8oz+1pt 37 17
Cobra+Raptor+Herbimax 80z+40z+1pt 85 77
Cobrat+Raptor+Herbimax 5.50z+40z+1pt 78 78
Galaxy+Herbimax 2pt+1pt 37 88
Untreated 0 0
LSD (0.05) 10 13

Kochia size was larger (2 to 8 inches tall) than when broadleaf herbicides are normally applied in soybean. Kochia
control ranged from 75% to 88% control. Galaxy + additive gave 88% kochia control.
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Soybean Grass. Zollinger and Fitterer. An experiment
in soybean at the POST stage. POST treatments were app
surface, 67% RH, 3-5 mph S wind, 30% clouds, dry soil surfa
present, and the crop stage was 3-4 trifoliate (V3). Wee
ragweed; 2-127, (5-20/ft*), foxtail. Treatments were app
wheel type plot sprayer equipped with a windshield delivering 8.5 gpa at 40 ps
experiment had a randomized complete

ds present at the POST stage were:
lied to the center 8 ft of the 10 by 40 ft plots with a bicycle
i through 8001 flat fan nozzles. The
block design with three replicates per treatment.

was conducted at Wahpeton, ND to evaluate grass control
lied on July 10, 1998 at 12:00 pm with 85 F air, 93 F soil
ce, moist subsoil, excellent crop vigor, no dew
1-6”, (1-4/ft*), common

Foxtail
Treatment Rate July 20 Aug 11
Product/A %
Select+Herbimax: 60zt1qt 57 87
Fusion-+Herbimax Soz+1qt 53 90
Poast Plus+Herbimax 1.5pt+1qt 53 88
Assure II+Herbimax 8oz+1qt 70 95
Select+Pinnacle+Herbimax 60z+0.1250z+1pt 50 85
Select+Pinnacle+Resource+Herbimax 60z+0.1250z+40z+1qt 63 88
Select+FirstRate+Herbimax 60z+0.30z+1qt 63 87
Poast Plus+FirstRate+Herbimax 1.50z+0.30z+1qt 60 88
Assure IT+Pinnacle+Herbimax 80z+0.1250z+1qt 57 S
Raptor+Herbimax 4oz+1qt 50 80
Untreated 0 0
LSD (0.05) 11 13

Purpose of this study was to compare foxtail control
combination with broadleaf herbicides. Foxtail contro
compared foxtail control from Assure I1 without Pinnacle. Most treatments provided
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from grass herbicides applied alone and in tank-mix
1 was lower when Assure IT was tank-mixed with Pinnacle as

85% foxtail control or better.



Roundup Ready Soybean. Zollinger and Fitterer., An experiment was conducted at NW 22, to evaluate weed
control from herbicides applied at the PPI, PRE and POST stages. PPI treatments were applied and incorporated
with a rototiller to a depth of 2” on May 27, 1998 at 4:00-5:00 pm with 84 F air, 68 F soil 2-4” depth, 52% RH,
40% clouds, and 3-7 mph SE wind. Stine 1284 (7-23-2233RR) Roundup Ready soybean was planted and PRE
treatments were applied May 29, 1998 at 3:00-4:00 pm with 71 F air, 77 F soil 2-4> depth, 60% RH, 3-5 mph N
wind, and 0% clouds. Early POST treatments were applied on July 1, 1998 at 2:00-4:00 pm with 78 F air, 87 F soil
2-4” depth, 72% RH, 0-5 mph NW wind, and 20% clouds, soil surface was dry-moist, subsoil was moist-wet, crop
VIgor was poor-fair, there was no dew present, and crop stage was 1-2 trifoliate (V1-V2). Weeds present at the
carly POST stage were: 2-4”, (2-10/ft), foxtail; 1-37, (5-20/ft%), redroot pigweed; 5-30”, (patchy), Canada thistle.
Mid POST treatments were applied on July 15, 1998 at 9:00 am with 71 F air, 67.8 soil 2-4” depth, 72% RH,

1-2 mph N wind, 10% clouds, dry soil surface, moist subsoil, fair crop vigor, no dew present, and crop stage was
V2-V3. Weeds present at the mid POST stage were: 6-107, (2-10/ft%), foxtail; 4-18”, (5-20/ft), redroot pigweed;
9-30”, (patchy), Canada thistle. Bloom treatments were applied on July 29, 1998 at 8:45 am with 72 F air, 72 F soil,
61% RH, 0-3 mph NW wind, 100 % clouds, dry soil surface, moist subsoil, good crop vigor, no dew was present,
and crop stage was V3-V6. Weeds present at the BLOOM stage were: 10-147, (2-10/ft%), foxtail; 10-30”, (5-20/1t%),
redroot pigweed; 20-367, (patchy), Canada thistle. Treatments were applied to the center 8 feet of the 10 by 30 ft
plots with a bicycle-wheel-type plot sprayer equipped with a wind shield delivering 17 gpa at 40 psi through 8002
flat fan nozzles for soil applied treatments and 8.5 gpa at 40 psi through 8001 flat fan nozzles for POST applied
treatments. The experiment had a randomized complete block design with four Ieps per treatment,

Aug 11 Aug 26
Treatment Rate Fxtl Rrpw Wibw Fxtl Rrpw  Colg Wibw
PPI fb MPOST Product/A %
Prowl/Pursuit+Activator 90+28% UAN 3pt/1.4402+0.25%+2.5% 97 91 60 98 87 92 96
Prowl/Raptor+Activator 90+28% UAN 3pt/doz+0.25%+2.5% %5 G5 60 9w op 90 80
PRE fb MPOST
Frontier/Galaxy+Poast+Herbimax+AMS 200z/2pt+1.5pt+1qt+2.51b 98 93 45 9 94 96 62
Frontier/Roundup Ultra+AMS 200z/2pt+2.51b 99 96 92 9ORENO), 95 95
PRE fb EPOST fb MPOST fb LPOST
Roundup Ultra+ AMS/RU Ultra+tAMS/ 2pt+2.51b/2pt+2.51b/ 99 98 97 98 99 99 99
Roundup Ultra+ AMS/RU Ultra+AMS 2pt+2.51b/2pt+2.51b
EPOST
Roundup Ultra+AMS 2pt+2.51b 94 61 45 95 69 75 65
EPOST fb MPOST
Roundup Ultra+AMS/RU Ultra+AMS 2pt+2.51b/2pt+2.51b 95 95 98 99 95 97 93
EPOST fb MPOST b LPOST
Roundup Ultrat AMS/RU Ultra+AMS/ 2pt+2.51b/2pt+2.51b/ 98 99 98 9 99 99 99
Roundup Ultra+AMS 2pt+2.51b
EPOST fb MPOSTfbLPOSTfHBLOOM
Roundup Ultra+tAMS/RU Ultra+AMS/ 2pt+2.51b/2pt+2.51b/ 9 99 99 9 99 99 99
Roundup Ultra+AMS/RU Ultra+AMS 2pt+2.51b/2pt+2.51b
MPOST
Raptor+Activator 90+28% UAN 50z+0.25%+2.5% 95 85 38 94 89 90 62
Frontier+Roundup Ultra+tAMS 160z+2pt+2.51b 98 98 91 99 98 98 94
FrontiertRoundup Ultra+AMS 200z+2pt+2.51b 98 95 89 97 95 96 95
Galaxy+Poast+Herbimax+AMS 2pt+1.5pt+1pt+2.51b 91 58 35 93 53 64 38
Galaxy-+Roundup Ultra+AMS 2pt+1pt+2.51b 96 80 50 89 78 85 58
Pursuit+RU Ultra+Act. 90+AMS 1.440z+2pt+0.25%+2.51b 98 95 94 5 93 92
Roundup Ultra+AMS 2pt+2.51b 99 99 88 98 97 98 94
MPOST fb LPOST fb BLOOM
Roundup Ultra+AMS/RU Ultra+AMS/ 2pt+2.51b/2pt+2.51b/ 99 99 98 9 99 99 99
Roundup Ultra+tAMS 2pt+2.51b
LPOST
Roundup Ultra+AMS 2pt+2.51b 99 70 69 98 98 92 91
LPOST fb BLOOM
Roundup Ultra+AMS/RU Ultra+AMS 2pt+2.51b/2pt+2.51b 99 89 70 9 99 99 92
BLOOM
Roundup Ultra+AMS 2pt+2.51b 97 50 40 9% 87 96 68
ALL SEASON
Handweed 99 99 99 99 99 99 99
Handweed+Roundup Ultra 2pt 99 99 97 99 99 99 99
Untreated 0 0 0 0 0 0 0
LSD (0.05) 3 16 21 4 11 10 20
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Sovbean Iron Chlorosis/Herbicide Interaction - Arthur, ND. Zollinger and Fitterer. An experiment was
conducted at Arthur, ND to evaluate iron chlorosis herbicide interactions in soybean at the POST stage. POST
treatments were applied on July 1, 1998 at 4:30 pm with 78 F air, 83 F soil surface, 65% RH, 0-5 NW wind, 5%
clouds, dry soil surface, wet subsoil, crop was chlorotic, no dew present, and the crop stage was1*-2™ trifoliate.
Treatments were applied to the entire area of the 10 by 20 ft plots with a bicycle wheel type plot sprayer equipped
with drift cones delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized
complete block design with three replicates per treatment. ‘

July 17 July 28
Treatment Rate Stunt  Yellow Bum Stunt  Yellow Burn
Product/A %

Basagran+Herbimax 2pt+2pt 28 23 15 12 14 0
Blazer+Activator 90 1.5pt+0.25% 34 27 18 10 12 0
Galaxy-+Herbimax 2pt+2pt 28 20 17 12 11 0
Storm+Herbimax 1.5pt+2pt 31 22 18 15 14 0
Cobra+Herbimax 100z+1.5pt 42 27 23 14 13 0
Flexstar HL+Herbimax 0.75pt+2pt 31 25 20 8 G 0
Pinnacle+Activator 90 0.2502+0.25% 23 18 13 11 19 0
FirstRate+Activator 90+28%UAN 0.30z+0.125%+2.5% 31 28 15 14 11 0
Pursuit+Herbimax+28% UAN 30z+2pt+2.5% 26 25 12 10 28 0
Raptor+Herbimax+28% UAN 4oz+2pt+2.5% 29 24 18 11 10 0
Untreated 0 0 0 0 0 0
LSD (0.05) 14 NS 8 NS 14 NS

The study was established in a location planted to soybean exhibiting iron chlorosis. All evaluations were performed
without knowing treatment number or herbicide used. Evaluating soybean response to herbicide treatments were
difficult because stunting and chlorosis caused by iron deficiency, in many plots, could not be differentiated from
soybean response to herbicides. In other words, iron deficiency caused injury ratings that were incorrectly attributed
to the herbicide. In many cases, symptoms of iron chlorosis did not observe plot borders and ran the entire length of
the study causing injury ratings to be taken from herbicides that normally do not cause injury (Basagran, Flexstar,
Pinnacle, Pursuit). The entire 10 wide area was treated at the growers request to minimize weeds infestation and
weed seed rain. Grower cooperators, in all cases, sprayed the remainder of the field with a herbicide for weed
control not allowing a true untreated area to observe differences. Without an untreated area or border in each plot to
determine herbicide effects, evaluating differences between iron chlorosis and herbicide injury was very difficult.

A few conclusion are generally consistent throughout all six sites. Injury rating were less at the second evaluation
compared to the first. Cobra and sometimes other herbicides that have a contact mode of action and cause burning
or speckling of soybean leaves may increase injury symptoms from iron chlorosis. Soybeans may recover or the
higher injury ratings may be observed at the second evaluation. Stress conditions on soybeans may add to the stress
from iron chlorosis and herbicides to induce greater injury symptoms.
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Soybean Iron Chlorosis/Herbicide Interaction - Fairmount, ND. Zollinger and Fitterer. An experiment was conducted at
Fairmount, ND to evaluate iron chlorosis herbicide interactions in soybean at the POST stage. POST treatments were applied on June
16, 1998 at 8:00-9:00 am with 74 F air, 72 F soil surface, 68% RH, 0 wind, 40% clouds, dry soil surface, moist subsoil, crop vigor
was chlorotic, no dew present, and the Crop stage was unifoliate-1* trifoliate. Weeds present at the POST stage were: 4-127,(1/1t%),
wild mustard; 3-4, (1/yd®), common ragweed; 3-6”, (5-10/ft?), marshelder. Treatments were applied to the 10 by 40 ft plots with a
bicycle wheel type plot sprayer equipped with drift cones delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment
had a randomized complete block design with three replicates per treatment. 4

June 30 July 16
Treatment Rate Stunt Yellow Burn Corw  Stunt Yellow Burn  Corw Mael Colg Rrpw Cocb
Product/A % injury % control % injury —  ——— % control
Basagran+Herbimax 2pt-+2pt 28 22 12 98 13 16 4 7 99 U3 o o
Blazer+A ctivator 90 1.5pt+0.25% 36 34 28 98 16 13 2 98 99 99 99 g9
Galaxy-+Herbimax 2pt+2pt 25 25 22 98 24 24 8 9 %9 91 91 &5
Storm-+Herbimax 1.5pt+2pt 28 33 20 98 17 20 7 0 9 oy gl
Cobra+Herbimax 100z+1.5pt 45 54 38 98 36 34 20 99 9B 88 o
Flexstar HL+ 0.75pt+ 28 28 14 98 19 16 7 B 91 85 8 @
Herbimax 2pt
Pinnacle+ 0.250z+ 18 17 7 98 2 2 2 55 81 99 99 15
Activator 90 0.25%
FirstRate+Activator 90+  0.30z+0.125%+ 17 2] 11 99 13 11 2 9% 99 W 65 99
28%UAN 2.5%
Pursuit+Herbimax+ 30z+2pt+ 28 28 15 99 11 10 3 8 67 99 98 o6
28% UAN 2.5%
Raptor+Herbimax+ 40z+2pt+ 23 23 15 99 13 8 0 83 72 99 99 g4
28% UAN 2.5%
Untreated 0 0 0 0 0 0 0 0 0 0 0 0
LSD (0.05) 13 16 10 2 14 19 11 21 13 19 17 21

Marshelder was completely controlled at the June 30 evaluation. The study was established in a location planted to soybean
exhibiting iron chlorosis. All evaluations were performed without knowing treatment number or herbicide used. Evaluating soybean
response to herbicide treatments were difficult because stunting and chlorosis caused by iron deficiency, in many plots, could not be

cases, sprayed the remainder of the field with a herbicide for weed control not allowing a true untreated area to observe differences.
Without an untreated area or border in each plot to determine herbicide effects, evaluating differences between iron chlorosis and
herbicide injury was very difficult.

A few conclusion are generally consistent throughout all six sites. Injury rating were less at the second evaluation compared to the
first. Cobra and sometimes other herbicides that have a contact mode of action and cause burning or speckling of soybean leaves may
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Soybean Iron Chlorosis/Herbicide Interaction - Galchutt, ND. Zollinger and Fitterer. An experiment was
conducted at Galchutt, ND to evaluate iron chlorosis herbicide interactions in soybean at the POST stage. POST
treatments were applied on June 30, 1998 at 6:00-7:00 pm with 76 F air, 82 F soil surface, 76% RH, 0-3 mph NW
wind, 25% clouds, moist soil surface, wet subsoil, crop was chlorotic, no dew present, and the crop stage was I8
2n trifoliate (V1-V2). Treatments were applied to the entire area of the 10 by 20 ft plots with a bicycle wheel type
plot sprayer equipped with drift cones delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment
had a randomized complete block design with three replicates per treatment.

July 16 July 29
Treatment Rate Stunt Yellow Burn Stunt _ Yellow Burn
Product/A %

Basagran+Herbimax 2pt+2pt 19 23 17 21 16 0
Blazer+Activator 90 1.5pt+0.25% 27 23 27 27 21 0
Galaxy-+Herbimax 2pt+2pt 17 13 15 22 13 0
Storm-+Herbimax 1.5pt+2pt 24 23 23 29 20 0
Cobrat+Herbimax 100z+1.5pt 28 28 26 26 15 0
Flexstar HL+Herbimax 0.75pt+2pt 23 23 22 18 16 0
Pinnacle+Activator 90 0.2507z+0.25% 19 25 17 19 13 0
FirstRate +Activator 90+28%UAN  0.30z+0.125%+2.5% 20 29 15 19 16 0
Pursuit+Herbimax+28% UAN 30z+2pt+2.5% 2] 29 12 18 13 0
Raptor+Herbimax+28% UAN 4oz+2pt+2.5% 28 38 18 28 28 0
Untreated 0 0 0 0 0 0
LSD (0.05) 13 16 12 15 16 NS

The study was established in a location planted to soybean exhibiting iron chlorosis. All evaluations were performed
without knowing treatment number or herbicide used. Evaluating soybean response to herbicide treatments were
difficult because stunting and chlorosis caused by iron deficiency, in many plots, could not be differentiated from
soybean response to herbicides. In other words, iron deficiency caused injury ratings that were incorrectly attributed
to the herbicide. In many cases, symptoms of iron chlorosis did not observe plot borders and ran the entire length of
the study causing injury ratings to be taken from herbicides that normally do not cause injury (Basagran, Flexstar,
Pinnacle, Pursuit). The entire 10 wide area was treated at the growers request to minimize weeds infestation and
weed seed rain. Grower cooperators, in all cases, sprayed the remainder of the field with a herbicide for weed
control not allowing a true untreated area to observe differences. Without an untreated area or border in each plot to

determine herbicide effects, evaluating differences between iron chlorosis and herbicide injury was very difficult.

A few conclusion are generally consistent throughout all six sites. Injury rating were less at the second evaluation
compared to the first. Cobra and sometimes other herbicides that have a contact mode of action and cause burning
or speckling of soybean leaves may increase injury symptoms from iron chlorosis. Soybeans may recover or the
higher injury ratings may be observed at the second evaluation. Stress conditions on soybeans may add to the stress
from iron chlorosis and herbicides to induce greater injury symptoms.
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Soybean Iron Chlorosis/Herbicide Interaction - Horace, ND. Zollinger and Fitterer. An experiment was
conducted at Horace, ND to evaluate iron chlorosis herbicide interactions in soybean at the POST stage. POST
treatments were applied on July 1, 1998 at 9:30 am with 72 F air, 79 F soil surface, 55% RH, 0-2 mph S wind, no
clouds, dry-moist surface, moist-wet subsoil, crop vigor was chlorotic, no dew present, and the crop stage was [+
trifoliate (V1). Treatments were applied to the entire area of the 10 by 20 ft plots with a bicycle wheel type plot

July 16 July 29

Treatment Rate Stunt  Yellow Burn Stunt  Yellow Burn

Product/A ST e UG S B SR e S it
Basagran+Herbimax 2pt+2pt 23 22 15 18 12 0
Blazer+Acctivator 90 1.5pt+0.25% 20 23 22 13 11 0
Galaxy-+Herbimax 2pt+2pt 25 19 23 16 11 0
Storm+Herbimax 1.5pt+2pt 28 19 21 22 14 0
Cobra+Herbimax 100z+1.5pt 33 21 32 27 12 0
Flexstar HL+Herbimax 0.75pt+2pt 21 19 2 13 7 0
Pinnacle+Activator 90 0.2502+0.25% 20 22 18 11 9 0
FirstRate+Activator 90+28% UAN 0.30z+0.125%+2.5% 19 20, 13 12 11 0
Pursuit+Herbimax+28% UAN 30z+2pt+2.5% 21 22 14 13 10 0
Raptor+Herbimax+28% UAN 40z+2pt+2.5% 22 21 18 13 8 0
Untreated 0 0 0 0 0 0
LSD (0.05) 12 13 9 12 11 NS

The study was established in a location planted to soybean exhibiting iron chlorosis. All evaluations were performed
without knowing treatment number or herbicide used. Evaluating soybean response to herbicide treatments were
difficult because stunting and chlorosis caused by iron deficiency, in many plots, could not be differentiated from
soybean response to herbicides. In other words, iron deficiency caused injury ratings that were incorrectly attributed
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Soybean Iron Chlorosis/Herbicide Interaction - Kent, MN. Zollinger and Fitterer. An experiment was conducted at
Kent, MN to evaluate iron chlorosis herbicide interactions in soybean at the POST stage. POST treatments were applied on
June 18, 1998 at 9:30 am with 63 F air, 65.5 F soil surface, 80% RH, 2-3 mph S wind, 100% clouds, moist soil surface,
moist subsoil, crop was chlorotic, no dew present, and the crop stage was 1* trifoliate. Weeds present at the POST stage
were: 1-5” (20-50/ftz), foxtail; 3-57, (1-5/ft*), common cocklebur; 2-57, (1/yd?), kochia; 3-8, (1/ft*), common
Jambsquarter; 2-47, (1/ft%), redroot pigweed. Treatments were applied to the entire area of the 10 by 20 ft plots with a
bicycle wheel type plot sprayer equipped with drift cones delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The
experiment had a randomized complete block design with three replicates per treatment.

July 1 July 16
Treatment Rate Stunt Yellow Burn Kocz CocbRrpw Colq__ Stunt Yellow Burn Cocb KoczRrpw Colq
Product/A % injury —— —— % control % injury —— % control ——
Basagran+Herbimax 2pt+2pt 8 10 2 76 99 88 78 11 3 0 73 93 85 83
Blazer+Activator 90 1.5pt+0.25% 9 2 19 & 71 9 80 8 0 O 48 56 W W
Galaxy+Herbimax  2pt+2pt 5 1 Al 9 98 98 T 12 1 0 70 80 89 65
Storm-+Herbimax 1.5pt+2pt D06 IS OSEREE 0RO GRRRB)| 8 2 0 8 70 88 74
Cobra+Herbimax 100z+1.5pt g 45 89 ¢ B Gl 26 8 2 o) oy 9y U
Flexstar HL 0.75pt+ 9% 23 21 99 99 O OB 9 2 0 81 95 98 84
+Herbimax 2pt
Pinnacle+ 0.250z+ 8 12 2 o5 7B © S0 12 4 © 47 B Y P
Activator 90 0.25%

FirstRate+Act 90+ 0.30z+0.125%+ 8 9 I 57 SR OO R (RN S 11 3 D B & 20 0
28% UAN 2.5%

Pursuit+Herbimax+ 30z+2pt+ w28 1l 98 99 99 66 6 4 0 99 90 96 76
28% UAN 2.5%

Raptor+Herbimax+ 40z+2pt+ o 29 5 95 86 9% % 7 0 0 69 8 99 94
28% UAN 2.5%

Untreated 0 0 O 0 @ 0 0 0 OpES (ORI O T OF 280

LSD (0.05) TR (SO S RETIO T T 10 5 NS 20 19 18 1o

Wild mustard was completely controlled through out growing season. The study was established in a location planted to
soybean exhibiting iron chlorosis. All evaluations were performed without knowing treatment number or herbicide used.
Evaluating soybean response to herbicide treatments were difficult because stunting and chlorosis caused by iron deficiency,
in many plots, could not be differentiated from soybean response to herbicides. In other words, iron deficiency caused injury
ratings that were incorrectly attributed to the herbicide. In many cases, symptoms of iron chlorosis did not observe plot
borders and ran the entire length of the study causing injury ratings to be taken from herbicides that normally do not cause
injury (Basagran, Flexstar, Pinnacle, Pursuit). The entire 10 wide area was treated at the growers request to minimize weeds
infestation and weed seed rain. Grower cooperators, in all cases, sprayed the remainder of the field with a herbicide for weed
control not allowing a true untreated area to observe differences. Without an untreated area or border in each plot to
determine herbicide effects, evaluating differences between iron chlorosis and herbicide injury was very difficult.

A few conclusion are generally consistent throughout all six sites. Injury rating were less at the second evaluation compared
to the first. Cobra and sometimes other herbicides that have a contact mode of action and cause burning or speckling of
soybean leaves may increase injury symptoms from iron chlorosis. Soybeans may recover or the higher injury ratings may be
observed at the second evaluation. Stress conditions on soybeans may add to the stress from iron chlorosis and herbicides to

induce greater injury symptoms.
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surface, wet subsoil, crop was chlorotic, no dew present, and the crop stage was 2™ - 3r trifoliate (V2-V3). Treatments
were applied to the entire area of the 10 by 20 ft plots with a bicycle wheel type plot sprayer equipped with drift cones

delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment had a randomized complete block design with
three replicates per treatment. :

Soybean (July 17) Soybean (July 29)
Treatment Rate Stunt  Yellow Burn Stunt _ Yellow Burn
Product/A DN e e ) ek e e

Basagran+Herbimax 2pt+2pt 10 12 14 0 0 0
Blazer+Activator 90 1.5pt+0.25% 3 9 16 0 0 0
Galaxy+Herbimax 2pt+2pt 7 8 14 0 0 0
Storm-+Herbimax 1.5pt+2pt 18 20 2 0 0 0
Cobra+Herbimax 100z+1.5pt 16 13 23 13 11 0
Flexstar HL+Herbimax 0.75pt+2pt 12 12 22 3 3 0
Pinnacle+Activator 90 0.2502+0.25% 0 3 4 0 0 0
FirstRate+Activator 90+28%UAN 0.30z+0. 125%+2.5% 0 5 9 0 0 0
Pursuit+Herbimax+28% UAN 30z+2pt+2.5% 5 12 8 0 0 0
Raptor+Herbimax+28% UAN 40z+2pt+2.5% 6 12 8 0 0 0
Untreated 0 0 0 0 0 0
LSD (0.05) 17 16 15 4 5 NS

area was treated at the growers Tequest to minimize weeds infestation and weed seed rain. Grower Cooperators, in all cases,
sprayed the remainder of the field with a herbicide for weed control not allowing a true untreated area to observe
differences. Without an untreated area or border in each plot to determine herbicide effects, evaluating differences between
iron chlorosis and herbicide Injury was very difficult.
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Sunflower Weed Control. Zollinger and Fitterer. An experiment was conducted at Oriska, ND, to evaluate weed
control and sunflower tolerance to PPI and PRE herbicides. PPI treatments were incorporated with a rototiller at a
depth of 2 inches and applied on May 6, 1998, at 10:00 am with 60 F air, 53 F soil, 43% RH, 5 to 7 mph NW wind,
100% clouds, dry soil surface, and moist subsoil. ‘Cargill SF 120° sunflower was planted and PRE treatments Were
applied on May 6, 1998, at 11:00 am with 58 F air, 53 F soil, 45% RH, 0 to 3 mph NW wind, 100% clouds, moist
soil surface, and moist subsoil. The treatments were applied to the center 8 ft of the 10 by 40 ft plots with a bicycle
wheel type plot sprayer equipped with a wind shield delivering 17 gpa at 40 psi through 8002 flat fan nozzles. The
experiment had a randomized complete block design with three replicates per treatment.

June 3 June 22 iu_LE
Sufl Sufl Sufl

Treatment Rate injury Fxtl Wimu Mael Kocz injury Fxtl Wimu Kocz Mael Biww _injury

(Ib ai/A) (%) (% control) ) —— B contro) ————— (%)
PPL
Dual Magnum 1.67 2 05 & 30 & 0 87 20 10 gl 13 0
Prowl 125 ® 50 B 30 9B 0 45 50 30 13 20 0
Sonalan 1.15 3 g Gl 3 P 0 75 18 53 7 17 0
Treflan 1.0 ® & &7 50 99 0 45 43 43 13 13 0
PRE
Dual Magnum 2.0 OFF TL06S TAeh T 5 INE00 0 90 66 60 52 70 0
V-53482+Prowl  0.094+1.25 20 @R 98 T 2 8 43 93 88 60 95 0
V-53482 0.063 SIS0 BN O GRS RO, 2 37 & 99 68 99 2
V-53482 0.094 SR G200 BTN 09 17 28 94 89 83 99 15
V-53482 0.188 50 @ 9% 95 96 3 66 9B 99 90 99 30
Authority 0.25 3 8 93 8 99 5 53 76 99 70 99 3
Authority+Prowl  0.25+1 25 3 81 98 8 99 2 43 81 99 62 99 0
Authority+Prowl  0.25+1 5 5 B 9% &8 KL 0 48 71 99 57 99 2
Untreated 0 0 0 0 0 0 0 0 0 0 0 0
LSD (0.05) 13 e 1e 0 18 11 15 19 15 13 15 17 18

afxtl = Grft and Yeft.

All treatments gave complete redroot pigweed and common Jambsquarters control. Dual Magnum provided greater
weed control PRE than PPI. DNA herbicides applied PP1 generally gave poor weed control and did not control late
flushes of marshelder or biennial wormwood. V-53482 and Authority are PPO inhibitors and are of the same
chemistry. Sunflower injury was reduced when V-53482 was applied with Prowl as compared to V-53482 applied
alone. Authority gave 5% or less sunflower injury. V-53482 injured sunflower more but gave equal or greater
broadleaf weed control than Authority. V-53482 and Authority generally gave greater than 80% broadleaf weed
control and were the only herbicides to give complete control of biennial wormwood.
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This study was established in an area where herbicide carryover was suspected. Some plants exhibited yellowing
and crooking at the base of the stem. In addition, excessive rainfall severely affected plants in the second rep of the
study and affected the rest of the study. Sunflower types used were composed of inbred and hybrid lines. High
injury ratings may be due to herbicide residue, excessive rains and possible line sensitivity.
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Table 1. Hybrid and inbred sunflower line injury ratings - July 2.

Line (July 2)
Treatment Rate R e BHo TR L O 5 el
ai/A % injury
_PPI
Dual Magnum 2.01b Weig @i mmog o8 8 I 8 8 J 25
R6447 1 oz 15 05 18 g 15 13 o I8 18 15 10 23 20
R6447 2 0z 45 7% 50 4An 18 28 10 18 38 48 18 28 30
Treflan 0.75 1b SRR S TS 3R R D RS G0N SRR B ON 8o
PRE
Prowl 1.251b % 0 20 e 0. g 9 3 18 8 10 I 5
V-53482 0.063 b 9 9 0.5 B 1w 8 BB 5 & WL 5
V-53482 0.094 Ib SIS s U B SHUHTI SIS () ARSI 1 ST S SE TR & 15
V-53482 0.188 Ib o 45 0 20 200 15 15 40 S0 €0 30 10 50
R6447 1oz B0 20 15 8 48 8 25 10 9 10 U9 15
R6447 2 0z w03 8 48 @ 23 18 320 138 19 3
Authority 0.251b ISRuIoT 20 NN g sR e AR ERE S SR SR S L) 15
Authority 0.38 1b 9 ap 20 50 23 45 20 B B 15 8 ¢ 8
Authority+Prowl  0.25 Ib+1.25 Ib 25 15 @iz 13 B o8 8 1o 15 10 8 10
Authority+Prowl  0.38 Helasly 23 20 18 20 18 S0 i3 10 18 5 15 183 25
PPI fb PRE
Treflan/Authority 0.7516/0251b 18 20 15t e BRR i) oM IR s &1 1 ISEE RN TR SE B2 ()
Treflan/Authority 0.7516/0.381b 15 13 13 ® 3 e 13 23 .23 23 10 20 25
Untreated o o 0O o o g © 0 0 0 0 0 0
LSD (0.05) © 99 1© e B33 B 23 3% 18 e 18 29
Table 2. Hybrid and inbred sunflower line injury ratings - July 17.
Line (July 17)
Treatment Rate PR Nl B o Aol NGO R 5 4
ai/A % injury
PPI
Dual Magnum 2.01b e s Rl e T2 | 12 SN RS 7 10
R6447 1 oz aesn oy g Bz 18 8 pIss 1
R6447 2 0z 2078 W3 Le ek 5 12 13 22 27 12 20 7
Treflan 0.75 b gegesl 5 s 7 120 g 2nEs 3
PRE
Prowl 1.251b 25500 st AR 7 5 Do M T S 5 8 3
V-53482 0.063 1b S R0 AR Sl ORI SiS 7 17 @
V-53482 0.094 Ib T satsatla o Erpl s ke LGS KT LS 13 18
V-53482 0.188 Ib 7 23 15 18 10 18 8 17 27 30 2 20 2
R6447 1 oz g s ol SRR oRaRoR T SOk S 8 SHRIS 7
R6447 2 0z w27t 3 L7 e 10, 085 5 )2 8iriis
Authority 025 Ib B ol D e b 2 RS SRS 5 3
Authority 0.381b 15 17 13 22 5 7 12 12 120 1o 12 7 5
Authority+Prowl  0.25 [b+1.25 Ib 15T 0t o8 27 (o o B S5 N7 AT NS SR
Authority+Prowl  0.38 Ib+1.25 Ib 7 a0 13 17 o {13 8 8 10 8 I3 15 10
PP1 fb PRE
Treflan/Authority 0.751b/0.251b 10 17 S et NeR ARl 08 130 RS AR EUE
Treflan/Authority 0.751b/0.381b 7 13 Slllin s TRhe | NS S O i JRIZN FHIORES ST RS
Untreated 9 0 0 olo0olo © © O 0 0 0 0
LSD (0.05) A de1e 13 8 e 8 SIS NI ORI 10 10
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Sunflower Tolerance to R6447. Zollinger and Fitterer. An experiment was conducted at Oriska, ND to evaluate
tolerance, in sunflower, to R6447 applied at the PPI and PRE stages. PPI treatments were incorporated with a
rototiller at a depth of 2” and applied on May 6, 1998 at 10:00 am with 60 F air, 53 F soil, 43% RH, 5-7 mph NW
wind, 100% clouds, dry soil surface, and moist subsoil. Cargill ‘SF 120’ sunflower was planted and PRE
treatments were applied on May 6, 1998 at 11:00 am with 58 F air, 53 F soil, 45% RH, 0-3 mph NW wind, 100%
clouds, moist soil surface, and moist subsoil. The treatments were applied to the center § ft of thel0 by 40 ft plots
with a bicycle wheel type plot sprayer equipped with a wind shield delivering 17 gpa at 40 psi through 8002 flat fan
nozzles. The experiment had a randomized complete block design with three replicates per treatment.

Sunflower injury

Treatment Rate May 20 June 3 June 22 July 7
Ib ai/A R e e e s = T e e D
PPI
R6447 0.71 22 2 40 52
R6447 1.065 27 73 60 68
R6447 1.42 33 84 60 78
R6447 2.13 52 96 87 92
PRE
R6447 0.71 27 43 20 20
R6447 1.065 45 63 33 28
R6447 1.42 35 65 27 32
R6447 2.13 70 93 82 83
R6447+Prowl 1.065+1.25 3 7 27 18
Untreated 0 0 0 0
LSD (0.05) 11 13 8 18

Rates were accidently applied in Ib ai/A instead of 0z ai/A that resulted in rates 16 times greater than intended.
Considering such high application rates, sunflower tolerance was good at the lowest rates of R6447 at the July 7

may safen R6447.
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Mechanical weed control in sunflower, Carrington 1998. (Endres, Henson, and
7winger) The experiment was conducted to determine if a harrow or rotary hoe may
be effectively substituted for herbicides for weed control in 14- and 30-inch
sunflower. The experiment was established on a loam soil with 7 pH and 3.9%
organic matter. Plot size was 10 by 25 #, el PR herbicide component ©f Tie
herbicide check was applied to a 6.67 by 25 ft area with a hooded bicycle-wheel-
type plot sprayer. Sonalan was applied at 1.15 1b/A with the sprayer delivering
10.5 gal/A at 35 psi through 8002 flat fan nozzles on May 19 with 54 F, 73% RH,
and 14 mph wind. Sonalan was immediately incorporated using a tractor mounted
roto-tiller set to £il1l at a 3-inch depth. Tillage for final seedbed preparation
was made June 1 using a Melroe culti-harrow set to 411 ak & 2= to I-ioeh depth.
Northrup King 231 oilseed sunflower was planted on June 1 in 14- and 30-inch rows
a2t 2.5-inch depth and approximately 2 e 3 tiumes The normal seeding rate. BOST=
plant tillage treatments were applied perpendicular to the sunflower IoOwWs Eoa
8.3- by 25-ft area with a harrow and a 7= by 25-ft area with a rotary hoe. The
tillage implements were set to till at a depth of 0.5-1 inch. The harrow was
operated at 4 mph and the rotary hoe tilled at 8 mph. The initial tillage
treatments were made on June 6 with 56 F, 25% sunny sky, 8 mph wind, and dry soil
surface with no emerged weeds present and sunflower not germinated. The second
tillage passes were performed on June 15 with 71 E, 50% sunny sky, 9 mph wind, and
dry soil surface to emerging- to vc-stage sunflower, emerging- to 2-leaf yellow
foxtail and emerging redroot pigweed and wild mustard. The third tillage passes
were performed on June 22 with 63 F, 20% sunny sky, 6 mph wind, and dry soil
surface to V2-stage sunflower, emerging- to 3-leaf yellow foxtail and emerging- to
cottyledon-stage redroot pigweed and wild mustard. Assert was applied as the POST
herbicide component of the herbicide check at 0.25 1lb/A with a hand-held plot
sprayer delivering 10.5 gal/n at 40 psi through 8001 flat fan nozzles on drudlyy L
with 60 F, 94% RH, clear sky, and 3 mph wind. Between-row cultivation of the 30-
inch row sunflower was performed on June 30 and July 9. Sunflower were hand
thinned to a populatioen of approximately 24,000 plants/A on June 30. Sparse
densities of other annual weeds existed in the trial including common
lambsquarters and wild buckwheat. Weed control and sunflower injury was evaluated
by plant counts on June 29 and visually evaluated on June 30. Weed control also
was visually evaluated on July 17. The crop was hand harvested and machine
threshed on October 15 to determine seed yield. The experiment was a randomized
complete block design with four replications.

Excellent weed control was achieved with Sonalan/BAssert (Table 1). Three tillage
passes with the harrow or rotary hoe improved weed control compared to two passes,
but control generally was less than the herbicide check. Greater weed control was
achieved with the harrow versus the rotary hoe. Between-row tillage in the 30-
inch row sunflower with the harrow or rotary hoe operations provided 73 to 85%
weed control. The crop canopy in the l4-inch row sunflower did not shade the
ground rapidly enough to adequately suppress weed growth.

visual evaluation of sunflower biomass or stand reduction indicated 26 to 32%
injury with the rotary hoe and 41 to 50% injury with the harrow (Teiole 2) . IDJUEY
was similar when comparing two oI three passes with either implement. Sunflower
plant density was reduced 0 to 46% with tillage passes compared to the untreated
checks. Increased sunflower seeding rates are needed to achieve the recommended

plant density if a harrow or rotary hoe are used for weed comigiE@l

sunflower yield generally correlated with weed control (Table 2) . Thirty-inch
rowed sunflower seed yield associated with the harrow or rotary hoe plus between-
row tillage were similar to the yield with the herbicide check except with the
treatment of two passes with the rotary hoe. vield with all tillage treatments
were less than the yield with the herbicide check in the l4-inch rowed sunflower .
These data indicate that weed control will not be satisfactory with use of only a
harrow or rotary hoe in narrow-rowed sunflower.
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Table 1. Weed control with a harrow or rotary hoe in sunflower (Endres,
Henson, and Zwinger) .

Grasses? Broadleaves?

Control Density Control Density
Treatment 6/30 T /17 6/29 6/30 /47 6/29
=S e o P 5 ——= Plt/0.25 m?

30-inch rows:
Weedy check 0 70 74 0 18 10
Herbicide check 95 98 16 88 98 15
Harrow x 2 76 75 49 73 77 158
Harrow x 3 85 81 26 85 85 7
Rotary hoe x 2 28 73 92 24 75 47
Rotary hoe x 3 60 75 63 55 76 13
l4-inch rows:
Weedy check 0 0 71 0 0 15
Herbicide check 96 95 8 88 97 7
Harrow x 2 68 23 61 74 27 12
Harrow x 3 84 44 27 85 52 5
Rotary hoe x 2 34 5 64 29 10 17
Rotary hoe x 3 60 L3 43 65 28 g
C.V. % 12 13 31 19 14 53
LSD (0.05) 10 10 22 i85 12 9
“Grasses=yellow foxtail.
"Broadleaves=redroot pigweed, wild mustard, common lambsquarters, and wild

buckwheat .

Table 2. Sunflower performance with mechanical weed control
(Endres, Henson, and Zwinger) .

Sunflower

Density Injury Seed
Treatment 6/29 6/30 vield
plants/a - % - 1b/a

30-inch rows:
Weedy check 63165 0 149
Herbicide check 65825 0 1310
Harrow x 2 43885 45 2.5
Harrow x 3 40560 50 1170
Rotary hoe x 2 63830 28 965
Rotary hoe x 3 50530 29 1060

l4-inch rows:
Weedy check 31250 0 765
Herbicide check 38565 0 1325
Harrow x 2 271925 41 870
Harrow x 3 19945 50 795
Rotary hoe x 2 26595 26 590
Rotary hoe x 3 26595 32, 600
C.Vo % 30 52 20
LSD (0.05) 17895 59 275
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Glyphosate with adjuvants. Zollinger and Fitterer. An experiment was conducted at Fargo, ND, to evaluate
weed control from Roundup Ultra (glyphosate-isopropylamine) and Touchdown (glyphosate-trimethylsulfoniumf)
applied with different adjuvants. Treatments were applied June 16, 1998 at 4:00 to 5:00 pm with 80 F air, 86 F soil
surface, 65% RH, 70% clouds, and 3 to 5 mph NE wind, wet soil surface, wet subsoil, with no dew present. Weed
species present were: 1 to 8 inch, (10 to 20/ft*) foxtail; 6 to 14 inch, (10 to 12/ft%) volunteer grain; 10 to 14 inch,

(1 to 3/ft?) wild oat; 8 to 10 inch, rosette to flowering, (5 to 10/t?) wild mustard; and 1 to 6 inch, (10 to 20/ft%)
common mallow. Treatments were applied to the center 8 feet of the 10 by:30 ft plots with a bicycle-wheel-type
plot sprayer equipped with a wind shield delivering 8.5 gpa at 40 psi through 8001 flat fan nozzles. The experiment
had a randomized complete block design with three replicates per treatment.

July 2 July 13

Treatment® Rate Fxt Wioa Wimu Fxtl Wioa Wimu

(Product/A) (% control) —
Roundup Ultra+tAMS 0.5 pt+8.5/100 gal 96 78 92 90 70 95
Roundup UltratAMS Arrow 0.5 pt+9/100 gal 83 73 88 88 77 17
Roundup Ultra+AMS Solution 0.5 pt+2.5% Vv/v 90 82 88 38 80 57
Roundup Ultra+Class Act 0.5 pt+2.5% v/v 94 88 90 93 90 53
Roundup Ultra+CL 9808 0.5 pt+1% v/v 93 90 88 90 85 17
Roundup Ultra+CL 9804 0.5 pt+2.5% v/v 94 91 92 91 93 73
Roundup Ultra+CL 9607 0.5 pt+17/100 gal 93 83 90 83 75 17
Roundup Ultra+Surfate 0.5 pt+1% v/v 93 83 87 93 93 67
Touchdown+Preference+tAMS 0.4 pt+0.25% v/v +8.5/100 gal 95 87 87 95 92 28
Touchdown+CL9804 0.4 pt+2.5% v/v 88 78 85 88 82 30
Touchdown+CL9813 0.4 pt+2.5% v/v 92 85 88 90 83 57
Touchdown+CL 9607 0.4 pt+17/100 gal 83 67 88 80 67 37
Touchdown+Surfate 0.4 pt+1% v/v 92 70 92 87 77 35
Untreated 0 0 0 0 0 0
LSD (0.05) 8 15 6 6 10 19

TIAMS = ammonium sulfate, AMS Arrow = ammonium sulfate + drift retardant, AMS Solution = liquid ammonium sulfate,
CL9607 = drift retardant + ammonium sulfate, CL9804 = ammonium sulfate + nonionic surfactant, C1.9808 = nitrogen fertilizer
+ nonionic surfactant, CL9813 = ammonium sulfate + nonionic surfactant, Class Act = surfactant + fertlizer, Preference =
surfactant, Surfate = ammonium sulfate + nonionic surfactant.

bFxtl = Grft and Yeft.

Roundup Ultra and Touchdown formulation generally gave good to excellent grass and wild mustard control at the
July 2 evaluation. However, at the July 13 evaluation, foxtail control ranged from 80 to 93%, wild oat from 67 to
93%, and wild mustard from 17 to 95%. Adjuvants with glyphosate appear weed specific.
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evaluate weed control from herbicides applied at the POST stage. POST treatments were applied May 29, 1998 at
3:00-4:00 pm with 71 F air, 77 F soil surface, 60% RH, 0% clouds, and 3-5 mph N wind, dry soil surface and moist
subsoil. Weed species present were 6-10" (1-5/ft) volunteer grain; 2-4" (1-5/ft) foxtail; 2-6" (2-8/yd?) wild
buckwheat; 10-14" (1-3/yd?) prickly lettuce; (2-8/yd?) Canada thistle. Treatments were applied to the center § feet
of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer equipped with a shield delivering 8.5 gpa at 40 psi
through 8001 flat fan nozzles for POST treatments. The experiment had a randomized complete block design with
three replicates per treatment.

June 13 June 26

Treatment Rate* Wibw _ Prle Cath Corw  Wibw  Prle Cath  Biww

Product/A Vo=
Touchdown+AMS 1.6 pt 57 73 47 76 40 92 78 47
Touchdown+AMS 24 pt 67 88 77 93 57 96 88 60
Touchdown+AMS 32pt 95 92 89 90 63 99 95 70
Roundup Ultra+AMS 2 pt 70 90 60 93 33 90 78 47
Roundup Ultra+AMS 3pt 78 95 80 99 55 98 85 57
Roundup Ultra+AMS 4 pt 92 96 86 99 68 99 95 67
Untreated 0 0 0 0 0 0 0 0
LSD (0.05) 15 10 17 17 11 3 8 7

*AMS was added to all treatments at 8.5 1b pr/100gal. Control of volunteer grain, foxtail, and common cocklebur Wwas complete.

Increasing the rates of Touchdown and Roundup Ultra increased weed control. However, at the June 26 evaluation
the highest rates of either herbicide gave only 68% wild buckwheat control and 70% biennial wormwood control.
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Herbicide efficacy and crop tolerance in Chickpeas. (Brian Jenks and Kent McKay, Minot)
‘Sanford’ chickpeas were planted May 23 into 7.5-inch rows at 140,000 pls/A in a conventional
tillage system. Herbicide treatments consisted of preplant incorporated, preemergence, and
posternergence applications. individual plots were 10 by 30 ft and were arranged in a RCBD with
three replications. PPI and PRE treatments were applied (May 22 and May 25) with 80015 flat fan
nozzles delivering 20 gpa at 30 PSI. All postemergence treatments were applied June 25 with
8001 flat fan nozzles delivering 10 gpa at 40 PSI. Chickpeas were approximately 7-inches tall at
the POST application. Foxtail pressure was initially light and erratic, but emergence continued
through the season. Foxtail populations in some areas were about 5 per square foot and 1-2 inches
tall at POST application. Yellow foxtail was the most common species, but green foxtail was also
present. Chickpeas were harvested with a small plot combine on September 29.

July 14 Sept 14
Treatment® Rate Injury Fxtl Injury Fxtl Yield
——————— % injury or control ------- Ib/A

Untreated 0 0 0 0 1562
Prowl / 3 pt / 63 93 33 100 2061

Motive + NIS 2 floz + 0.25%
Prowl / 3 pt / 77 92 50 100 1393

Motive + NIS 3 floz + 0.25%
Motive + NIS 2 fl oz + 0.256% 70 84 50 83 1646
Motive + NIS 3 floz + 0.25% 75 93 57 95 1325
Balance 1.25 oz 1 48 (0] 40 1738
Balance 2 oz 2 52 0 55 1724
Authority 0.25 Ib ai 3 50 0 40 1974
Axiom 15 oz 1 65 0 83 2272
Resource + NIS 0.027 Ib ai + 0.25% 15 (0) 8 0 1403
\/-563482 0.078 Ib ai (0] 72 0 88 2417
Frontier 20 fl oz (0] 65 0) 73 21561
Sonalan 2 pt (0] 80 (0] 83 2247
Sencor 0.25 Ib ai 3 55 (0) 32 1299
Broadstrike + Treflan 2 pt 19 67 17 80 1906
Treflan 1.5 pt 0 82 0 3 2531
Prowl 3 pt 0 60 (0] 65 1862
Tough + NIS 2 pt + 0.25% 0 0 0 0 2084
Treflan / 1.5 pt / (0] 85 0 90 2247

Tough + NIS 2 pt + 0.25%
CV 27 12 45 19 23
LSD (0.05) 8 12 8 20 700

2 Applied PPI: Prowl, Sonalan, Broadstrike + Treflan, and Treflan
Applied PRE: Balance, Authority, Axiom, V-53482, Frontier, Sencor
Applied POST: Motive, Resource, and Tough

Motive, Resource, and Broadstr

ike + Treflan caused moderate to severe injury to chickpeas. No

injury was observed with the other treatments. Prowl/Motive, Motive, Axiom, V/-53482, Sonalan,

Broadstrike + Treflan, and Treflan/Tough provided good to excellent foxtail control. Foxtail control
with Motive alone at 2 fl oz/A was 12% less than 3 fl oz/A.
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Herbicide efficacy and crop tolerance in Lentils. (Brian Jenks and Kent McKay, Minot) ‘Laird’

lentils were planted May 23 into 7.5-inch rows at 550,000 pls/A in a conventional tillage system.

Herbicide treatments consisted of preplant incorporated, preemergence, and postemergence

applications. Individual plots were 10 by 30 ft and were arranged in a RCBD with three

replications. PPl and PRE treatments were applied (May 22 and May 25) with 80015 flat fan

nozzles delivering 20 gpa at 30 PSI. All postemergence treatments were applied June 25 with
8001 flat fan nozzles delivering 10 gpa at 40 PSI. Lentils were approximately 6-inches tall at the
POST application. Foxtail pressure was initially light and erratic, but emergence continued through
the season. Foxtail populations in some areas were about 4 per square foot and 1-2 inches tall at

POST application. Yellow foxtail was the most common species, but green foxtail was also
present. Lentils were harvested with a small plot combine on September 10.

July 14 September 9

Treatment® Rate Injury Fxtl Injury Fxtl Yield
------- % injury or control ------- |b/A
Untreated 0 ] 0 0 1326
Prowl / 2.4 pt / 50 94 40 94 660
Motive + NIS 2 floz + 0.25%
Prowl / 2.4 pt / 83 98 72 99 283
Motive + NIS 3 floz + 0.25%
Motive + NIS 2 floz + 0.25% 53 87 35 80 731
Motive + NIS 3floz + 0.25% 72 95 53 97 561
Balance 1.25 oz 33 57 23 40 971
Balance 2 0z 47 58 28 40 912
Python 10z 0 (0] 0 (0] 1352
Authority 0.25 Ib ai 2 67 0 73 1173
Axiom 15 oz 2 72 (0) 80 1389
Resource + NIS 0.027 Ib ai + 0.256% 30 (0) 15 0 490
V-53482 0.078 Ib ai 5 67 (0] 90 1411
Frontier 20 fl oz 1 75 0 82 1351
Sonalan 2 pt 1 77 0 79 1110
Sencor 0.25 Ib ai (0] 42 (0] 35 874
Broadstrike + Treflan 2 pt 3 67 0 55 1292
Treflan 1.5 pt (0) 72 0 67 1048
Prowl 3 pt 0 72 0 59 1227
Sencor + Treflan 0.25 b ai + 1 pt 0 79 0 62 1059
CV 46 19 59 31 27
LSD (0.05) 15 19 13 30 455

® Applied PPl: Prowl, Sonalan, Broadstrike + Treflan, Treflan, and Sencor + Treflan
Applied PRE: Balance, Python, Authority, Axiom, V-53482, Frontier, and Sencor

Applied POST: Motive and Resource

Motive, Balance, and Resource caused moderate to severe injury to lentils. Very slight or no injury
was observed with the other treatments. Prowl/Motive, Motive, Axiom, V-53482, Frontier, and
Sonalan provided good to excellent foxtail control. Foxtail control with Motive alone at 2 fl oz/A

was 17% less than 3 fl oz/A.
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Field pes wesoonse o hherdoleildes, Cehrrincton, 1998, (fhdres, Schabtz, el
Zwinger) The experiment was conducted to evaluate weed control and field pea
tolerance to selected soil- and POST-applied herbicides. The experiment was
coneuctee en e Behucklall o Seill e §,€ gkl 2l 3. 55 OrCenilE meitter et Tne
NDSU Carrington Research Extension Center. Plot size was 10 by 25 Lt.
Herbicide treatments were applied to a 6.67 by 25 ft area with a hooded bicycle-
wheel-type plot sprayer. PPI treatments were applied at 17.2 gal/A at 40 psi
tlhrouglh €002 Elat fam nozzles cm Aoridl 29 wids 75 12, 24% REH, cleazr sky, anecl 8
mph wind. PPI treatments were immediately incorporated twice using a field
culitivetor Wit e welling Dasket st at e J= rte 4d—inch cogith gl operetec et &
Speecl 0f 4 moh., ©Co Mey 6, 'Prefli! ficlel jgea wes plentec o Joinch rows at &
pure live seed rate of 300,000 seeds/A. PRE treatments were applied at 17.2
gal/BA ac 40 psi through 8002 Elat ifan nezzles on NMay 7 with 36 T, 88% RB, 100%
cloudy sky, and 12 mph wind. POST cloransulam and imazamox treatments were
applied at 10.3 gal/A and metribuzin and bentazon treatments were applied at
20.7 gal/BA at 40 jposi through 8001 flat tam nozzles on Mey 22 with 68 7, 40% R,
50% clouwedy sky, amec 11 mplh wincl to 3I=inch tall ficld pea, 1= te 2-inch tall
common lambsquarters, 2-leaf redroot and prostrate pigweed, and 3- to 4-leaf
vellow and green foxtail. Soil-applied treatments were visually evaluated for
weed control and field pea injury (stand and/or biomass reduction) on May 20 and
June 5, and POST treatments on June 5 and 22. Field pea were harvested with a
plet cowelne cm Jibdly 29 te cgremmine  Seee  yilelel, The experiment was a
randomized complete block design with four replicates.

PPI treatments and sulfentrazone provided excellent contrel of foxtail, pigweed,
and common lambsquarters (Table 1). Weed control was poor with cloransulam.
Foxtail and pigweed control was 91 to 97% with imazamox. Imazamox + NIS+UAN or
Quad 7 improved common lambsquarters control compared to imazamox + NIS.
Bentazon control of pigweed and commom lambsquarters was greatly improved by
adjuvants. Inereasing che weace oi COC or NSO Irom Oone TtO THo PpLnts witl
bentazon did not improve broadleaf weed control.

Figlel pea wWes dnguzcc 48 Eo BLE% with cthelifluwesalinm < Tlunetsulem cmnel
dimethenamid (Table 2). Imazamox + Quad 7 injured pea 13 to 25% compared to only
0 te 3% imjuiey rLirom lnazamor < NLS ©r NISHUAN, PRPea dajinty generelly clhiel not
increase with the addition of adjuvants to bentazon.

Field pea seed yield was highest with ethalfluralin/imazethapyr + NIS (POST),
sulfentrazone, and imazamox (Table 2). These treatments generally provided
excellent weed control and low pea injury (0 to 9%), except imazamox + Quad 7
injured pea.
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Talhile 1. leed eentzel dn wielol Bwes (Endres and Zwinger) .

2 wk after treatment

4 vk after treatment

Treatment® Rate Hoskicad 1. Piqweed® Foxtail® Colg Pligweed®
[ lo/m st G s st St s St g i (Etcontinc NS T e =

Untreated 0 0 ( 0 0
IR
Biclaa L Eluseatl shiol/ 0,75/

Imazethapyr 0.031

+ NIS (POST) + 0.25% 98 98 94 98 98
Ethalfluralin 0,75

+ Flumetsulam + 1 983 99 9 99 99
Dimethenamid 0,95 96 97 Ol { 90 95
PRE

Isoxaflutole 0.1 82 99 7 99 82
Sulfentrazone 0,35 91 99 93 99 99
RESIE
Metribuzin 0,19 58 88 1B 81 79
Cloransulam 0.016

+ NIS+UAN 40 2.5% 26 34 b) 0 20
Imazamox 0,031

+ NIS + 0.25% 93 92 91 72 91
Imazamox + 0. 031,

+ NIS+UAN + 2 pt 95 94 97 92 95
Imazamox 0.031

+ Quad 7 + 1% 95 97 97 95 96
Bentazon 0.75 0 51 0 3 56
Sentazon = COC 0O.75 & L L 0 88 0 89 83
Bentazon + COC 0,75 <+ 2 PC 0 89 0 91 85
Bentazon = MSO 0,75 & L Pt 0 90 0 93 89
Beatazen + MSO 0.75 + 2 PT 0 9 0 93 89
LSD (0.095) 12 16 11 15 13
aNIS=Class Preference, & nonionic surfactant from Cenex, St. Paul, MN;

NIS+UAN=Class APM 28, a surfactant

surfactant from Loveland Industries,
vegetable o0il from AGSCO.
PFoxtail=Yellow and green.

°pj gweed=Redroot and prostrate.
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Greeley CO;

COC=Herbimax,

from Cenex;

Quad 7= a

am ©iLl=

MSO=Scoil,

a methylated



Table 2.

(Endres and Zwinger) .

Field pea response to herbicide treatments

Tiald paa

Injury Seed Test
Treatment® Rate 2 WAT 4 WAT vield weight
(lb/A) —————- (%) ====== (bu/A) (1lb/bu)
Untreated 0 0 40.2 64 .4
JEIENE
Ethalfluralin/ 0,75/
Imazethapyr 0,031
= NESH (POST) + 0.25% 3 0 54, . 3 64.2
Ethalfluralin 0.75
+ Flumetsulam 4+ 1 81 63 42 .4 64.0
Dimethenamid ©.95 25 18 49.0 64.6
R
Isoxaflutole 0,1 0 0 46.2 64.4
Sulfentrazone 0,35 0 9 91,6 63,9
POST
Metribuzin 0.19 0 0 48.8 B4 .3
Cloransulam 0.016
+ NIS+UAN + 2:.55 38 6 43.8 64, 1
Imazamox 0.031
= NIS + 0.25% 3 0 50,2 64 .3
Imazamox + 0,031
+ NIS+UAN + 2 Pt 0 0 52 .95 64.2
Imazamox 0,031
T+ Quael 7 + 12 25 13 9l 3 65, 1
Bentazon 0. 75 il 0 44 .1 ©3 . &
Bentazon + COC 0,75 $ 1 pt 1 0 46.5 64.3
Bentazen = COC 0,75 + 2 pt 6 2 45.7 64.0
Bencazom + MSO 0,79 &+ 1 pt 6 4 42 .8 64 .4
Bentazom = MSO 0.75 + 2 pt 9 8 46.9 64.1
LSD (0.,05) 8 11 4.8 NS

WIS=Class Preference,s nonlonic guctactenc from Cemes,

St., Paul,

MN; NIS+UAN=Class APM 28,
rterellizer trom CemEXS

AGSCO, Grand Forks ND; COC=Herbimax,

from Loveland Industries,

methylated vegetable oil from AGSCO.

59

a surfactant +
Quad 7= a surfactant blend from

an olLl=surtactant

Greeley CO; MSO=Scoil, a



Tank mixture grass control antagonism trial, Carr:.ngton 1998.
(Endres and Schatz) The objective of the crlal wed te evelugce
foxtail and wild oat control with selected tank m .xtures of grass
and broadleaf herbicides. Treatments were sopliledl to & 6,67 EC
wlde ares the length of 10 by 25 Lt plotswiieha 1and-held
sprayer delivering 21 .6 gal/B with treatments con laining Basagran
and 12.9 gal/A for all other treatments at 40 psi through 8002
flat fan nozzles. Treatments were applied May 30 with JiL I, 62%
R, 30% elouds, sncl 6-mph wind to 3- to 5-leaf gr:2en and yellow
Fotall, 4= £e 5.9 Llea.t wild oat, 4- to 5-inch tall common
lambsquarters, and 1- to 5-inch tall wild buckwheat. The
experiment was a randomized complete block design with four
replications.

Treatment? June 13 June 26
Name Rate Wioa Fxtl Colg Wibw Wioa Fxtl Colg Wibw
Prod/A ———— % control —-—- ---- % control -—-—--
Poast + COC 1L o 86 86 0 0 98 97 0 (0]
Assure II + PO @.5 P& 80 81 0 0 98 99 0 0
Pursuit + NIS + UAN 2 il 0% 738 80 43 76 79 79 57 84
Basagran + COC 1.5 [9E 0 0 98 65 0 0 91, 60
Bronate 0.9 jore 0 0 95 85 0} @) 95 93
Poast + Pursuit + i e ¢ 2 Bl 0z

NIS + UAN 73 82 43 75 Nl 89 49 86
Poast + Basagran + COC 1 4 1.5 jpe 68 12 92 10 74 87 90 66
Poast + Bronate + COC 1+ 0.9 gE 85 88 83 89 98 98 98 81
Assure II + Pursuit + 0.5 pt + 2 £l 0%

NIS + UAN 65 74 52 77 78 84 62 81
Assure II + Basagran + PO 0.5 + 1.5 pt 79 84 94 80 95 86 87 69
Assure II + Bronate + PO 0.5 + 0.9 pt v 73 95 87 S8 59 93 83
LSD (0.085) 9 i/ Ll 10 8 6 LI 6
SV % 10 8 L 9 8 6 12 9

acoc=Destiny at 32 £l oz/A; PO=Herbimax at 1% v/v; NIS=Preferznce at 0.25% v/v;
URN=AMP-28 at 4% v/v.

Poast + Bronate did not antagonize willel oat anc foxtall control
compared to Poast. Assure T 4 Bescgmen o Brompite chic DO
antagonize wild oat control compared to Assure I[. Assure T =
Bronate reduced foxtail control 38%, when evalua:ed June 26,
compared to Assure II. Wild oat and foxtail con:rol was
generally antagonized with Poast + Pursuit, Poas: + Basagran, and
Assure II + Pursuit compared to contieel with Toch eSS
herbicides. Reduction in grass control from these tank mixtures
ranged trom 5 to 215
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Borage and camelina herbicide Seireanilne teilell, Ceueri neicomn,. 1966 .
(Endres, Henson, and Zwinger) The trial was conducted to evaluate
the tolerance of borage and camelina to selectec! herbicices, as
nosherbicides ‘currently are labeled for these specialty oilseed
crops. Treatments were applied to a 6.67 ft wide area the length
o 10 loyy 15 £t plots with = hope booi sprayer. PPI herbicide
treatments were applied on June 4 with 56 Iy 47% REl, 95% cloudy
sky, and 10-mph wind with the sjprayer delivering 14.8 gal/A at 40
psi through 8002 flat fan nozzles and immediately incorporated
wWilch a rototlller at a 4—ilnch depth. Borage was planted at 20 1b
PLS/A and ‘Robinson’ camelina was plentad at 5 lb PLS/A dm J=inch
rows on June 5. POST treatments were appliec July 7 with 77 F,
68% R, 35% eloucs, sl 10-mph wind with the sprayer delivering
10 gel/A at 40 peil throvgn 6001 izt Tom nozzles to 4d= te G=lear
lyerage, 4="teor 10-inch height camelina, 1- to 12-inch height green
and yellow foxtail, 1- to 3-inch height prostrate and redroot
pigweed, and 1- to 4-inch height common lambsquarters. Boxtail
density was high and common lamsquarters and pigweed densities
were low to moderate. Injury was estimated by visually
evaluating biomass and stand reduction. Crop injury and weed
control with trifluralin were evaluated Juine 27 smd July 3, and
the POST treatments were evaluated July 21 aincl Aucusitc 6. Borage
was swathed on August 24 with a sickle mower and the seed
threshed with a plot combine on August 31. Camelina was direct
harvested with a plot combine on August 26. The experiment was a
randomized complete block design with four replications.

Green and yellow foxtail control generally was excellent with
trifluralin, sethoxydim, and quizalofop (Teable 1), Weifluralin
also provided excellent control of common lambsquarters and
prostrate and redroot pigweed. Trifluralin at 0.5 Wo/A sreevided
similar control of common lambsquarters and pigweed as the high
TELe. MCPA amine at 0.12 o/ wae required to provide fair to
good control (64 to 86%) of common lambsquarters and pigweed.

At 4 weeks after treatment (WAT), borage injury ranged from 0 to
13% with sethoxydim, quizalofop, and imazamethabenz (Talole 2) .
The remaining herbicide treatments caused excessive crop S0V LB
Borage yield among herbicide treatments was sdmillar to Ehe hapc-
weeded check except with trifluralin at 1 Lo/B. emel cleopyiralicl,
IhieseNdaltaiindilcate that borage may tolerate substantial
herbicide injury and weed pressure. Camelina injury was not
detected with sethoxydim, quizalofop, and the low rate of
clopyralid. Excessive injury occurred with other herbicide
Creatnents., Camel lna injury and/or poor weed control with
herbicides resulted in yield generally less than the hand-weeded
check.
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Table 1. Weed control in borage and camelina, Carrington, 19¢8.

Herbicide 2 wk after treatment 4 wl_ after treatment

Treatment Rate Foxtail Colg Pigweed Foxtail Colg Pigweed
R e e s i (3 control) foo——=——mesess=m0

Untreated check == 0 0 0 0 0 0
Hand-weeded check —— 95 99 99 92 99 96
IR
e Bilpralidin 0.5 88 = 95 85 93 94
Trifluralin 1 95 = 9IS 92 96 95
POST
Sethoxydim + MSO*® Q.19 9l 0 0 97 0 0
Sethoxydim + MSO® 0.38 96 0 0 95 0 0
Quizalofop + POP 0.88 93 0 0 9¢ 0 0
Quizalofop + POP 1,76 95 0 0 97 0 0
MCPA amine 0.06 0 55 31 0 43 26
MCPA amine 0,12 0 76 66 0 86 64
Imazamethabenz + MSO° OFIES 3l 0 10 ( 0 10
Imazamethabenz + MSO° 0.38 35 9 48 § 15 20
Clopyralid 0.09 0 0 0 ) 0 0
Clopyralid 0.18 0 10 0 ) 11 0
mean 51, 18 25 47 32 29
CEAT S 5 50 54 7 42 43
LSD (0.05) 3 15 19 5 19 18

aMso=Sun-It II at 32 fl oz/A.
Bpo=Herbimax at 1% v/v.
MSO=Sun-TIt II at 24 fl oz/A.

Table 2. Borage and camelina performance with herbicides, Cerrington, 1998.

Borage .4 Camelina
Herbicide Injury (WAT) Seed Injury (WAT) Seed
Treatment Rate 2 4 yield 2 4 vyield
1b/A e & L /R === & —=== Lo/A
Untreated check == 0 0 36.9 0 0 332
Hand-weeded check = 0 0 6l.4 0 0 748
120200
Trifluralin 0.5 90 90 36.3 ¢ 0 68 426
Trifluralin 1 97 96 SN ¢ 3 74 620
POST
Sethoxydim + MSO® OFIES 0 0 39.8 0 0 447
Sethoxydim + MSO® 0,38 14 0 39.4 0 0 354
Quizalofop + PO® 0.88 1.3 9 47 .7 0 0 463
Quizalofop + PO° 1.76 23 8 64.9 0 0 558
MCPA amine 0.06 46 38 44 .6 0 78 37
MCPA amine ORii2 37 48 36 .2 55 87 7
Imazamethabenz + MSO° 0,19 0 0 55.7 i 5 93 0
Imazamethabenz + MSO® 0 36 18 13 4l 5 8 9l 0
Clopyralid 0.09 0 26 6.4 0 0 2
Clopyralid 0.18 0 34 1.6 24 28 4
mean 24 26 37 o 4 34 37 209
Co Vo % 36 515 58 27 31 52
LSD (0.05) 13 20 312 13 1L 207

aMSo=Sun-It II at 32 fl oz/A.
Ppo=Herbimax at 1% v/v.
‘Mso=Sun-It II at 24 £l oz/A.
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Authority for weed control in safflower, Williston 1998. (Riveland and

Bradbury) The experiment was conducted to evaluate weed control and safflower
response to Authority. ’‘Montola 2000’ safflower was planted in 7 inch rows at
30 lbs/a on May 14. PPI treatments were applied to dry soil on May 12 with 69
F, 19 S RH, party cloudy sky and 5-8 mph NW wind. The whole plot area was then
worked with a three point hitch cultivator with 9 inch shovels perpendicular
to the application direction at a depth of 3-4 inches. A second incorporation
was accomplished using a multi-weeder ( narrow tines and harrows) set to work
at a depth of 2-2.5 inches at a speed of émph. PE treatments were applied to
dry soil on May 14 with 64 F, 64% RH, clear sky, and 5-7 mph SE wind.
Treatments were applied with a bicycle type plot sprayer with wind cones
mounted on a G-Allis Chalmers tractor and delivering 10.0 gals/a at 40 psi
through 8001 flat fan nozzles to a 6.67 ft wide area the length of 10 by 25 ft
plots. The experiment was a randomized complete block design with four
replications. The plots were harvested for yield on September 25.

. Crop Std Test
Treatment™ Rate Inj Red. Wioa Grft Weight 0i1 Yield
lbs/a ai -—=% -% control-- 1lbs/b % 1bs/a
FRE
Authority 0.188 1 0 0 8 39 7 o dl 342
Authority 0.2 1 5 0 10 38 S o 400
Authority 0.25 1 3 11 23 39 3725 390
Prowl 1.0 0 0 36 50 38 37.5 350
Authority+Prowl 0.2+1.0 1 6 43 43 39 38.2 518
Authority 0.2 0 3 0 13 39 38.0 399
Authority 0.2 0 6 0 6 38 37..5 276
FPT
Treflan 1.0 0 6 93 20 39 37.2 1004
Sonalan 1.0 0 4 97 98 41 38.2 1263
Authority+Sonalan 0.2+0.5 al 9 90 94 40 38.0 1112
Authority+Treflan 0.2+0.5 0 9 82 78 40 37 o3 928
Authority+Sonalan 0.2+0.75 1 10 95 97 41 38.4 1274
Authority+Treflan 0.2+0.75 0 13 91 88 40 38.2 1036
Untreated Check (0] (0] (0] 0 0 39 38.6 301
C.V. % 294 122 15 26 3 Zodl 16
LSD 5% NS NS 10 18 2 NS 160
# OF REPS 4 4 4 4 4 4 4

No crop injury occurred. Authoriy in combination with Sonalan or Trelan tended
to reduce crop stands. Wild oat population was heavy so only those treatments
able to adequately control wild ocat exhibited significant yield increases.
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Wild Oat control in safflower, Williston 1998. (Riveland ¢nd Bradbury) The
experiment was conducted to evaluate wild oat control and s;afflower response to
Assure II and other grass herbicides. ‘Montola 2000’ safflower was planted in 7
inch rows at 30 lbs/a on May 2. Treatments were applied on June 10 to 3- to 4 -
leaf safflower, 4 - 5-leaf wild oat, 2 - 6-leaf green foxtiil, and 1-3 inch
Russian thistle with 63 F, 75% RH, partly cloudy sky, and ¢ mph SE wind.
Treatments were applied with a bicycle type plot sprayer w. th wind cones mounted
on a G-Allis Chalmers tractor and delivering 8.6 gals/a at 30 psi through 8001
flat fan nozzles to a 6.67 ft wide area the length of 10 b7 25 ft plots. The
experiment was a randomized complete block design with fou: replications.
safflower was machine harvested on September 25.

7-11
Crop Control T:st Grain
Treatment® Rate Tnj Wioa Grft Ruth Weight Prot. Yield
oz/a ai % 1xs/b % 1lbs/a
Assure II + COC 0.55+1%v/V 0 73 89 0 10 38.7 865
Assure II + COC 0.77+13v/V 0 93 96 0 10 38.8 1137
Assure II + COC 1.1+1%v/v 0 89 97 0 39 39.0 964
Assure II + NIS 0.77+0.5%V/V 0 79 94 0 39 38.4 3858
Assure II + 0.77 +
Pinnacle + NIS 0.25+0.5%V/V 0 75 91 95 11 38.3 925
Poast + MSO 1.6+0.25G 2 85 85 0 10 38.9 932
Poast + MSO 3.2+0.25G 0 74 85 0 39 38.5 785
Poast + MSO 4.8+0.25G 0 85 91 0 10 38.6 939
Poast + 32tk
Pinnacle + MSO 0.25+0.25G 3 79 83 70 10 38.3 921
Puma 0.96 0 54 90 0 39 38.3 683
Achieve + 2.88 +
T8035 + AMS 0.5%v/v+241b 0 66 94 0 40 38.2 887
Control 0 (0] 0 0 0 35 377 258
c.V. % 399 20 6 98 4 L8 20
ISD 5% NS 20 8 19 2 NS 241
# OF REPS 4 4 4 4 4 4 4

a — COC — Class 175 Concentrate; Cenex NIS - Activator 9(; Loveland, UAP
MSO - Destiny; Cenex G = gallon

Safflower was not injured by any treatment. Russian thistle population was
light. Puma and Achieve adeguately controlled green foxtail but not wild oats.
A1l treatments increased safflower yields from 2 to 4 times the untreated
safflower yields.
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Broadleaf weed control in safflower, Williston 1998. (Riveland and Bradbury)
The experiment was conducted to broadleaf weed control and safflower response
to Ally and other herbicides. ’Finch’ safflower was planted in 7 inch rows at
30 lbs/a on April 28. Treatments were applied on June 6 to 4 — 6 -leaf
safflower, 3 - 6 -leaf green foxtail, 2 inch Russian thistle and Horseweed,
and 3-8 inch Kochia with 58 F, 50% RH, cloudy sky, and 3 to 5 mph SE wind.
Treatments were applied with a bicycle type plot sprayer with wind cones
mounted on a G-Allis Chalmers tractor and delivering 8.6 gals/a at 30 psi
through 8001 flat fan nozzles to a 6.67 ft wide area the length of 10 by 25 ft
plots. The experiment was a randomized complete block design with four
replications. The plots were not harvested for yield.

Crop
Treatment® Rate Inj Grft Kocz Howe Ruth
oz/a ai s % control-——-—-———

Pinnacle + NIS 0.12+0.25%v/v 1 0 15 72 97
Ally + NIS 0.03+0.25%v/v 1 0 18 96 97
Ally + NIS 0.04+0.25%v/v al 0 6 96 96
Ally + NIS 0.05+0.25%v/v 5 13 33 96 98
Ally + NIS 0.06+0.25%v/v 10 25 40 96 98
Assert 6 0 8 0 (0] 0
Assert + Ally + Sunit II 6+0.03+0.25G 7 48 46 93 96
Assert + Finesse 6+0.125

+ Sunit IT +0.25G 14 86 20 89 20
BAS-514 + Sunit IT 4+0.25G 99 91 38 96 48
BAS-514 + Sunit IT 2.4+40.25G 100 80 39 86 58
Finesse + NIS 0.075+0.25%v/v 1 54 5 94 93
Finesse + NIS 0.125+0.25%v/v 4 80 20 94 96
Poast + Finesse + ©oC 3.2+0.125+0.25G 19 87 35 94 97
Poast + Ally + Destiny 3.2+0.04+0.25G 8 93 43 95 97
Poast + Destiny 3.2 +0.25G il 93 0 0 0
Assure IT + Ally + cocC 0.77+0.04+0.25G 11 85 54 95 96
Pinnacle + Ally + NIS 0.06+0.04+0.25%v/v 28 64 35 95 94
Untreated Control 0 0 0 0 0 0
CoWVo % 36 39 70 15 11
ISD 5% ) 28 25 17 12
# OF REPS 4 4 4 4 4

a - GOC - Class 17% Concentrate; Cenex NIS - Activator 90; Ioveland, UAP
G = gallon

Safflower was completely destroyed by BAS-514 and was also injured by Finesse
in combination with Poast and Assert. Finesse alone did not cause significant
Crop injury. Some combinations of herbicides that control both broadleaf and
grassy weeds did not cause significant crop injury. No treatment controlled
Kochia adequately, perhaps because the kochia was too large when treatments
were applied. Horsewweed was controlled by all bl herbicides while only BAS-
514 and Assert failed to control Russian thistle adequately. Finesse
surpressed green foxtail at the higher rate of application.
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Evaluation of diflufenzopyr with auxin herbicides for leafy spurge control. Rodney G. Lym.
(Department of Plant Sciences, North Dakota State University, Fargo, ND 58105). Diflufenzopyr
is an auxin transport inhibitor (ATI), which suppresses the transport of naturally occurring IAA
and synthetic auxin-like compounds in plants. In general, diflufenzopyr interferes with the auxin
balance needed for plant growth. The purpose of this research was to evaluate diflufenzopyr
applied with various auxin herbicides for leafy spurge control.

BAS-662 (formally known as SAN-1269) is a combination of dicamba plus diflufenzopyr (SAN-
836) in a ratio of 2.5:1 dicamba:diflufenzopyr. In the first experiment this pre-mixed treatment
was compared to diflufenzopyr applied with other auxin herbicides in the same ratio of 2.5:1. The
application rate for all herbicides was reduced approximately 50% from the normal use rate for
season-long control to more quickly determine if diflufenzopyr caused increased leafy spurge
control when applied with an auxin herbicide. The experiment was established at the Ekre
Research Station, near Walcott, ND, on June 12, 1997. The leafy spurge was in the true-flower
growth stage and 18 to 36 inches tall. The herbicides were applied using a hand-boom sprayer
delivering 8.5 gpa at 35 psi. The plots were 10 by 30 feet and replicated four times in a
randomized complete block design. All treatments were applied with the surfactant X-77 plus
28% N at 0.25% + 1.25% (v/v), respectively. Leafy spurge foliage injury was visually evaluated 1
MAT (month after treatment) and control based on percent stand reduction compared to the
untreated check was evaluated 3 and 12 MAT.

Leafy spurge foliage injury increased dramatically when diflufenzopyr was applied with an auxin
herbicide compared to the herbicide applied alone (Table 1). For example, foliage injury
increased from 76 to 93% when diflufenzopyr was applied with dicamba and from 56 to 99%
when diflufenzopyr was applied with picloram compared to the herbicides applied alone. The
largest increase in foliage injury (38 to 95%) occurred when quinclorac was applied with
diflufenzopyr compared to quinclorac applied alone.

Leafy spurge control with dicamba, picloram, and fluroxypyr was better 3 MAT when the
herbicides were applied with diflufenzopyr compared to the herbicides applied alone (Table 1).
For instance, leafy spurge control with fluroxypyr increased from 28 to 76% 3 MAT when
diflufenzopyr was added and from 10 to 47% when diflufenzopyr was applied with picloram.
Since the herbicides were applied at below the normal use rate, leafy spurge control declined
rapidly the following growing season. However, control 12 MAT was increased when
diflufenzopyr was applied with dicamba and quinclorac and tended to be increased with picloram
plus 2,4-D compared to the herbicides applied alone 3 MAT.

The second experiment evaluated leafy spurge control with dicamba applied in mid-summer or fall
alone or with diflufenzopyr in a commercial mixture. The experiment was established near Fargo
in 1997 and herbicides were applied as previously described on July 22 (summer) or September 15
(fall) when leafy spurge was in the true-flower to seed-set or fall regrowth growth stages,
respectively. All treatments were applied with surfactant X-77 and 28% N at 0.25% plus 1.25%,
respectively. Leafy spurge growth had been delayed in the spring because of flooding in the area.



Leafy spurge foliage injury 1 MAT increased when diflufenzopyr was appl ed with dicamba
compared to dicamba alone, similar to the first study (Tables 1 and 2). Leify spurge control the
following growing season was much better when dicamba was applied witl diflufenzopyr
compared to dicamba alone, especially for the fall applied treatments (Tablz 2). For mnstance,
leafy spurge control averaged 96% 11 MAT with dicamba plus diflufenzoy yr at 16 plus 6.4 0z/A.
compared to only 20% with dicamba applied alone and was similar to the : tandard treatment of
picloram plus 2,4-D. Control 13 MAT was or tended to be increased with all dicamba plus
diflufenzopyr treatments compared to dicamba alone. Again, dicamba plu; diflufenzopyr at 16
plus 6.4 0z/A provided similar control (61%) to the standard picloram plu ; 2,4-D treatment.

The third experiment was established near Valley City, ND on September 17, 1997 when leafy
spurge was in the fall regrowth growth stage to evaluate the effect of diflu fenzopyr applied with
auxin herbicides and imazapic at recommended rates. As observed in the srevious studies leafy
spurge control increased or tended to ‘ncrease when diflufenzopyr was ap slied with an auxin
herbicide, especially dicamba and picloram (Table 3). Leafy spurge control averaged 54% 12
MAT when diflufenzopyr was applied with dicamba compared to only 20'% when dicamba was
applied alone. Control increased from 66 to 90% when diflufenzopyr wa: applied with picloram
compared to the herbicide alone. Leafy spurge control also tended to inc ‘ease when diflufenzopyr
was applied with imazapic even though that herbicide is classified as a AL S inhibitor.

The fourth experiment was established to evaluate the optimum ratio of diflufenzopyr with
various herbicides. The diflufenzopyr ratio was varied from the standard ratio of 2.5:1
herbicide:ATI to 5:1 and 10:1. The experiment was established near Jam :stown and Valley City,
North Dakota, in early June 1998 when leafy spurge was in the true-flow :r growth stage. Both
initial foliage injury 1 MAT and top growth control 3 MAT were higher +vhen diflufenzopyr was
applied with dicamba and quinclorac compared to the herbicide alone (T: ble 4). However, mjury
and control were similar regardless of the diflufenzopyr rate. For instanc 3, leafy spurge control
with dicamba applied alone averaged 84% 3 MAT but increased to an av :rage of 97% when
applied with diflufenzopyr. Control with quinclorac alone averaged 78% but increased to an
average of 97% when applied with diflufenzopyr. Control was also incre ased to 78% when
diflufenzopyr was applied with glyphosate plus 2,4-D compared to 44% with the herbicides alone.

In summary, both initial and long-term leafy spurge control increased wt en diflufenzopyr was
applied with auxin herbicides and with imazapic. Leafy spurge control 3 MAT was similar
regardless of the ratio of diflufenzopyr to herbicide. Diflufenzopyr coulc. be used to increase
long-term leafy spurge control with herbicides or allow the use of reduced herbicide rates without
a subsequent loss in control.



Table 1. Leafy spurge control with auxin herbicides applied alone and with diflufenzopyr in
June 1997.

Foliage inj* Control
Treatment Rate 1 MAT® 3 MAT® 12 MAT®
— 0z/A — %

Dicamba 4 76 D 0
Dicamba + diflufenzopyr® 4+1.6 93 43 38
Picloram 2 56 10 0
Picloram + diflufenzopyr 27 (L6 99 47 6
2,4-D 4 81 40 4
2,4-D + diflufenzopyr 4+1.6 98 45 5
Picloram + 2,4-D 2, A A 68 64 3
Picloram + 2,4-D + diflufenzopyr 2+4+0.8 IS 71 25
Quinclorac 8 38 88 71
Quinclorac + diflufenzopyr 8§+3.2 95 96 90
Fluroxypyr 4 78 28 4
Fluroxypyr + diflufenzopyr 4+1.6 100 76 16
LSD (0.05) 9 34 23

‘Based on foliage topgrowth injury with 0 = no injury and 100 = all topgrowth killed.
®Months after treatment.

‘Commercial mixture of dicamba plus diflufenzopyr - Distinct (BAS-662).

Table 2. Dicamba applied in mid-summer or fall alone and with diflufenzopyr for
leafy spurge control.

Foliage inj®. Control

Time applied and treatment Rate 1 MAT® 11 MAT®13 MAT®
- 0z/A - %

Mid-summer
Dicamba + diflufenzopyr® 4+1.6 36 38 8
Dicamba + diflufenzopyr® 8+3.2 80 38 23
Dicamba 4 10 6 3
Dicamba 8 66 23 6
Picloram + 2,4-D 4+16 97 34 18
Fall applied
Dicamba + diflufenzopyr® fall 8+3.2 i 23
Dicamba + diflufenzopyr® fall 16+6.4 96 61
Dicamba fall 8 28 8
Dicamba fall 16 20 5
Picloram + 2,4-D fall 8§+ 16 94 63
LSD (0.05) 22 26 20

“Based on foliage topgrowth injury with 0 = no injury and 100 = all topgrowth
killed.

®Months after treatment.

¢ Commercial mixture of dicamba plus diflufenzopyr - Distinct (BAS-662).



Table 3. Diflufenzopyr applied with various herbicides in the fall for 1:afy spurge

control.
Control

Treatment Rate 9 MAT*12 MAT*

0z/A %
Dicamba + X-77 +28% N 32 +0.25% + 1.25% 65 20
Dicamba + diflufenzopyr®+ X-77 +28% N 32+ 12.8 + 0.25% + 78 54

1.25%
Picloram 8 89 66
Picloram + diflufenzopyr S S 100 90
Picloram + 2,4-D 8+ 16 95 78
Picloram + 2,4-D + diflufenzopyr JEE 116 = 32 99 88
Quinclorac + Scoil® 16 +1qt 99 89
Quinclorac + diflufenzopyr + Scoil’ 16 +6.4+1qt 100 95
Imazapic + Sunit® +28% N PRGN 95 84

Imazapic + diflufenzopyr + Sunit® +28% N 2+08+1qt+1qt 99 96

LSD (0.05) 14 16
2 Months after treatment.

b Commercial mixture of dicamba plus diflufenzopyr - Distinct (BAS -662).
°Methylated seed-oil by AGSCO.

Table 4. Diflufenzopyr applied at various ratios with herbicides for leafy « purge control
averaged over two locations in North Dakota.

Foliage

_injury Control

Treatment Rate 1 MAT?*3 MAT®
——o7Z/A %

Dicamba + X-77 + 28% N 2+025%+1qt 64 84
Dicamba + diflufenzopyr + X-77 +28% N 2+32+025%+1qt 67 94
Dicamba + diflufenzopyr + X-77 + 28% N 2+6.4+025%+1qt 78 09
Dicamba + diflufenzopyr + X-77 + 28% N 2+12.8+0.25% + 1 qt 70 98
Quinclorac + Scoil® 124 1 af 47 78
Quinclorac + diflufenzopyr + Scoil® 12+1.6+1qt 61 96
Quinclorac + diflufenzopyr + Scoil® 12+32+1qt 60 97
Quinclorac + diflufenzopyr + Scoil® 12+4.8+1qt 66 98
Glyphosate + 2,4-D° 6+ 10 88 44
Glyphosate + 2,4-D° + diflufenzopyr 6+10+6.4 84 78
LSD (0.05) 8 8

2 Months after treatment.
b Methylated seed-oil by AGSCO.
¢ Commercial formulation - Landmaster BW.



Evaluation of diflufenzopyr with auxin herbicides for Canada thistle and spotted knapweed
control. Rodney G. Lym. (Department of Plant Sciences, North Dakota State University, Fargo,
ND 58105). The auxin transport inhibitor (ATI) diflufenzopyr suppresses the transport of
naturally occurring IAA and synthetic auxin-like compounds in plants. The purpose of this
research was to evaluate Canada thistle and spotted knapweed control by auxin herbicides applied
with diflufenzopyr.

In the first experiment auxin herbicides were applied at approximately 50% below the normal use
rate for season-long control to more quickly determine if diflufenzopyr caused increased weed
control compared to the herbicides applied alone. The experiment was established near Fargo on
June 13, 1997, with an air temperature of 82 F and a dew point of 66 F. Canada thistle was in the
early bud growth stage and 4 to 16 inches tall. The herbicides were applied using a hand-boom
sprayer delivering 8.5 gpa at 35 psi. The plots were 10 by 30 feet and treatments were replicated
four times in a randomized complete block design. All treatments were applied with the
surfactant X-77 at 0.25% plus 28% N at 1.25%, (v/v). Canada thistle foliage injury was visually
evaluated 1 MAT (month after treatment) and control based on percent stand reduction compared
to the control was evaluated 3 and 12 MAT.

Canada thistle foliage injury was increased when diflufenzopyr was applied with any of the
herbicides evaluated (Table 1). Plants treated with diflufenzopyr plus an herbicide desiccated
faster and tended to turn black in color rather than brown for plants treated with only a herbicide.
The greatest increase in foliage injury occurred when diflufenzopyr was applied with picloram,
2,4-D, or quinclorac, which averaged 77% foliage injury 1 MAT compared to only 34% when the
herbicides were applied alone.

Canada thistle control 3 MAT increased when diflufenzopyr was applied with dicamba, 2,4-D,
quinclorac, and clopyralid compared to the herbicides applied alone (Table 1). The most dramatic
increase occurred when diflufenzopyr was applied with quinclorac. Quinclorac generally is not
toxic to Canada thistle, yet when applied with diflufenzopyr control 3 MAT averaged 67%
compared to only 6% when the herbicide was applied alone. Control increased from 37 to 70%
with dicamba and from 44 to 83% with 2,4-D when the herbicides were applied with
diflufenzopyr compared to alone. No treatment provided satisfactory control 12 MAT.

The second experiment evaluated Canada thistle control with dicamba, quinclorac, and clopyralid
plus 2,4-D at standard use rates alone and with diflufenzopyr at various ratios (herbicide:ATI)
(Table 2). Treatments were applied on June 9,1998, near Fargo as previously described. Canada
thistle plants were beginning to bolt and were 4 to 10 inches tall. Canada thistle control with
quinclorac was greatly improved when the herbicide was applied with diflufenzopyr. However,
control was similar regardless of the ratio of the ATI in the mixture. Initial control with dicamba
and clopyralid plus 2,4-D was similar whether the herbicides were applied alone or with the ATIL.

The third experiment evaluated diflufenzopyr applied with various herbicides for spotted
knapweed control. The experiment was established near Hawley, MN, on June 12, 1997, and
treatments were applied as previously described. The spotted knapweed was in the early bolt
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growth stage and 4 to 6 inches tall and had been mowed in August 1996. Spotted knapweed
control was similar regardless of herbicide or the addition of diflufenzopyr (Table 3). Spotted
knapweed control was quite variable over the entire experiment.

In summary, Canada thistle but not spotted knapweed control improved w hen diflufenzopyr was
applied with an auxin herbicide compared to the herbicide alone. Control 2 MAT was similar
regardless of the ratio of herbicide to diflufenzopyr.

Table 1. Canada thistle control with auxin herbicides applied In June 1697 either alone or
with diflufenzopyr in June 1997.

Foliage in * Control
Treatment Rate 1 MAT® 3 MAT® 12 MAT®
— 0z/A — %

Dicamba 4 54 37 1S
Dicamba + diflufenzopyr® 4+1.6 76 70 11
Picloram 2 46 94 24
Picloram + diflufenzopyr 2+0.8 89 88 13
2,4-D 4 36 44 18
2.4-D + diflufenzopyr 4+1.6 65 83 18
Picloram + 2,4-D 7% A AL 63 93 24
Picloram + 2,4-D + diflufenzopyr 2+4+0.8 84 94 34
Quinclorac 8 19 6 1
Quinclorac + diflufenzopyr RESSE) 76 67 11
Clopyralid 1.6 65 83 19
Clopyralid + diflufenzopyr 1.6 +0.6 88 o 34
LSD (0.05) 13 21 NS

2 Based on foliage topgrowth injury with 0 = no injury and 100 = all to ygrowth killed.
b Months after treatment.
¢ Commercial mixture of dicamba plus diflufenzopyr - Distinct.



Table 2. Diflufenzopyr at various ratios with herbicides for Canada thistle control applied
in June 1998.

Control
Treatment Rate 2 MAT?
0zZ/A — Yo—
Dicamba + X-77 + 28% N 8+0.25% + 1 gt 81
Dicamba + diflufenzopyr + X-77 + 28% N 8+0.8+0.25% + 1 qt 84
Dicamba + diflufenzopyr + X-77 + 28% N 8+1.6+0.25%+1 gt 84
Dicamba + diflufenzopyr + X-77 + 28% N &= 32k 0257 = 0L @ 96
Quinclorac + Scoil® 19+ 1 gt 5
Quinclorac + diflufenzopyr + Scoil® 12+1.6+1qt 68
Quinclorac + diflufenzopyr + Scoil® 2 =324 1l @ 51
Quinclorac + diflufenzopyr + Scoil® 12+4.8+1 qt 73
Clopyralid + 2,4-D°¢ 4+16 94
Clopyralid + 2,4-D° + diflufenzopyr 4+16+2 97
Clopyralid + 2,4-D¢ + diflufenzopyr 4+16+4 100
Clopyralid + 2,4-D¢ + diflufenzopyr 4+16+8 100
LSD (0.05) 24

? Months after treatment.
® Methylated seed-oil by AGSCO.
¢ Commercial formulation-Curtail

Table 3. Diflufenzopyr with various herbicides for spotted knapweed control applied in June
19578

Foliage
injury Control
Treatment® Rate 1 MAT® 3 MAT® 12 MAT?15 MAT®
0z/A %
Dicamba 4 68 69 84 78
Dicamba + diflufenzopyr 4+1.6 63 48 48 51
Picloram 2 55 28 40 34
Picloram + diflufenzopyr 2+0.8 61 42 83 68
2,4-D 4 61 48 40 44
2,4-D + diflufenzopyr 4+1.6 70 71 79 76
Picloram + 2,4-D 2. AL 40 25 36 33
Picloram + 2,4-D + diflufenzopyr 2+4+0.8 Sill 55 65 59
Quinclorac 8 46 50 50 66
Quinclorac + diflufenzopyr 8§+3.2 51 68 85 82
Clopyralid 1.6 49 26 45 33
Clopyralid + diflufenzopyr 1.6 + 0.6 70 68 79 68
LSD (0.05) NS NS NS NS

* All treatments were applied with X-77 + 28% N at 0.25% ~+ 1.25%, respectively.
® Months after treatment.



Evaluation of imazapic for leafy spurge control. Rodney G. Lym. (Plant § ciences Department,
North Dakota State University, Fargo, ND 58105). Imazapic (Plateau) has been registered for
leafy spurge control in non-cropland. The label states that imazapic shoul. be applied with a
methylated seed oil (MSO) adjuvant plus 28% urea nitrogen. Also, the m: nufacturer
recommends imazapic be applied in the fall prior to a killing frost or as a s>lit application mn the
fall and the following spring. The purpose of these experiments was to ev iluate imazapic for leafy
spurge control and grass injury applied alone or with a MSO adjuvant in tlie spring or fall for 3
years, or for leafy spurge control under trees.

The first experiment evaluated leafy spurge control with imazapic applied in mid-summer or fall
for 3 years at two locations in North Dakota. The herbicide treatments w >re applied using a
tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The plots were 10 ty 30 feet and replicated
four times with the herbicide treatments in a randomized complete block « esign. Herbicides were
applied near Valley City or Jamestown on July 3, 1996, when the leafy sp irge was in the
flowering to seed-set growth stage. The air temperature was approximatcly 80 F and the soil
temperature at the 4 inch depth was 57 F at Valley City and 69 F at Jame: town. The fall
treatments were applied at both locations on September 9 when the leafy spurge was in the fall
regrowth growth stage and the air temperature was in the mid 80s. Treatinents were reapplied in
1997 and 1998 on similar dates.

Imazapic applied in mid-summer at Valley City did not control leafy spur e when visually
evaluated the year of treatment (Table 1). However, control by imazapi: at 2 and 4 0z/A
averaged 94 and 99%, respectively in May 1997. Imazapic at 4 0z/A prc vided 93% leafy spurge
control in September 1997 with minimal grass injury, but 4 0z/A is above the maximum labeled
use rate of 3 0z/A. Imazapic fall-applied at 2 or 4 oz/A provided excelle it leafy spurge control
the following spring but grass injury was very noticeable and averaged 4 %. Imazapic applied at 1
or 2 0z/A with MSO provided 92% leafy spurge control when evaluated in the fall 12 MAT,
which was higher than the standard picloram plus 2,4-D treatment which averaged 47%.

Imazapic applied in July for 3 yr averaged >90% leafy spurge control 1 r10nth after the last
August treatment date (Table 1), with no visible grass mjury. The grass¢ s had recovered from the
injury observed following the initial treatment and were not injured by the subsequent treatmerts.
Leafy spurge control from imazapic fall-applied averaged above 80% following two annual
applications and was similar to the standard treatment of picloram plus 2,4-D.

Leafy spurge control with imazapic applied in mid-summer tended to be less at Jamestown than
Valley City (Tables 1 and 2). Only imazapic at 4 0z/A provided greater than 90% control in May
1997 at Jamestown (Table 2). Control averaged 99% in September foll ywing a second
application of picloram plus 2.4-D, but only was 71% or less with a seccnd application of
imazapic. Grass injury could not be evaluated in September 1997 becat se of severe hail damage
at the research location.

Imazapic applied in the fall at Jamestown provided excellent (99%) leaf 7 spurge control in May
1997 regardless of application rate (Table 2). In contrast to the high gr 1ss injury at Valley City
(Table 1), imazapic at 4 0Z/A fall-applied averaged 18% grass injury a 1d was the only treatment
to injure grass at Jamestown (Table 2). Leafy spurge control averaged 7% 12 and 24 MAT with
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both imazapic applied alone at 4 0z/A or at 2 0z/A with MSO compared to 26% with picloram
plus 2,4-D.

The second experiment evaluated leafy spurge control with imazapic on a sandy soil at Camp
Grafton South, near McHenry, North Dakota, under full-grown ash trees (Table 3). The
experiment was established on August 29, 1996, when leafy spurge was in the fall regrowth stage.
The air temperature was 79 F and the soil temperature was 72 F at the 4 inch soil depth.

Leafy spurge control in June 1997 averaged 100% with imazapic applied at 2 and 3 oz/A
compared to 89% with picloram plus 2,4-D (Table 3). There was 23% grass injury with imazapic
applied at 3 0z/A. Control remained high 12 MAT with both imazapic treatments and averaged
95% control compared to 48% with picloram plus 2,4-D, and the grass had recovered. Control
15 MAT with imazapic applied at 3 0z/A averaged 84% and was the only treatment to maintain
good control. There was no visible injury to the ash trees regardless of application rate.

In general, imazapic applied in the fall provided better leafy spurge control than the mid-summer
treatment and control was sometimes improved when the herbicide was applied with a MSO or
MSO plus 28% N compared to imazapic applied alone. Grass injury to cool season species
tended to be higher when imazapic was applied in July compared to fall-applied, but the grasses
recovered by 12 MAT.

Table 1. Imazapic for leafy spurge control annually applied in mid-summer or fall for 3 yr at Valley City, ND.

Evaluation/year
Sept 1996 May 1997 Sept 1997 June 98 Aug 98
Grass Grass Grass
Treatment® Rate Control _inj. Control inj. Control inj. Control Control
— 0Z/A — %

Applied annually in July
Imazapic 2 0 0 94 10 74 5 90 95
Imazapic 4 0 0 99 28 93 5 50 93
Imazapic + MSO® 1+1qt 0 0 0 8 87 3 82 96
Imazapic + MSO? 2+ 1qt 0 0 99 28 73 16 59 96
Picloram + 2,4-D 4+ 16 74 4 75 0 38 0 26 96
Applied annually in Sept.
Imazapic 2 100 36 71 0 99 85
Imazapic 4 100 53 99 0 100 98
Imazapic + MSO® 1+1qt 100 20 92 0 99 82
Imazapic + MSO® 2= g 100 40 92 0 99 85
Picloram + 2.4-D 8+ 16 99 13 47 0 95 86
LSD (0.05) 34 NS 20 25 25 NS 26 10

“Initial treatments applied July 2 (summer) and September 9, 1996 (fall). All treatments were reapplied in 1997
and 1998.
®Methylated seed oil was Sunlt by AGSCO.



Table 2. Imazapic for leafy spurge control annually applied in mid-summer or fall for . yr at Jamestown,
ND.

Sept Aug
Sept 1996 May 1997 1997 June 1998 1998
Grass Grass Grass
Treatment® Rate Control inj. Control inj. Control C mtrol inj. Control
— 0Z/A — %

Applied annually in July
Imazapic 2 0 0 0 0 0 34 0 22
Imazapic 4 13 14 92 1 71 96 2 99
Imazapic + MSO 1+1qt 28 0 33 0 13 58 0 36
Imazapic + MSO® 2+1qt 17 0 72 0 45 85 0 82
Picloram + 2,4-D 4+16 46 0 15 0 99 42 0 87
Applied annually in Sept._
Imazapic 2 99 5 28 97 0 45
Imazapic 4 100 18 97 100 23 99
Imazapic -+ MSO® 1+1qt 99 & W 99 0 29
Imazapic + MSO® 2+1qt 100 6 96 100 6 96
Picloram -+ 2,4-D 8+ 16 95 0 26 97 0 26
LSD (0.05) 14 10 19 6 18 10 5 17

*Intial treatments applied July 2 (summer) and September 9, 1996 (fall). All treatmen s were reapplied at a
similar date in 1997 and 1998.
bMethylated seed oil was Sun-It by AGSCO.

Table 3. ITmazapic for leafy spurge control near trees established on Camp Grafton Scuth near McHenry,
ND.

June 1997 Sept 197 June 98
Grass Grass
Treatment® Rate Control injury Control  injury Control
— 0z/A — % -

Imazapic + MSO® +28% N 2+1qt+1lqt 100 11 93 0 56
Imazapic + MSO® +28% N 3+1qt+lqt 100 23 96 3 84
Picloram + 2,4-D 8+ 16 89 0 48 0 6
LSD (0.05) 8 9 14 NS 32

"Treatments applied August 29, 1996.
bMethylated seed oil was Sun-It by AGSCO.



Screening imazapic for spotted knapweed. Canada thistle, and perennial sowthistle control. Rodney G.
Lym. (Plant Sciences Department, North Dakota State University, Fargo, ND 58105). Imazapic has
been used for rangeland renovation including leafy spurge control and has a narrower weed control
spectrum than the more commonly used picloram plus 2,4-D. The purpose of this research was to
evaluate imazapic for broadleaf weed control in pastures infested with spotted knapweed, Canada
thistle, and perennial sowthistle.

An experiment to evaluate imazapic applied alone or with picloram for spotted knapweed control was
established on a moderate infestation of spotted knapweed near Hawley, MN. Herbicides were applied
on June 13, 1997 (spring) or September 18, 1997 (fall) using a hand-boom sprayer delivering 8.5 gpa at
35 psi. All treatments containing imazapic were applied with a methylated seed oil (MSO) at 1 qt/A.
The experiment was in a randomized complete block design with four replications and each plot was 10
by 30 feet. Evaluations were based on visible percent stand reduction compared to an untreated
control.

Imazapic applied alone in the spring or fall did not control spotted knapweed (Table 1). Control
averaged less than 30% and some grass injury was observed following the spring applied treatments.
Picloram at 4 0z/A applied alone or with imazapic provided nearly complete spotted knapweed control.

The second experiment evaluated imazapic applied alone or with clopyralid plus 2,4-D for Canada
thistle and perennial sowthistle control. The experiment was established near Fargo, ND, in a dense
stand of both weed species. Herbicides were applied as previously described except the application
equipment was a tractor mounted sprayer. Treatments were applied on May 29 to weeds in the
vegetative growth stage or September 15, 1997 to weeds rosette growth stage. respectively. All
imazapic treatments were applied with an MSO at 1 gt/A.

Imazapic spring applied alone provided short-term control of Canada thistle but not perennial sowthistle
(Table 2). For instance, imazapic applied at 3 0z/A provided 79% Canada thistle control in July but
control declined to 6% by October 1997. The same treatment averaged less than 50% perennial
sowthistle control even 1 MAT (month after treatment). Clopyralid plus 2,4-D at 3 plus 16 oz/A
provided approximately 90% control of both species 1 MAT when applied in the spring or fall and
control was similar whether applied alone or with imazapic. Clopyralid plus 2,4-D spring applied
provided season-long Canada thistle and perennial sowthistle control and fall-applied provided good
perennial sowthistle but not Canada thistle control in the spring following spring.

In general, imazapic provided poor spotted knapweed, Canada thistle, and perennial sowthistle control
when applied alone regardless of application date. The addition of imazapic to picloram or clopyralid
plus 2,4-D did not result in improved weed control compared to the pyridinecarboxylic acid herbicides
applied alone.
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Table 1. Imazapic applied alone and with picloram in June or September for spotted

knapweed control.
Aug
August 1997 May 1998 1998
Grass Grass

Treatment Rate Control inj. Cortrol inj. Control
Spring applied — 07/A — Yo
Imazapic + MSO* %A L at 28 5 23 0 10
Imazapic + MSO* 2.5 7 1l g 5 11 ) 0 0
Imazapic + MSO® 3l at 13 16 13 0 0
Imazapic + picloram + MSO* 2+4+1qt 100 20 19 0 100
Imazapic + picloram + MSO* 25+4+1qt 100 27 7 0 99
Picloram 4 100 5 1% 0 99
Fall applied
Imazapic + MSO* 2= 1 att 4l 0 5
Imazapic + MSO* 2,34 1 @f 4 0 5
Imazapic + MSO? 3+1qt 11 0 13
Imazapic + picloram + MSO* 2+4+1qt 9 13 100
Imazapic + picloram + MSO* 25+4+1qt 100 18 99
Picloram 4 )9 7 100
LSD (0.05) 21 002 30 fi 11

"Methylated seed oil was Sun-It by AGSCO.

bLSD = (0.10).
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Table 2. Imazapic applied alone or with clopyralid plus 2,4-D in May or September 1997 for Canada

thistle and perennial sowthistle control.

Canada Perennial
thistle sowthistle
1997 1998 11957 1998

Treatment Rate July Aug Oct May July Aug Oct May
Spring applied 0zZ/A % control
Imazapic + MSO? 2% 1 @ 78 58 U 20 9 1R
Imazapic + MSO* 2.9 % 1l q 76 42 6 237 3y 26
Imazapic + MSO? SRk 79688 16 40 34 44
Imazapic + clopyralid + 2,4-D° + MSO? 2 3 ARlE A 1 q 91 84 10 V79 ST
Imazapic + clopyralid + 2,4-D° + MSO? 2550 8= 10 Il ap 90 84 34 8 88 51
Clopyralid + 2.4-D° 3+16 96 91 63 90 84 65
LSD (0.05) g 23 27 26 39 34°
Fall applied
Imazapic + MSO* 28 Nqt [ORNDS OS]
Imazapic + MSO? 2.5t gt 17 49 14 61
Imazapic + MSO? 3+1qt 18 58 19 68
Imazapic + clopyralid + 2,4-D® + MSO? 2GRNt 86 33 93 60
Imazapic + clopyralid +2,4-D° + MSO®*  2.5+3 +16 + 1 qt 96 35 9% 71
Clopyralid + 2,4-D° 3+16 SIS 87 89
LSD (0.05) IEE2S o 27

“Methylated seed oil was Sun-It by AGSCO

®Commercial formulation - Curtail.
°LSD = 0.10.
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Evaluation of imazapic and quinclorac for spotted knapweed contr¢ 1. Rodney G. Lym.
Imazapic (formerly known as imazameth) has been labeled for cont ol of several perennial
weeds in non-cropland. Imazapic may be a more cost-effective tre: tment than the widely
used herbicide combination of picloram plus 2,4-D for spotted knajweed control.
Quinclorac is a systemic herbicide registered to control annual grass and broadleaf weeds
in rice. Quinclorac also controls leafy spurge in pasture and rangel ind with minimal or no
impact on desirable forbs. The purpose of this research was to eva late imazapic and
quinclorac for spotted knapweed control.

The experiment was established on September 19, 1996, on a sand y/gravely site near the
Hawley Airport, Hawley, MN. Spotted knapweed was in the rose te growth stage and
had been mowed in mid-summer. The air temperature was 61 F, aad the soil temperature
at the 4 inch depth was 61 F. Frost did not occur in the area until Dctober 3 when the low
temperature was 27 F. Herbicides were applied using a hand-held sprayer delivering 8.5
gpa at 35 psi. The grass species present were generally bluegrass nd smooth bromegrass.
Initial control of bolted spotted knapweed plants and grass injury 'vas evaluated on June
12 and August 22, 1997, and control of spotted knapweed rosette ; on August 22. Visual
evaluations were repeated on similar dates in 1998 and were basec on percent stand
reduction as compared to the control.

]ivaluation
9 MAT® 12 MAT® 21 MAT® 24 MAT®
Grass Grass
Treatment Rate Bolted inj. BoltedR osette_inj. Bolted  Bolted
— 0z/A %

Imazapic 2 21 0 4 0 00 7 5
Imazapic + MSO® +28% N 1+1qt+1qt IS SO S D12 0 5
Imazapic + MSOP+28% N 2 +1qt+1qt 8 0 0 9 7 0 0
Tmazapic + MSO? +28% N 4+1qt+1qt 33 5 7 0 48 13 7
Quinclorac 8 55 ORS %51 8 6 112 10
Quinclorac + MSOP 4+1qt 60 0 65 46 3 45 25
Quinclorac + MSO® 8+1qt 61 0 58 36 0 45 30
Quinclorac + MSO® 16+1qt oet @ 91 F&s 0 63 70
Picloram + 2,4-D 4+ 16 oo © 1o jlee O 97 99
Clopyralid + 2,4-D° 3+16 98 IR OY 71 0 73 65
LSD (0.05) 28 3 30 38 20 34 28

aMonths after treatment.
bMethylated seed oil was Sun-It by AGSCO.
°Commercial formulation - Curtail.
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Imazapic did not provide adequate spotted knapweed control regardless of application
rate (Table). However, the growth of cool season grass species was reduced. Grass
injury averaged 22 and 71% 12 MAT (months after treatment) when imazapic was applied
at 2 0z/A alone or with a MSO plus 28% N, respectively.

Quinclorac at 16 0z/A plus a MSO provided 91 and 86% bolted and rosette spotted
knapweed control, respectively, 12 MAT with no visible grass injury (Table). Quinclorac
at 8 or 4 0z/A did not control spotted knapweed. Picloram plus 2,4-D averaged 100%
control of both bolted and rosette spotted knapweed 12 MAT with no grass injury.
Clopyralid plus 2,4-D also provided excellent bolted spotted knapweed control, but only
71% rosette control 12 MAT. Picloram plus 2,4-D continued to provide nearly 100%
control 24 MAT compared to 70% with quinclorac at 16 0z/A and 65% with clopyralid
plus 2,4-D. Thus, picloram plus 2,4-D would be the treatment of choice for long-term
spotted knapweed control in many situations, but quinclorac (if labeled in the future)
would be useful in areas where picloram cannot be used, or where removal of all broadleaf
species would be undesirable.
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Quackerass control with quizalofop and olyphosate. Katheryn M Christianson and
Rodney G. Lym. (Plant Sciences Department, North Dakota State Jniversity, Fargo, ND
58105). Quackgrass is an aggressive, rapidly spreading weed that :ompetes with crops.
It grows in a wide range of temperate environments from cultivate d fields to pastures and
is difficult to control once established. The purpose of this experin ilent was to evaluate
quizalofop and glyphosate alone and in combination for quackgras; control

The experiment was established in a dense stand of quackgrass at t he North Dakota State
University experiment station at Fargo, ND. The soil was a Fargc silty clay with 3.5%
organic mnatter and a 8.0 pH. The quackgrass was 8 to10 inches t: 11 and had 4 to 6 leaves.
Herbicides were applied using a hand-held sprayer delivering 8.5 gpa at 35 psi.
Quackgrass control was visually evaluated on June 17, 1998, 21 DAT (days after
treatment) and July 10, 1998, 45 DAT. Control was based on pes cent stand reduction as
compared to the untreated check.

Table. Quackgrass control with quizalofop and glyphosate’.

Control
Treatment Rate 21 DAT 45 DAT
0z/A %
Quizalofop + glyphosate + AMS 1.1+8+40 87 93
Quizalofop + glyphosate + AMS 1.1 +12+40 83 94
Quizalofop + glyphosate + AMS + COC 1.1+8+40+1% 86 93
Quizalofop + AMS + COC 1.1 +40+1% 53 52
Glyphosate + AMS 8 +40 81 90
Glyphosate + AMS 12 +40 88 Il
Untreated check 0 0
LSD (0.05) 10 4

aAMS, ammonium sulfate; COC, crop oil concentrate - Herbi nax; DAT, days after
treatment; glyphosate, commercial formulation Roundup Ultr 1.

Quackgrass control 21 DAT was greater than 80% with all glypl osate treatments
regardless of application rate or if tank mixed with quizalofop. (uackgrass control 45
DAT increased to greater than 90% for all treatments applied wi h glyphosate.
Glyphosate at 12 0z/A applied alone provided almost complete ¢ uackgrass control ( 97%)
45 DAT. Quizalofop at 1.1 0z/A applied alone provided approx mately 52% control of
quackgrass regardless of evaluation date. The addition of quizal sfop did not increase
quackgrass control compared to glyphosate alone.
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Plumeless thistle (Carduus acanthoides) and Canada thistle control in pasture and
rangeland. Rodney G. Lym. (Plant Sciences Department, North Dakota State University,
Fargo, 58105). Plumeless thistle is seldom found in cultivated ficlds even when there are
infestations in nearby roadsides or pastures. Plumeless thistle tends to be shorter than
other noxious biennial thistles; it typically is 2 to 4 feet tall but can be 6 feet or more in
ideal growing conditions. The purpose of these experiments was to evaluate plumeless
thistle control using various herbicides including imazapic, metsulfuron, and chlorsulfuron.

The experiments were established on a fallow field along the Sheyenne River near Fargo,
ND on June 4, 1998. Plumeless thistle plants were beginning to bolt and were 18 to 24
inches tall. Treatments for both experiments were applied with a hand-held sprayer
delivering 8.5 gpa at 35 psi. The experiments were in a randomized complete block design
with three replications. The plots were 9 by 25 feet. Treatments were visually evaluated
in July approximately 1 month after treatment for percent control or height reduction
compared to the untreated control.

All plumeless thistle treatments provided rapid topgrowth control and prevented plants from
flowering (Tables 1 and 2). Most treatments provided near 100% control 8 WAT (weeks
after treatment). The most cost-effective treatment was 2,4-D at 1 1b/A applied alone which
provided 97% or greater control. Although plumeless thistle has been increasing in North
Dakota following several seasons of above or much above average precipitation, it is easily
controlled by inexpensive herbicides. Previous research at North Dakota State University has
shown that when treatments are not applied until after plumeless thistle has bolted, dicamba
at 0.5 Ib/A or picloram at 0.25 Ib/A were required to prevent flowering.

Imazapic applied alone did not provide satisfactory control of plumeless thistle and averaged
less than 50% even when applied at the maximum labeled use rate of 3 oz/A (Table 1).
Plumeless thistle control improved when 2,4-D was applied with imazapic but was
independent of application rate. For instance, control averaged 90% when imazapic plus
2,4-D was applied at 2 + 4 0z/A, but only 50% when the imazapic rate was increased to 3
0z/A. Clopyralid at 4 0z/A provided complete control of plumeless thistle.

Chlorsulfuron, clopyralid plus 2,4-D, and dicamba plus 2,4-D provided excellent plumeless
thistle control (Table 2). Metsulfuron applied alone from 0.6 to 1.2 0zZ/A provided an average
of 85% plumeless thistle control. Dicamba alone at 4 0z/A only averaged 30% plumeless
thistle control, but control improved to 98% when dicamba was applied with 2,4-D.
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Table 1. Plumeless thistle control with imazapic apy lied on

June 4, 1998.
C ontrol
Treatment Rate Juy 1998
0z/A — % —

Imazapic + MSO* 21 @ 16
Imazapic + MSO* 3+1qt 43
Imazapic + 2,4-D + MSO* 2+4+1qt 90
Imazapic + 2,4-D + MSO* 3+4+1qt 52
Imazapic + 2,4-D + MSO* 2 == S 1 75
Imazapic + 2,4-D + MSO? 3+8+1qt 97
2,4-D 4 0
2,4-D 8 40
Clopyralid 4 100
LSD (0.05) 10

*Methylated seed oil was Scoil by AGSCO.

Table 2. Plumeless thistle control with chlorsulfuron and metsu furon applied on June 4,
1998.

Control
Treatment Rale July 1998
oz/A %
Chlorsulfuron + Silwet L-77° 0.75 + 1.25% 91
Chlorsulfuron + Silwett L-77° 1.5+ (€.25% 91
Chlorsulfuron + Silwett L-77 2.25 +1).25% 100
Clopyralid + 2,4-D + Silwett L-77* 4 +24 + 0.25% 99
Metsulfuron + Silwett L-77* 0.6 + (.25% 80
Metsulfuron + Silwett L-77* 25 25% 90
Dicamba + Silwett L-77° 4+025% 30
Metsulfuron + 2,4-D + dicamba + Silwett L-77° 0.6+16+ 4+0.25% 100
Metsulfuron + 2,4-D + dicamba + Silwett L-77° 12+ 16+ 4+0.25% 100
2.4-D + dicamba + Silwett L-77° 16 +44-0.25% 98
LSD (0.05) 11

aGilicone surfactant.
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Comparison of various formulations of 2.4-D applied alone or with clopyralid, sulfentrazone,
or dikegulac for Canada thistle control. Rodney G. Lym and Katheryn M. Christianson.
(Plant Sciences Department, North Dakota State University, Fargo, 58105). 2,4-D remains
one of the most widely used herbicides for Canada thistle control in cropland due to its low
cost and no soil residue limiting crop rotations. However, 2,4-D generally only provides
short-term Canada thistle topgrowth control and does not reduce the original stand density.
The purpose of this research was to evaluate various 2,4-D formulations applied alone or with
other herbicides or a plant growth regulator for Canada thistle control in cropland.

The first experiment evaluated various ester and amine 2,4-D formulations applied in the
spring or fall for Canada thistle control. The experiment was established on a dense stand of
Canada thistle at the North Dakota State University Experiment Station at Fargo. The soil
was Fargo silty clay with 3.5% organic matter and 7.8 pH. Herbicides were applied on May
29, 1997 when the plants were in the rosette to early bolting growth stage or on September
5, 1997, when the plants were in the rosette growth stage. The experimental area had been
mowed 1 month prior to treatment. The treatments were applied with a tractor-mounted
sprayer delivering 8.5 gpa at 35 psi. The plots were 10 by 30 feet arranged in a randomized
complete block design with four replications. Treatments were visually evaluated for height
reduction 1 WAT (week after treatment), stem reduction 3 WAT, and top growth control 3
MAT (months after treatment) compared to the untreated control. In general, Canada thistle
height and stem reduction was similar regardless of the 2,4-D formulation (Table 1). All
treatments provided approximately 70% or more stem reduction 3 WAT but only the
treatment containing clopyralid gave Canada thistle control throughout the growing season.
The area was flooded from frequent heavy rains in 1998 and could not be reevaluated.

The second experiment evaluated 2,4-D applied with clopyralid, sulfentrazone (an aryl
triazinone herbicide), or the plant growth regulator dikegulac for Canada thistle control. The
experiment was established on September 5, 1997 at the same location and evaluated as
described for the first experiment. The area was also flooded the following spring and Canada
thistle regrowth was variable and somewhat independent of the herbicide treatment.
Clopyralid applied with 2,4-D mixed amine (2:1dimethylamine:diethanolamine) tended to
provide better Canada thistle control then clopyralid applied alone or as the manufacturers
premix (Table 2). Control was similar when sulfentrazone or dikegulac were applied with
2,4-D compared to 2,4-D applied alone.

In summary, Canada thistle control was similar regardless of the 2,4-D formulation applied
and provided short-term control only when applied with clopyralid. Control tended to be
better when clopyralid was applied with the mixed amine 2,4-D formulation compared the
manufacturers pre-mix or 2,4-D acid.
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Table 1. Comparison of various 2,4-D formulations for (Canada thistle
control.

Height  Steni
reduction reduct on Control
Treatment/application timing _ Rate 1 WAT® 3 WA'™ 3 MAT"

—Ib/A - £
Spring
2.4-D ethylhexyl ester® 1 66 85 15
2,4-D dimethylamined i 54 s 12
2,4-D butoxyethyl ester® 1 59 83 11
2.4-D butoxyethyl ester’ 1 41 75 8
2,4-D mixed amine® 1 53 71 15
Clopyralid + 2,4-D" 1 57 88 Sil
LSD (0.05) 14 11 20
Fall
2.4-D ethylhexyl ester® 1 56 68
2.4-D dimethylamine’ 1 63 6¢
2.4-D butoxyethyl ester® 1 59 7(
2.4-D butoxyethyl ester’ 1 68 6¢
2.,4-D mixed amine® 1 57 i
Clopyralid + 2,4-D" 0.18+1 79 8¢
LSD (0.05) NS N3
2 Weeks after treatment. ¢ Phenoxy 088 - Terra.
® Months after treatment. £ Weedone 638 - Rhone-Poule ac.
¢ Riverside ester - Terra £2:1 dimethylamine:diethano amine -
dRiverside amine - Terra Hi-Dep - PBI-Gordon.

h Commercial formulation - Curtail.

Table 2. Evaluation of 2,4-D applied in the fall with clojiyralid and plant
growth regulators for Canada thistle control.

Treatment Rate 9 MAT®
Ib/A — % control —
2L4-1° 1 78
2,4-DP + clopyralid 1+0.19 92
Clopyralid 0.375 71
Clopyralid + 2,4-D° 0.19+1 78
2,4-D° + clopyralid + 2,4-D° =008 5 023 89
2,4-D acid + clopyralid (NB206546) 0.5+ 0.05 63
2,4-D + sulfentrazone (NB20663) 0.25 +0.015 25
2.4-D acid (NB20652) 1 2
2.4-D + dikegulac (NB20830) 1+0.25 62
Clopyralid 0.19 69
LSD (0.05) 40

2 Months after treatment
>Mixed amine salts (2:1dimethylamine:diethanolamine) - Hi-Dep.
cCommercial formulation - Curtail.



Picloram plus 2.4-D applied annually for 13 vears to control leafy spurse. Rodney G. Lym
and Calvin G. Messersmith. Picloram is an effective herbicide for leafy spurge control,
especially when applied at rates from 1 to 2 Ib/A. However, the high cost of picloram at 1
to 2 Ib/A makes it uneconomical to treat large acreages in pasture and rangeland weed
control programs. Research by North Dakota State University has suggested that
picloram at 0.25 to 0.5 Ib/A applied annually will give satisfactory leafy spurge control
after 3 to 5 yr. The purposes of this experiment were to establish the number of annual
applications of picloram needed to provide 90 to 100% control of leafy spurge and to
investigate possible synergism between picloram and 2,4-D.

The experiment was established at three locations in North Dakota and began on August
25, 1981 at Dickinson, September 1, 1982 at Sheldon, and on June 11, 1982 at Valley
City. Dickinson had a loamy fine sand soil with pH 6.6 and 3.6% organic matter, Sheldon
had a fine sandy loam with pH 7.7 and 2.1% organic matter, and Valley City had a loam
with pH 6.7 and 9.4% organic matter. Dickinson, located in western North Dakota,
generally receives much less precipitation than the other two sites located in eastern North
Dakota. All treatments were applied annually except 2,4-D alone which was applied
biannually (both spring and fall). Picloram and picloram plus 2,4-D were applied in late
August 1981 and in June of 1982 through 1986. The Sheldon and Dickinson locations
were discontinued following the fall evaluations in 1985 and spring evaluations in 1989,
respectively. The Valley City site has received ten picloram and picloram plus 2,4-D
treatments and 20 2,4-D treatments prior to the evaluation in June 1992. The plots were
10 by 30 ft and each treatment was replicated four times in a randomized complete block
design. Evaluations were a visual estimate of percent stand reduction as compared to the
control.

Leafy spurge control averaged 79% across all treatments 48 MAFT (months after first
treatment) and declined slightly to 71% following the 1988 drought (60 and 72 MAFT)
before increasing to 87% in 1990 (84 MAFT) (Table). Leafy spurge control 96 MAFT
(June 1991) increased by an average of 24, 12, and 9% when 2,4-D at 1 to 2 Ib/A was
applied with picloram at 0.25, 0.38 or 0.5 Ib/A, respectively, as compared to picloram
alone. However, by 108 MAFT (June 1992) only control with picloram at 0.25 Ib/A was
increased by 2,4-D and averaged 68 and 85%, respectively. In general, the 2,4-D rate did
not influence control when applied with picloram. Leafy spurge control averaged 80%
with 2,4-D alone following 10 yr of biannual treatments.

Picloram at 0.5 1b/A alone and all picloram at 0.38 or 0.5 Ib/A plus 2,4-D treatments
provided or nearly provided the target of 90% leafy spurge control following four annual
applications (Table). Control did not increase or increased only slightly with subsequent
retreatments in these small plot experiments which have a constant pressure for
reinfestation from plants in the plot borders. Since control had not or only slightly
changed since 1987, the retreatments were discontinued after 1995. The only leafy spurge
topgrowth observed in 1995 was in the control plots and from encroachment from plot
borders.

To evaluate the longevity of control after the annual and biannual treatments had been
discontinued, picloram at 2 Ib/A was applied to the control plots and all borders in
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September 1995. Leafy spurge control averaged over 97% in June 1996 12 months after
the treatments had been discontinued (data not shown). However, t y September control
had declined to an average of 51% in the 2,4-D only plots. Thus, even after 13 yr of
biannual treatments of 2,4-D, leafy spurge regrew rapidly the year ¢ fier treatments had
been discontinued. Leafy spurge control from the 2,4-D only treatinents began to decline
rapidly in 1997, 2 yr after treatments were stopped and averaged 7. and 40%, in June and
August 1997, respectively (data not shown). By August 1998, lealy spurge control from
the 2,4-D only treatments had declined to less than 30% (Table). 11 contrast, the average
control for picloram at 0.25, 0.38 or 0.5 Ib/A applied with 2,4-D a eraged 91, 98, and
99%, respectively, in August 1997 (data not shown) and 68, 89, ar d 94% in August 1998
(Table). Long-term control has only slightly declined with any trez tment that contained
picloram at 0.5 Ib/A 3 yr following the last application.

Table. Leafy spurge control with annual picloram or picloram plus 2.4-D t eatments and biannual 2,4-D
treatments from 1982 to 1995 in North Dakotz

1998 Months afi >r first treatment
Herbicide Rate June Aug 12 24 36 48 6( 72 84 96 108 120
— Ib/A— % coni rol*
Picloram 0.25 88 Q730 RIS IS R (B3 BG4 56 68 96
Picloram 0.38 93 S @ 52 7 osh o7 9% 12 91 99
Picloram 0.5 95 e g B o g L G2 G 91 99
2,4-D biannually 1 37 D622 300 SeEs0RES IR S5 0 69 74 82
2,4-D biannually 1.5 23 IS D I IR I UOR62 57 66 74
2,4-D biannually 2 36 X e By 95 5 F 88 W 67 78 83
Picloram+2,4-D 0.25+1 75 a6 @ BB % 85 9B
Picloram+2,4-D 0.25+1.5 84 6ol 53 (66 RO R SIE: TRRNO2 MRS SRS 82 99
Picloram+2,4-D 0.25+2 88 @ 57 & % B8 P 17 Ol 88 88 99
Picloram+2,4-D 0.38+1 94 7R GO 7o BT (RO (IRRRT G 82 89 97
Picloram+2,4-D 0.38+15 93 83 68 74 716 93 14 719 88 83 92 99
Picloram+2,4-D 0.38+2 98 SoR 63 B0 IO/ JORME 820 86 95 99
Picloram+2,4-D 0.5+1 98 o g b B oA By 32 S 84 97 99
Picloram+2,4-D 0.5+1.5 99 ORI G K7 BRI O/ IS B0 95 98 99
Picloram+2,4-D 0.5+2 98 B e 1S 8L Pl 83 2P 90 96 99
LSD (0.05) 26 SOl 1S RIS ORSIANE T4 RRID 17 14 10
Mean of treatments 93 7o isoi s sERNGERR IO 128 TOBST 7S Be e

aMean values through 48 and 72 months afte

¢ first treatment include data fro n the Sheldon and Dickinson

locations which were discontinued after 1985 and 1989, respectively.



Leafy spurge control with dphthona nigriscutis alone or combined with herbicides.
Rodney G. Lym, Don A. Mundal, and Robert B. Carlson. An experiment to evaluate the
effect of herbicide application timing on biocontrol insect population and leafy spurge
control was established on a private farm near Cuba, North Dakota. Approximately 500
Aphthona nigriscutis were released in J uly 1989 in a moderately dense patch of leafy
spurge. The insects established and began to spread to other patches of leafy spurge
within the pasture prior to the beginning of this experiment.

The experiment was established in two patches of leafy spurge approximately 5000 square
feet each and about 100 yards apart. The treatments included picloram plus 2,4-D at 0.5
plus 1 Ib/A fall applied, picloram plus 2,4-D at 0.25 plus 1 Ib/A spring applied, and an
untreated control. Herbicides were applied annually beginning with the initial spring
treatment on June 5, 1992, and the first fall treatment on September 10, 1992. Herbicides
were reapplied at similar dates from 1993 to 1995. The plots were 15 by 50 feet, and
treatments were replicated four times (two per patch). A. nigriscutis population was
evaluated by sweep counts with a standard insect collection net and are reported as a
mean of three square meters (five sweeps equals 1 m?).

Leafy spurge stem density declined rapidly when herbicides were fall applied to plants
infested with A. nigriscutis (Table 1). The leafy spurge stand declined from 164 stems/m>
in 1992 to 12 stems/m? the following year. Leafy spurge gradually declined with the
insect alone treatment from 188 stems/m? in June 1992 to 6 stems/m? by May 1995. Both
the insect alone and fall-applied herbicide plus insect treatments provided more rapid leafy
spurge stem reduction than the spring-applied herbicides plus insects treatment.
Herbicides applied in June prevent the adult flea beetles from feeding on those plants, and
thus probably reduce egg laying and subsequent larvae feeding.

Leafy spurge stem density recovered more rapidly from the insect alone treatment than
from either herbicide plus insect treatment (Tables 1 and 2). For example, leafy spurge
control averaged 73% with the insect alone treatment in May 1995, but declined rapidly
once the adult flea beetles emerged (i.e., larvae that had fed on roots pupated and then
emerged) and only averaged 47 and 31% control in July and September 1995, respectively
(Table 2). Leafy spurge control with the fall-applied herbicide plus insect treatment
averaged slightly over 80% in May and July 1995 before declining to 60% in September.

Leafy spurge stem density was lower in 1996 than 1995 regardless of treatment, but the
combination treatment of insects plus herbicides provided better control then the insects
alone (Table 1). Leafy spurge control remained high in 1996 and declined only slightly
from the June to September evaluation dates compared to the same time in 1995. Control
averaged 91% in September 1996 with the two combination treatments compared to 79%
control with the insects alone (Table 2). Since herbicide application was stopped after
1995, the decline is due to the insects alone. Control was similar regardless of treatment
and averaged 11 stems/m” 1997, 2 yr after the last herbicide application (Table 1). Stem
density continued to decline in 1998 and averaged 3.5 stems/m’ regardless of treatment.

The A. nigriscutis population gradually increased over time and generally reached peak
numbers in the first week of July each year (Table 3). Beetle population gradually
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increased from 1993 to 1996 and averaged 90 adults/m? in 1997 an1 1998 regardless of
treatment. Flea beetle population began 10 decline in 1997 as the I afy spurge density
decreased (Tables 1 and 3). There was an average of only 23 beetl :s/m” in 1998
regardless of the initial treatment. Thus, 9 yr after the initial releas: flea beetles, the
population appeared to be in equilibrium with the leafy spurge pop ilation. It took 4 yr
less for this equilibrium to be reached when herbicides were used i1« conjunction with the

biocontrol agents compared to the insects alone.

Table 1. 1eafy spurge stem density after treatment with Aphthona nigriscitis alone or combined with

herbicide treatments near Cuba, ND.

Stem density/evaluation late

June May May Sept May Sept June
Treatment® Rate 1992 1993 1994 1994 1995 1995 1996

Sept June June
199 1997 1998
6

Ib/A No./m’

P O Sl L PO R R 08 IS G STOR SERICREE U (§2¢
(Spring)

Picloram +2,4-D 0.5+1 164 12 12 92 0.5 52 0.5
(Fall)

Insect only ) I G0 R (O RRRI2(0 6 68 12

LSD (0.05) Z8REEND8 20 20 8 12 8

8 12 4
12 12 3
36 8 4
8 NS NS

*Herbicides annually applied in June or September from 1992 to 1995,
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Table 2. Leafy spurge control after treatment with Aphthona nigriscutis alone or combined

with herbicides.

Visible control

May May May July Sept June Sept  June

Treatment® Rate 1993 1994 1995 1995 1995 1996 1996 1997
- Ib/A- %

Picloram + 2,4-D 0.25+1 6 35 91 60 73 88 93 90
(Spring)
Picloram + 2,4-D 0.5+1 93 94 81 84 60 99 90 93
(Fall)
Insect only 13 g 45 73 47 31 90 79 86
LSD (0.05) 11 10 NS 85 23 11 7 NS

“Herbicides applied in June or September annually from 1992 to 1995,
°LSD = (0.10).

Table 3. Effect of herbicide application on Aphthona nigriscutis population 3 yr after the biocontrol

insect had established.
A. nigriscutis counts®/year
Treatment® Rate 1992 1993 1994 1995 1996 1997 1998
Ib/A no./m>

Picloram + 2,4-D (Spring) ool L OO s
Picloram + 2.4-D (Fall) OISR & il sp g R e
Insects only 9 12 28 132 70 96 23 27
LSD (0.05) S 16 63 26 29 6 NS

“Herbicides annually applied in June or September from 1992 through 1995.
°Highest number collected during sampling from June through September.
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Biological control of purple loosestrife in North Dakota. Jeffrey A. Nelson, odney G. Lym, and
Katheryn M. Christianson. (Department of Plant Sciences, North Dakota St ite University, Fargo, ND
58105). Purple loosestrife was added to the North Dakota Noxious Weed L ist in 1996. Purple
loosestrife is found in 11 North Dakota counties with the largest infestations in urban areas.
Biological control of purple loosestrife fits well in urban areas considering piiblic apprehension of
herbicides sprayed in close proximity to residential areas. Three species of t urple loosestrife
biological agents were introduced in North Dakota in 1997 and 1998. The ¢ bjective of this research
was to evaluate purple loosestrife control with biological agents.

Experiments were established along a water way at Sertoma Park (park site and along a walking trial
(channel site) in Grand Forks, North Dakota. Approximately 5,000 leaf bee tle adults, Galerucella
calmariensis and G. pusilla, were released at a single release point at both 1 ycations in June 1997.
Galerucella spp. overwinter as adults and begin to lay eggs soon after emer zence. The number of
Galerucella spp. adults and egg masses, and purple loosestrife stems, plant aeight, and spike length
were recorded at 50 foot increments from and including the release point. /4 second experiment was
established at Sertoma Park to evaluate the effect of Hylobius transversevit ‘atus on purple loosestrife
in July 1997. Approximately 1,000 H. transversevittatus €ggs Were placed into cut purple loosestrife
stems or on the roots. This biological agent is nocturnal so evaluations of f opulation density were not
conducted. However, the effect of H. transversevittatus on purple loosestr fe was evaluated by
estimating stem density, plant height, and spike length in four square meter quadrats within the
experiment.

Galerucella spp. successfully established at both the channel and park sites (Table ). Adults and egg
masses were observed on purple loosestrife plants at both sites on June 11, 1998. Egg masses were
removed and introduced into an artificial enclosure with purple loosestrife Hlants to evaluate egg
viability. Eggs hatched, larvae increased in size, pupated, and emerged as ;idults within the enclosure
confirming Galerucella spp. life cycle could be completed in North Dakot 1. Few adult Galerucella
spp. were observed in the field at either the channel or park locations. The reason few adults were
observed in the field is unknown; however, adults will drop from foliage w aen disturbed and readily
disperse from the experiment location so the population density may have een underestimated.
Changes in purple loosestrife stem density and percent cover between 1997 and 1998 were likely due
to natural fluctuations in plant population. To date, the density of Galerucella spp. is not high enough
to significantly impact purple loosestrife.

Purple loosestrife stems that had been infested with H. transversevittatus ¢ ggs Were harvested in
September 1997 and dissected to determine egg viability and larval feeding;. Over 50% of the
harvested stems contained H. transversevittatus larvae. Larvae were alloyved to feed but failed fo
develop into adults under artificial conditions. There was little reduction in stem density, stem height,
and spike length from the H. transversevittatus release site the first year following release (Table 2).
However, numerous purple loosestrife plants appeared stunted and flowei ed later than plants outside
the release area. Delayed flowering maybe an indication of H. transverse ittatus larval feeding.

North Dakota State University initiated an outreach program for biologic il control of purple
loosestrife in 1998. An implementation grant from the National Biologic: 1 Control Institute provided
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funds to release G. calmariensis and G. pusilla at locations in Minot and Valley City, North Dakota.
These locations will be used for demonstration and field tours in the summer of 1999,

Table 1. Purple loosestrife control with Galerucella spp. released in 1997 at two locations in
Grand Forks, ND.

Purple loosestrife
Stem Stem height Cover Galerucella spp.

Egg
Treatment! 1997 1998 1997 1998 1997 1998 Adult masses
Channel site — No./m*— m % No./m?> —
Release 25 60 1.3 1.7 100 75 0 12
50 ft 10 8 1.3 1.7 33 18 0 2
100 f 15 26 I 2 1.8 38 34 0 1
150 ft 12 0 .2 0 10 0 0 0
Park site
Release 19 10 1.5 1.1 60 25 2 21
50 ft 27 19 1.3 1.1 45 19 0 3
100 f 20 13 1.3 1.1 33 28 0 0
150 ft 17 16 1.3 1.3 55 15 0 1

'Estimates of purple loosestrife control and Galerucella Spp. population were made on July
17, 1997 and July 16, 1998.

Table 2. Purple loosestrife control with Hylobius transversovittatus
introduced as eggs in 1997 in Grand Forks, ND.

Stem Flower stem Stem height _Spike length
1997 1998 1997 1998 1997 1998 1997 1998
No./m? m
85 24 25 24 195 S eS 0.6 0.4
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Evaluation of diflufenzopyr applied with various herbicides for milkweed (ontrol. Rodney G. Lym.
Milkweed has been increasing in recent years on both pasture and rangel:nd and crop land. While
milkweed is a native species, it is sometimes desirable to control this plant. The purpose of this research
was to evaluate various herbicides applied with diflufenzopyr for milkweed ¢ ontrol.

Herbicides were applied on August 13, 1997 when milkweed was in the seec -set growth stage and 3 to
5 feet tall growing in rangeland. The plots were 10 by 50 feet and treatmcnts were replicated twice.
Herbicides were applied with a hand-boom sprayer delivering 8.5 gpa at 35 psi. The air temperature was
75 F with a dew point of 59 F and the sky was clear. Milkweed control was vi ually evaluated in June and
September 1998 and is based on percent stand reduction compared to the w treated control.

Control

Treatment Rate June Sept.
0z/A — — % —

Dicamba + diflufenzopyr + X-77 + 28%N 8+3.2+1.25% GRS
Dicamba + X-77 + 28%N 8 +0.25% + 1 25% 40 20
Picloram + 2.4-D + diflufenzopyr + X-77 + 28%N 4 + 8+1.6+025%+125% 85 25
Picloram + 2,4-D + X-77 + 28%N 4+8+025% + 1.25% 55 L
Quinclorac + diflufenzopyr + X-77 + 28%N 8+3.2+0.25% +1.25% 65¢ 5
Quinclorac + X-77 + 28%N 8 +0.25% 1.25% 50
Imazapyr + X-77 + 28%N 2 +0.25% + 1.25% 85 23
Imazapic + X-77 + 28%N 2+0.25%+1.25% 23 0
LSD (0.05) NS NS

Control varied greatly between treatments and replications. No statisti ally significant differences
occurred between treatments even though the means ranged from 85 to 23% control. However, control
was always evaluated higher when diflufenzopyr was applied with an auxir herbicide compared to the
herbicide applied alone in June. Also, imazapyr tended to provided be ter milkweed control than
imazapic. No treatment provided milkweed control 12 months after treatr ient.
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Milkweed Control. Zollinger and Fitterer. An experiment was conducted at Buxton, ND to evaluate milkweed
control from POST applied herbicides. MPOST treatments were applied to 1-14"(bud), (1-15/yd2), common
milkweed on June 10, 1998 10:15 am with 64 F air, 68 F soil, 62% RH, 4-9 mph S wind, 100% clouds, dry soil
surface, moist subsoil, milkweed vigor was excellent, and there was no dew present at the time of application. Late
POST treatments were applied to 1-14", (bud), (1-15/yd2), common milkweed in which the growing point was dead
on June 25, 1998 at 1:00 pm with 72 F air, 74 F soil surface, 70% RH, 3-5 mph SW wind, 70% clouds, wet soil
surface, wet subsoil, and there was no dew present at the time of application. Treatments were applied to the center
eight feet of the 10 by 40 ft plots with a bicycle wheel type sprayer equipped with drift cones delivering 8.5 gpa at
40psi through 8001 flat fan nozzles. The experiment had a randomized complete block design with three replicates
per treatment.

Common milkweed

Treatment Rate June25 July6 Augs
pr/A %
Prebud
Roundup Ultra+tAMS 3qt+171b 75 77 58
Touchdown+NIS+AMS 2.4qt+0.25%+171b 75 80 65
Distinct+NIS+UAN 28% 80z+0.25%+1qt 40 S5 62
Starane 0.670z 10 15 13
Starane 1.330z 22 20 23
Distinct+Starane+NIS+UAN 28% 60z+0.67pt+0.25%+1qt 42 50 58
Distinct+Starane+NIS+UAN 28% 60z+1.33pt+0.25%+1qt 50 58 62
Distinct+NIS+UAN 28% 60z+0.25%+1qt 42 48 48
Prebud fb 10 DAA
Distinct+NIS+UAN 28%/Distinct+NIS+UAN 28%  40z+0.25%+1qt/40z+0.25%+1qt 32 47 78
Distinct+NIS+UAN 28%/Distinct+NIS+UAN 28%  30z+0.25%+1qt/30z+0.25%+1qt 33 48 67
LSD (0.05) 13 9 8

Distinct contains dicamba plus diflufenzopyr (synergist or auxin transport inhibitor). Distinct and Starane has
shown to improve control of perennial weed other than milkweed. Research objectives were to evaluate milkweed
control from Distinct and Starane. Prebud treatments containing Distinct and Starane provided poor milkweed
control but Roundup and Touchdown gave fair to good milkweed control at June 25 and July 6 evaluations. At
August 5, no single Distinct treatment gave greater than 62% control. Distinct applied twice gave greater milkweed
control than any single treatments or when compared to the single treatment at the equivalent amount of product per
acre. All treatments prevented additional milkweed shoots from emerging during the entire growing season.
Treatments will be evaluated in the spring of 1999 for control.
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Canada thistle control, Carrington. 1998. (Endres) The trial was conducted to evaluate Canada
thistle with selected POST herbicides. Treatments were applied September 15, 1997 with 59 F,
66% RH, 0% clouds, and 14-mph wind with a hand-boom sprayer delivering 8.5 gal/A at 40 psi
through 8001 flat fan nozzles to 1- to 12-inch tall Canada thistle rosettes. Treatments were
applied to a 6.67 ft wide area the length of 10 by 20 ft plots. Weed dens ty was moderate and
variable. The experiment was a randomized complete block design with three replications.

Canada thistle
Herbicide . cotll

Treatment Rate c/le - BT

product/A - % -----
2,4-Da +Roundup 1.25pt+ 1 pt
Ultra + AMS + 5% v/v 41 72
Fallowmaster 44 1l oz 27 19
Roundup Ultra + 2, [o =
AMS 5% viv 69 gl
Curtail 4 pt 78 7
Harmony Extra + 0.5 oz +
2,4-Da + Banvel 0.5pt+3floz
+ NIS +1 pt 19 0
LSD (0.05) NS 24

Canada thistle control ranged from 71 to 79% with 2,4-Da + Roundup Ultra + AMS, Roundup
Ultra + AMS, and Curtail eleven months after application. Fallowmaster and Harmony Extra -+
2,4-Da + Banvel + NIS treatments were not effective.
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Canada thistle and perennial sowthistle control, Cathay. 1998. (Endres) The trial was conducted
to evaluate Canada thistle and perennial sowthistle control with selected POST herbicides.

Treatments were applied September 26, 1997 with 78 F, 44% RH, 80% clouds, and 6-mph wind
with a hooded bicycle-wheel-type plot sprayer delivering 11.5 gal/A at 40 psi through 8001 flat
fan nozzles to 1- to 12-inch tall Canada thistle and 2- to 12-inch wide perennial sowthistle
rosettes. Treatments were applied to a 6.67 ft wide area the length of 10 by 30 ft plots. Weed
density was moderate to high and variable. The experiment was a randomized complete block
design with three replications. :

Weed control

Herbicide Canada thistle Perennial sowthistle

Treatment Rate 7/19  9/3 7/19 9/3
product/A %

Banvel 2 pt 17 74 82 e
Fallowmaster 44 f] oz 88 84 73 74
Curtail 2 pt 74 68 66 62
Distinct + NIS 0.5 oz + 0.25% v/v
+ UAN + 4 pt 13 48 52 47
Facet + MSO 0.67 0oz + 1 pt
+ UAN + 4 pt 23 22 2 13
LSD (0.05) 42 37 NS 40

Canada thistle and perennial sowthistle control ranged from 62 to 84% with Banvel,

Fallowmaster, and Curtail about one year after application. Distinct and Facet treatments were
poor (13-48%).

31






	scan1998.1
	scan1998.2
	scan1998.2
	scan1998.3
	scan1998.2
	scan1998.3
	scan1998.3
	scan1998.3
	scan1998.4
	scan1998.
	scan1998.
	scan1998.
	scan1998.

