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CLIMATIC DATA - PROSPER/AMENIA 1989

Precipitation April May June July Auqust

Date April May June July Auq. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 57 32 77 45 93 63 98 69
2 70 37 73 51 97 64

3 73 34 76 44 93 59 101 74
4 .12 69 34 72 38 105 75 95 61
5 40 26 74 52 86 63 74 56
6 60 24 86 47 89 53 89 53
7 77 30 73 48 95 64 82 45
8 68 46 67 42 93 71 88 45
] 78 39 74 35 87 64 92 49
10 82 39 82 42 86 65 93 57
11 .35 82 54 78 54 90 60 92 58
12 .08 .55 83 49 62 46 82 60 93 60
13 o .04 8 37 5 45 84 55 83 0
14 84 51 70 46 89 52 74 57
15 86 47 80 40 90 53 79 50
16 88 52 82 43 85 56 84 50
17 .35 .04 .16 69 61 77 57 84 62 83 57
18 .03 .43 .55 72 61 85 49 89 60 92 66
19 12 .04 .08 69 45 95 55 94 54 79 60
20 66 42 75 40 92 73 a3 57 72 51
21 .08 .20 .55 73 32 84 37 73 57 89 60 79 51
22 .24 .43 75 53 72 50 77 52 89 57 84 54
23 70 49 77 48 81 58 90 64 88 61
24 .75 77 50 68 48 80 52 97 66 85 67
25 .04 .04 .55 68 43 63 45 76 59 97 66 75 63
26 .04 .04 .55 57 44 62 42 77 56 77 58 79 56
27 .43 54 39 78 37 83 47 83 56 77 49
28 .16 .55 59 41 74 55 88 55 85 63 75 57
29 .04 .08 53 30 57 48 91 66
30 .04 48 30 56 48 89 57 82 58 70 51
31 .04 1.81 68 49 68 58



CLIMATIC DATA - CARRINGTON 1989

Precipitation April May June July Auqust
Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 .10 48 31 57 30 76 42 92 62 86 72
2 51 29 69 30 73 50 g1 63 98 65
3 T .65 48 33 67 40 74 35 89 62 97 66
4 .43 48 27 62 32 76 37 97 56 92 55
5 51 27 50 27 76 51 96 73 79 50
6 49 29 63 17 85 51 85 58 73 44
7 .05 44 27 79 37 82 50 86 51 80 44
8 T 44 14 68 45 67 42 94 61 85 48
9 T .05 31 16 78 41 73 36 93 66 89 50
10 44 18 78 40 70 42 84 60 80 59
11 1.41 211 41 22 77 42 76 52 85 60 89 59
12 A3 47 25 80 42 60 41 86 62 92 64
13 .19 .03 57 32 82 40 55 40 80 54 85 60
14 .03 54 30 80 48 70 38 82 54 72 53
15 73 28 84 46 73 41 85 50 78 43
16 .03 62 29 83 49 79 51 87 49 83 44
17 .70 11 43 14 79 54 79 56 73 52 90 59
18 .01 .05 1.63 54 26 80 49 82 49 86 57 30 68
19 .19 .26 1.15 66 37 70 45 87 51 89 54 74 59
20 65 40 70 41 82 69 93 54 69 50
21 .02 .10 76 30 84 38 69 55 91 57 69 49
22 80 41 91 49 84 45 90 60 85 53
23 77 45 82 48 78 48 88 56 88 58
24 .52 .03 61 47 75 38 78 47 89 62 89 65
25 64 38 70 38 76 52 83 62 82 64
26 .37 .04 .02 55 36 64 39 78 49 90 64 81 56
27 .07 53 34 78 39 82 41 80 55 73 47
28 1.25 .46 58 34 70 41 88 52 80 55 72 45
29 .06 .64 .14 50 27 58 39 77 57 78 58 73 47
30 .07 57 26 57 47 88 51 85 58 71 52
31 .10 1.65 66 42 92 60 69 49
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CLIMATIC DATA - CASSELTON 1989

Precipitation __April May June July August

Date  April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 T 37 29 56 34 68 44 85 58 80 53
2 .08 49 31 56 34 76 53 92 65 98 71
3 .32 48 35 71 36 71 54 95 60 97 74
4 .38 .06 38 31 71 47 70 52 83 60 100 62
5 .06 44 31 67 26 76 37 97 74 94 59
6 49 29 42 23 73 41 103 68 75 43
7 T 45 29 66 33 84 59 85 55 77 49
8 T 43 17 76 49 62 44 87 64 83 48
9 T 31 17 69 38 68 36 93 69 88 51
10 .06 44 19 76 40 74 41 94 64 80 52
11 T 44 22 80 52 80 41 88 64 92 58
12 .12 46 27 81 49 76 58 86 60 91 61
13 .06 .18 45 30 83 43 62 44 91 60 92 62
14 .02 .07 61 31 84 47 62 46 82 58 87 57
15 55 27 85 47 71 40 83 55 75 49
16 T 66 37 86 42 78 45 88 52 80 48
17 A1 .40 55 15 86 62 80 51 89 62 89 48
18 .28 .07 .81 .80 40 16 66 58 85 56 81 62 91 65
19 .20 .07 57 31 74 59 72 55 86 59 78 56
20 66 37 69 39 92 72 90 57 70 51
21 1.06 71 32 75 39 92 56 94 57 70 51
22 .16 .14 .46 73 35 83 49 70 53 92 60 78 52
23 .25 76 50 74 47 77 56 87 56 91 56
24 .68 71 51 79 54 81 52 87 63 88 61
25 .11 .19 .60 76 43 71 43 79 58 91 65 85 62
26 .02 .02 .40 69 43 64 42 79 58 96 67 75 62
27 .06 63 38 63 39 76 48 97 61 79 63
28 .07 .73 53 39 77 48 82 55 80 56 81 57
29 .03 .25 59 35 62 47 87 55 85 58 76 51
30 .16 .25 52 31 61 48 89 56 84 63 74 53
31 .12 2.08 60 48 87 58 74 55
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CLIMATIC DATA - CROOKSTON 1989

Precipitation April May June July August

Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. _Max. Min.
1 .09 .04 39 27 55 40 75 54 89 68 99 73
2 .20 .25 48 34 67 36 70 41 85 63 94 74
3 .07 39 28 70 41 75 45 87 56 100 58
4 12 T 40 27 67 23 67 51 94 71 91 59
5 .19 38 27 37 22 72 44 98 63 66 42
6 .14 39 27 69 28 82 53 30 49 76 49
7 T .05 .02 39 13 74 45 60 43 83 61 81 44
8 .13 24 13 67 35 65 37 91 63 80 49
9 26 18 76 40 65 42 38 59 30 60
10 41 23 81 55 77 53 32 61 91 63
11 .02 .07 33 22 82 54 74 60 30 61 91 63
12 .02 .55 42 25 83 45 61 47 34 57 92 58
13 .20 52 32 81 56 54 41 30 54 82 58
14 43 31 83 47 69 41 34 51 75 48
15 60 34 84 56 75 46 87 54 77 46
16 .02 .03 54 19 85 60 80 55 89 57 82 50
17 .06 38 23 64 57 75 54 85 61 87 67
18 10 .17 .04 .58 49 29 74 59 84 54 87 55 98 69
19 .56 60 36 67 43 89 69 89 54 78 51
20 .01 .22 55 31 71 42 87 59 92 58 64 54
21 T .15 1.12 70 38 79 57 72 49 93 59 76 51
22 .11 .76 75 48 67 49 76 58 89 58 81 59
23 .64 .48 65 48 74 51 76 53 88 67 85 63
24 .33 .37 72 43 66 46 78 59 88 69 83 62
25 .26 .23 65 42 62 41 73 60 95 69 74 64
26 .05 56 35 62 42 74 52 92 57 80 47
27 T .04 .10 54 36 74 45 76 54 71 56 77 57
28 .04 .07 .161.29 58 31 68 45 82 61 76 56 72 54
29 T .13 .01 51 32 60 45 85 61 84 58 69 46
30 .06 1.04 50 25 61 49 87 60 84 56 69 52
31 .10 68 47 92 67 70 53

VIII



CLIMATIC DATA - FARGO 1989

Precipitation April May June July August

Date _April May June July Aug. Max. Min. Max. Min., Max. Min. Max. Min. Max. Min.
1 .12 T 42 32 56 34 74 45 g1 67 g7 71
2 .38 48 31 69 40 71 46 96 68 96 71
3 .09 T 39 35 70 38 74 39 92 59 100 76
4 T .01 43 30 67 34 70 38 97 62 94 64
5 T T 46 29 39 27 73 52 103 74 74 56
6 43 27 58 25 83 49 84 63 76 43
7 11 T T 45 24 75 38 72 48 86 53 82 49
8 T T T T 29 17 63 45 65 45 92 66 87 52
9 .01 31 17 78 44 72 39 93 72 ] 54
10 .02 T 44 18 80 45 79 44 85 63 92 63
11 T T .03 1.47 38 24 80 56 76 58 83 65 30 62
12 .10 17 44 22 80 56 64 45 89 64 89 64
13 T T .02 59 34 79 45 56 45 82 58 85 61
14 T T 51 29 80 55 70 47 83 55 74 55
15 T .02 64 31 83 50 77 45 87 52 78 48
16 .18 56 23 86 58 79 51 90 59 81 57
17 91 .04 .23 39 14 69 61 78 59 84 62 87 61
18 T .04 .19 .44 54 30 73 59 85 51 88 63 89 65
19 .01 T T .20 64 34 71 46 93 60 89 58 81 59
20 T T 67 40 74 42 92 71 92 57 70 51
21 .43 .43 .23 73 30 82 44 71 55 92 62 78 55
22 T .17 72 54 74 50 77 51 89 66 84 56
23 T 70 49 76 51 81 58 88 64 86 66
24 .69 .12 77 49 69 47 80 53 90 67 82 66
25 .05 .02 .75 T 68 44 65 43 77 59 96 69 74 64
26 .02 T .02 77 56 45 62 43 77 55 36 71 79 58
27 .01 .22 54 39 76 40 80 49 77 60 76 52
28 T .04 .16 .31 56 42 73 54 86 57 82 58 77 59
29 .02 .23 .01 52 34 61 48 89 65 87 62 72 53
30 .03 .07 .32 48 33 56 48 85 59 85 63 70 54
31 T 1.92 68 49 91 61 73 59
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CLIMATIC DATA - LANGDON 1939

Precipitation April May June July Auqust

Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 T .02 35 9 47 31 69 44 81 62 90 65
2 i T 41 23 60 28 76 47 90 64 100 72
3 .18 47 23 68 38 66 36 78 53 95 65
4 39 23 64 35 75 36 81 57 98 54
5 .19 .01 T 44 24 65 21 69 51 96 69 84 56
6 36 22 36 17 71 49 87 85 68 42
7 .01 .37 37 25 58 25 84 47 77 52 74 45
8 .08 .12 .03 32 7 77 46 50 36 85 59 70 48
9 .01 .82 24 9 67 44 62 39 89 62 83 55
10 27 10 76 46 71 47 80 57 89 59
11 T .02 T 36 20 79 52 77 49 80 56 87 57
12 .42 35 20 78 52 66 53 80 59 89 60
13 .46 40 24 79 46 55 44 79 52 93 62
14 .14 T 47 30 79 49 67 39 78 54 72 51
15 44 30 81 50 67 39 81 56 69 44
16 62 32 85 53 74 51 84 57 78 49
17 T 47 15 84 56 77 54 86 55 82 57
18 73 .01 38 19 68 52 65 47 86 55 88 62
19 .88 49 30 77 57 81 54 86 57 79 56
20 .02 59 30 60 39 87 64 87 58 72 46
21 T T 56 32 66 40 84 53 93 60 69 45
22 T T 65 34 79 45 75 49 92 61 69 49
23 T .03 68 40 69 48 74 53 91 60 82 56
24 .17 68 47 72 51 72 50 g0 65 88 63
25 37 .02 T 51 31 59 41 76 55 &8 65 87 61
26 .16 .10 A1 55 35 57 35 74 52 98 58 78 55
27 51 29 60 38 65 44 &6 53 73 45
28 .34 T .01 51 28 75 44 72 51 73 53 74 52
29 1.07 .04 55 28 55 38 81 56 67 56 73 51
30 .03 T .06 .12 47 29 57 38 81 56 67 56 73 51
31 .02 63 44 86 57 64 49



CLIMATIC DATA - MINOT 1989

Precipitation April May June July August

Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 .19 54 27 50 32 64 46 87 64 99 69
2 .01 50 32 60 36 75 52 92 59 99 72
3 .06 55 32 68 41 65 40 85 54 99 65
4 .02 45 27 63 38 73 42 85 59 91 59
5 .03 .01 .18 52 28 68 30 76 56 98 70 80 55
6 T T 52 31 45 21 76 58 94 61 67 40
7 .07 .35 45 33 69 88 50 78 57 71 47
8 A3 01 .o T 36 20 83 48 54 36 83 62 81 52
9 .07 T 35 9 64 45 67 44 97 65 87 55
10 32 10 77 48 74 53 83 57 ] 60
11 T .21 T 40 28 77 59 81 58 71 58 92 63
12 T .29 T T 44 27 80 56 79 52 83 59 88 63
13 .27 T 56 32 78 45 59 45 83 58 89 57
14 .10 .04 T 54 33 81 50 60 38 78 61 72 54
15 51 33 80 52 70 49 82 59 66 42
16 75 37 84 55 75 56 83 55 79 46
17 .48 .21 .57 47 15 74 55 86 59 85 58 88 55
18 .05 1.45 .42 41 20 75 48 74 51 68 56 90 63
19 T T 56 30 81 50 82 52 83 57 83 55
20 T 67 35 66 46 91 64 86 62 77 51
21 65 35 69 47 80 56 a1 65 69 52
22 12 78 36 79 50 67 46 89 85 73 56
23 83 43 73 47 73 50. 91 70 88 57
24 .39 .36 .06 T 73 42 80 53 76 49 85 69 95 67
25 .04 .02 .05 50 35 61 39 73 53 87 67 95 64
26 .38 .19 .01 59 40 51 40 75 46 94 60 82 52
27 .01 50 32 64 43 72 42 83 56 73 47
28 T .01 .74 51 31 80 47 83 55 77 56 62 49
29 T .30 .83 .11 56 30 65 38 89 59 77 57 69 45
30 .02 .06 T T 44 29 53 39 80 60 82 55 71 49
31 : 56 40 86 62 72 51
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CLIMATIC DATA - RENVILLE 1989

Precipitation April May June July August
Date April May June July Aug. Max. Min. Max. Min. _Max. Min. Max. Min. _Max. Min.
1 54 34 78 47 30 65 86 71
2 .10 .01 62 31 82 51 91 67 85 64
3 .01 70 38 77 46 93 70 86 71
4 .36 61 46 77 47 96 68 90 66
5 .08 42 32 83 53 96 72 78 59
6 57 29 91 64 92 74 68 60
7 73 27 85 58 87 62 75 44
8 .08 .01 69 45 56 51 94 65 82 47
9 74 36 72 41 101 69 86 52
10 80 40 80 43 92 64 84 50
79 79 51 81 57 84 66 84 62
12 .05 82 42 74 53 85 66 85 61
13 .05 .04 78 41 61 43 82 61 89 58
14 .04 .01 79 50 66 47 78 56 75 56
15 82 49 74 37 81 58 78 50
16 86 53 82 44 86 54 81 47
17 .26 .01 .80 85 61 88 57 79 54 84 52
18 .33 .01 1.61 59 35 64 60 85 63 72 61 84 55
19 .04 .28 73 28 78 54 94 55 80 55 78 60
20 .01 .36 76 40 78 43 98 75 84 57 79 53
21 .15 .13 77 41 84 43 88 64 84 60 85 56
22 .26 .11 .01 65 51 84 56 73 55 82 55 83 60
23 73 49 84 58 82 55 82 60 81 60
24 .05 .21 74 50 79 57 81 52 83 63 76 60
25 .04 .01 75 52 76 46 82 63 88 66 69 57
26 .24 .82 .03 62 51 62 45 77 61 80 66 78 63
27 .05 64 49 78 38 83 62 86 68 77 61
28 .67 48 41 82 58 90 64 86 56 79 60
29 .06 .04 1.95 45 37 64 50 80 70 85 66 74 51
30 .03 .05 .07 .07 50 31 63 48 91 71 80 65 71 54
31 71 54 65 65 76 64
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CLIMATIC DATA - WILLISTON 1989

Precipitation April May June July August
Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 T 56 33 58 29 73 44 93 68 103 72
2 .02 .08 T 65 30 66 31 70 49 92 56 102 75
3 .03 T 50 34 65 41 72 43 90 53 98 60
4 T .02 .04 52 32 56 40 75 47 104 61 88 62
5 .02 49 27 57 30 82 45 104 68 76 53
6 .20 .03 .03 47 34 74 28 89 55 94 59 77 47
7 .37 .03 48 32 77 52 88 50 91 59 83 47
8 11 35 23 70 42 71 38 107 61 88 52
9 36 19 75 44 80 45 104 62 94 56
10 ' .10 46 25 76 51 80 56 78 60 96 68
11 .69 .07 50 27 86 53 83 57 86 60 95 61
12 .03 .13 62 29 85 51 64 52 90 59 92 60
13 62 39 72 48 68 44 90 60 86 58
14 55 33 70 43 72 41 82 60 77 50
15 73 34 80 53 81 47 84 52 85 49
16 T .02 63 31 79 48 84 56 84 54 91 61
17 .04 .40 .25 42 15 75 52 85 58 85 60 93 63
18 61 27 85 43 83 48 83 58 94 66
19 .01 70 34 85 40 94 49 91 58 79 52
20 .02 71 45 68 43 94 53 96 63 80 48
21 .08 .04 83 46 75 41 71 51 98 65 82 61
22 87 51 76 52 76 45 97 67 89 55
23 .05 .12 85 46 85 46 73 48 96 68 101 61
24 .59 .56 T .10 64 42 81 47 73 46 94 72 101 65
25 .32 .02 58 41 63 39 79 46 93 65 85 59
26 .20 .28 .08 56 44 62 39 76 44 93 56 78 49
27 .12 .03 T 46 33 76 45 30 48 93 60 74 47
28 .02 .40 57 31 71 46 30 64 88 61 64 54
29 T .22 58 30 64 39 91 55 90 60 76 42
30 .06 50 30 51 41 94 60 93 57 80 55
31 .25 68 42 104 68 79 50
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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 to 100 with 0 = no effect and 100 = complete kill.

A11 preplant incorporated or preemergence treatments were applied in 17
gpa water at 35 psi through 8002 nozzle tips and all postemergence treatments
were applied in 8.5 gpa water at 35 psi through 8001 nozzle tips except where
stated otherwise.

A11 treatments were applied with a bicycle wheel-type plot sprayer unless
otherwise stated. Preplant incorporation was by field cultivator + harrow or
as stated in table and preemergence incorporation was by harrowing twice.

Treatments with a + indicate tank mixtures, with an & indicate
formulation mixtures and with a / indicate a separate application.

Species
Abww = Absinth wormwood Nabe = Navy beans
Barl (Bar) = Barley Nfcf = Nightflowering catchfly
Bd1f = Broadleaf Pest = Perennial sowthistle
Bygr = Barnyardgrass Pesw = Pennsylvania smartweed
Cath = Canada thistle Powe = Pondweed
Cocb = Common cocklebur Prle = Prickly lettuce
Colq = Common lambsquarters Prpw = Prostrate pigweed
Copu = Common purslane Qugr = Quackgrass
Cosf = Volunteer sunflower Rrpw = Redroot pigweed
Dobr = Downy brome Ruth = Russian thistle
Fach = False chamomile Soyb (Sobe) = Soybean
Fibw = Field bindweed Spkw = Spotted knapweed
Fipc = Field pennycress Sugb =(Sgbt) = Sugarbeet
Flwe (F1ix) = Flixweed Sunfl (Sufl, Cosf) = Sunflower
Foba - Foxtail barley Tamu = Tansy mustard
Fxt1 = Foxtail species Taoa = Tame oats
Grft = Green foxtail Tumu = Tumble mustard
Gfpw = Greenflower pepperweed Tymu = Tame yellow mustard
Howe = Horseweed Vowh = Volunteer wheat
KOCZ = Kochia Wesa = Western salsify
Latu = Ladysthumb Wht = Wheat
Lent = Lentils Wibw = Wild buckwheat
Lesp = Leafy spurge Wimu = Wild mustard
Mael = Marshelder Wioa = Wild oats
Mesa = Meadow salsify Yeft = Yellow foxtail
Mil (Ftmi) = Foxtail millet
Methods
PPI = Preplant incorporated PRE, PE = Preemergence
PEI = Preemergence incorporated P, PO, POST = Postemergence
Miscellaneous
DF = Dry flowable dea = diethanolamine
F = Fall MS = modified seed oil
FL = F = Flowable PO, OC = Petroleum oil
S = Spring concentrate (17% emulsifier)
L = Liquid SPK = Spike stage
G = Granules or gallon/A SURF = S = Surfactant
Inc = I = Incorporation Tswt = TW = Test weight
%ir = inju = Percent injury rating WP = Wettable powder
%sr = %std, strd = Percent stand reduction WK = Surfactant by DuPont
HT = Plant height X-77 = Surfactant by Ortho
alk = alkanolamine Y1d = Yield
dma = Dimethylamine K1V
bee = Butoxyethyl ester



LIST OF HERBICIDES TESTED IN 1989

Common Name

Abbre-

or Code Name viation? Company Formulation ﬁgﬁge
AC 222,293 AC 293 American Cyanamid 2.5 1b/gal Assert
Imazamethabenz Immb
AC 310, 448 AC 310448 American Cyanamid 3 1b/gal None
Acetochlor Acet Monsanto 7.5 1b/gal Harness
Acifluorfen Acif BASF 2 1b/gal E,S Blazer
Rhone Poulenc 2 1b/gal § Tackle

Alachlor Alac Monsanto 4 1b/gal E Lasso

4 1b/gal MT, 15% G
Amitrole Amit Rhone-Poulenc 2 1b/gal S Amitrole T
Atrazine Atra Various 80% WP, 90% DF, Numerous

4 1b/gal F
BAS-51400H BAS514 BASF 50% Facet
Bentazon Bent BASF 4 1b/gal S Basagran
Bromoxynil Brox Rhone-Poulenc 2 1b/gal E Buctril
Butylate + Safener Buty ICI 6.7 1b/gal L 10% G Sutan+
CGA-131036 CGA131 Ciba Geigy 75% WP Amber
CGA-136872 CGA136 Ciba Geigy 75% DF Beacon
CGA-144155 CGAl44 Ciba Geigy 3.3 1b/gal F None
Chloramben Clam Rhone-Poulenc 75% SP Amiben
Chlorsulfuron Clsu DuPont 75% DF Glean
Clethodim Clet Valent 2 1b/gal Select
Clomazone Clom FMC 4 1b/gal Command
Clopyralid Clpy Dow 3 1b/gal S Stinger
Clopyralid+2,4-D  Clpy&2,4-D Dow 0.38 + 2 1b/gal S Curtail
Cyanazine Cyan DuPont 80% WP, 90% DF Bladex

4 1b/gal F
Cycloate Cycl ICI 6 1b/gal E Ro-Neet
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Common Name Abbre- Trade
or Code Name viation Company Formulation Name
Desmedipham Desm Nor-Am 1.3 1b/gal E Betanex
Desmedipham +

Phenmedipham Des & Phen Nor-Am 0.65+40.65 1b/gal E Betamix
Dicamba Dica Sandoz 4 1b/gal S Banvel
Dichlorprop Rhone-Poulenc 4 1b/gal EC Weedone 2,4-DP
Diclofop Difp Hoechst-Roussel 3 1b/gal E Hoelon
Diethatyl Diet Nor-Am 4 1b/gal E Antor
Difenzoquat Dife American Cyanamid 2 1b/gal S Avenge
Diquat Diqu Valent 2 1b/gal S Diquat
DPX-79376 DPX79376 DuPont 0.8 1b/gal None
DPX-79406 (DPX-
£E9636, DPX-V9360) DPX-79406 DuPont 25% WP None
DPX-A7881 DPX-A7 DuPont 75% DF Muster
DPX-E9636 DPX-E9 DuPont 25% DF None
DPX-L5300 DPX-L5 DuPont 75% DF Express
DPX-M6316 DPX-M6 DuPont 75% DF Harmony
DPX-M6316-60 DPX-M6-60 DuPont 25% Pinnacle
DPX-R9674 (DPX- DPX-R9 DuPont 75% DF Harmony Extra
L5300 + DPX-M6316)
DPX-Y6202(-44) Qufp DuPont 0.75 1b/gal EC Assure
(Quizalofop)
DPX-V9360 DPX-V9 DuPont 75% DF Accent
Endbtha]] Endo Pennwalt 3 1b/gal S Herbicide 273
EPTC EPTC ICI 7 1b/gal E Eptam
Ethalfluralin Etha Elanco 3 1b/gal E Sonalan
Ethofumesate Etho Nor-Am 4 1b/gal F Nortron

1.5 1b/gal E

Fenoxaprop Fenx Hoechst-Roussel 1.5 1b/gal E Whip option
Fluazifop-P Fifp-P ICI 1 1b/gal E Fusilade 2000
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Common Name

Abbre- Trade
or Code Name viation® Company Formulation Name
Fluroxypyr Flox Dow 1.7 1b/gal Starane
Fomesafen Fome ICI 2 1b/gal Reflex
Fosamine Fosa DuPont 4 1b/gal S Krenite
Glyphosate Glyt Monsanto 3 1b/gal S Roundup
Haloxyfop Halx Dow 2 1b/gal Verdict
HOE-7113 Hoechst-Roussel 0.5 1b/gal Puma
HOE-7125 (fenoxaprop+MCPA Hoechst-Roussel 0.75 1b/gal Tiller
+ 2,4-D)
ICIA-5676 ICIA5676 ICI 6.4 1b/gal None
Imazaquin Imgn American Cyanamid 1.5 1b/gal Scepter
Imazethapyr Imep American Cyanamid 2.5 1b/gal Pursuit
KIH-2665 KIH2665 Elanco 50% DF
Lactofen Lact PPG 2 1b/gal S Cobra
MCPA MCPA Rhone-Poulenc 4 1b/gal E, S Several
Metolachlor Meto Ciba-Geigy 8 1b/gal E Dual
Metribuzin Metr Mobay 4 1b/gal F, 75% DF Sencor
DuPont 4 1b/gal F, 75% DF Lexone
Metsulfuron Mets DuPont 60% DF Ally/Escort
Oryzalin Oryz Elanco 4 1b/gal F Surflan
Paraquat Para ICI 1.5 1b/gal S Gramoxone Super
2 1b/gal S Cyclone
Pendimethalin Pend American Cyanamid 4 1b/gal E Prowl
Picloram Picl Dow 2 1b/gal S Tordon 22K
Propachlor Prcl Monsanto 4 1b/gal F Ramrod
Propanil + MCPA Prn1 + MCPA Rohm & Haas 3.0+1.41b E Stampede CM
Pyrazon Pyra BASF 4.2 1b/gal F Pyramin
Pyridate Pyri Gilmore 3.75 1b/gal E Tough
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Common Name Abbre- ‘ Trade
or_Code Name viation® Company Formulation Name
R-25788, Dcmd ICI 6 1b/gal E None
Dichlormid

Sethoxydim Seth, Sth BASF 1.5 1b/gal E Poast
Sulfometuron Sume DuPont 75% DF Oust
Triallate Tria Monsanto 4 1b/gal E, 10% G  Far-go
Triclopyr Trcp Dow 4 1b/gal Garlon
Tridiphane Trid Dow 4 1b/gal E Tandem
Trifluralin Trif Elanco 4 1b/gal E Treflan
2,4-D 2,4-D Various Various E, § Numerous
2,4-DB 2,4-DB Various 2 1b/gal Numerous
V-23121 None Valent 0.83 1b/gal E None
V-23031 None Valent 0.83 1b/gal E None

dnbbreviations in the tables may consist of only the first one, two, or three

listed letters when space was limited.
varies with available space, but usually was the first letters and numbers.
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SOIL TEST RESULTS AT VARIOUS WEED EXPERIMENT LOCATIONS

Soil Organic 1b/A
Texture matter pH N P K

Amenia, ND (New form.) Silt Toam 2.8 7.8 208 81 698
Amenia, ND (Cover crop) Silt Toam 2.8 7.6 211 86 983
Amenia, ND (Spring barley) Silt loam 3.4 7.6 225 87 540
Amenia, ND (Soil applied) Silt loam 3.4 7.6 225 87 540
Amenia, ND (Fall & spring) Silt loam 2.4 7.6 210 92 1135
Amenia, ND (Wibw cntl) Silt loam 2.8 7.8 208 81 698
Amenia, ND (Drift) Silt Toam 3.0 7.8 157 81 695
Carrington, ND Loam 3.6 7.2 Fertilized by test
Casselton, ND Silty clay 5.0 7.9 Applied 80 1b N
Chaffee, ND Fine sandy loam 6.7 7.4 20 36 950
Crookston, MN Silt loam 2.8 7.9 105 22 260
Dickinson (East) Sandy loam 4.3 6.3 10 31 1200
Dickinson Ranch HQ Clay loam 4.4 6.0 5 14 630
Fargo, ND (Sect. 22) Silty clay 6.0 7:5 190 26 1095
Fargo (sugarbeets) Silty clay 4.6 7.1 118 59 920
Hillsboro, ND Silty clay 4.5 7.3 104 42 725
Hunter, ND Sand 7.4 6.8 14
Langdon, ND Clay loam 4.6 7.8 Fertilized by test
Minot, ND Loam 2.7 7.0 Fertilized by test
Mooreton, ND Silty Toam 3.5 6.8 77 38 775
New England, ND Clay Toam 5.8 6.7
Renville, MN - 7.0 7.5 89 20 215
St. Thomas, ND Silt loam 4.1 7.9 78 58 770
Valley City, ND Stony loam 9.4 6.7 5 5 1415

(Sec 22) Silty clay 32 7.5 137 25 850
West Fargo, ND Silty clay 3.6 7.2 8 42 1460
Williston, ND Loam 2.3 6.8 Fertilized by test
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Fall and spring soil applied herbicides, Amenia, 1988-1989. Fall treatments
were applied 2:00 pm October 17, 1988 when the air temperature was 50F, soil
temp. at six inches was 54F, relative humidity was 62%, wind was north at 10-
15 mph, and soil moisture was good. Spring treatments were applied 1:00 pm
April 28, 1989 when the air temperature was 57F, soil temp. at six inches was
52F, relative humidity was 27%, wind was northeast at 20-25 mph, and the soil
moisture was fair. All treatments were applied in 17 gpa water at 40 psi
through 8002 nozzles to the center four rows of six row plots. Treatments
containing EPTC or cycloate were incorporated with a rototiller set four
inches deep. A1l other PPI treatments were incorporated with a rototiller set
two inches deep. ‘Maribo 403’ sugarbeet was seeded 1.25 inches deep in 22
inch rows April 28. Lorsban 15G was applied at 12 1b/A of product using a

modified in-furrow system at planting. Sugarbeet injury and green and yellow
foxtail control were evaluated July 2. :

Sugarbeet Gr & Ye

Treatment Rate injury Foxtail

(1b/A) (%) (%)
Metolachlor (PPI) Fall 2 0 71
Metolachlor (PPI) Fall 3 8 76
Metolachlor (PPI) Fall 4 11 92
Metolachlor (Pre) Fall 2 3 69
Metolachlor (Pre) Fall 3 3 81
Metolachlor (Pre) Fall 4 3 93
EPTC+Cycloate (PPI) Fall 2+2 5 82
Ethofumesate (PPI) Fall 3.75 6 75
Diethatyl (PPI) Fall 6 8 71
Cycloate+Triallate (PPI) Fall 4+1.5 0 76
Metolachlor (PPI) Spring 2 5 85
Metolachlor (PPI) Spring 3 8 88
EPTC+Cycloate (PPI) Spring 1.5+2 11 96
Ethofumesate (PPI) Spring 3.75 1 60
Diethatyl (PPI) Spring 6 4 87
Cycloate+Triallate (PPI) Spring 4+1.5 4 92
HIGH MEAN 11 96
LOW MEAN 0 60
EXP MEAN 5 81
C.V. % 107 11
LSD 5% NS 13
LSD 1% NS 17
# OF REPS 4 4

Summary

None of the treatments caused significant sugarbeet injury. Preemergence
fall-applied metolachlor gave foxtail control similar to incorporated fall-
applied metolachlor. Spring-applied metolachlor at 2 1b/A gave better foxtail
control than fall-applied metolachlor at 2 1b/A. Fall-applied ethofumesate at
3.75 1b/A gave better foxtail control than spring-applied ethofumesate at 3.75

1b/A. Fall-applied diethatyl at 6 1b/A gave less foxtail control than spring-
applied diethatyl at 6 1b/A.



Soil applied herbicides, Amenia, 1989. Preplant incorporated herbicides were
applied and rototiller incorporated 10:00 am April 28 when the air temperature
was 57F, soil temperature at six inches was 54F, relative humidity was 27%,
wind was northeast at 20-25 mph, and soil moisture was fair. The rototiller
was set four inches deep for treatments containing EPTC or cycloate and two
inches deep for all other PPI treatments. ‘Van der Have Puressa 11’ sugarbeet
was seeded 1.25 inches deep in 22 inch rows April 28. Lorsban 15G was applied
at 12 1b/A of product using a modified in-furrow system at planting. Preemer-
gence treatments were applied April 2€ following seeding. All herbicides were
applied in 17 gpa water at 40 psi thrcugh 8002 nozzles to the center four rows
of six row plots. Sugarbeet injury and common lambsquarters control were
evaluated May 23. Common lambsquarters control was evaluated again July 2.

----- May 23 ----- July 2

Colq Sgbt Colg

Treatment Rate control injury control

(1b/A) ceeee-ee----- (%) -z --
EPTC 2 75 15 83
EPTC+Cycloate 1.541.5 84 11 83
EPTC+Cycloate 142 93 9 86
EPTC+Cycloate 1+2.5 89 11 90
EPTC+Cycloate 242 95 21 92
EPTC+Cycloate 1.542.5 91 11 94
Cycloate 4 92 5 90
Diethatyl \ 5 33 10 20
Diethatyl (pre) 5 4 0 0
Ethofumesate %5 69 3 93
Ethofumesate (pre) 3.5 0 0 83
EPTC+Cycloate+Diethatyl 1+2+4 94 23 93
EPTC+Cycloate/Diethatyl (pre) 1+2/4 93 20 86
EPTC+Cycloate/Ethofume (pre) 1+2/3.5 96 16 98
Cycloate+Diethatyl 3+3 91 19 91
HIGH MEAN 96 23 98
LOW MEAN 0 0 0
EXP MEAN 73 12 75
C.V. % 10 45 12
LSD 5% 10 7 13
LSD 1% 13 10 17
# OF REPS 4 4 4

Summary

Common lambsquarters control from ethofumesate improved between May 23 and
July 2. A1l other treatments gave similar control on the two evaluation dates
so the July 2 evaluation will be discussed. Preplant incorporated EPTC +
cycloate followed by preemergence ethofumesate gave 98% control of common
lambsquarters. Only EPTC at 2 1b/A, EPTC + cycloate at 1.5+1.5 1b/A,
diethatyl at 5 1b/A (pre or PPI), and preemergence ethofumesate gave
significantly Tess control than the best treatment. The greatest sugarbeet
injury was 23% from preplant incorporated EPTC + cycloate + diethatyl. Other
treatments which gave a similar level of injury were EPTC + cycloate at 242
1b/A, preplant incorporated EPT(. + cycloate followed by preemergence
diethatyl, and cycloate + diethatyl.
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Soil applied herbicides, Renville, 1989, Preplant incorporated herbicides
were applied 3:30 pm May 12 when the air temperature was 80F, soil temp. at
six inches was 66F, relative humidity was 247, wind was east at 15 mph, and
soil moisture was poor. The first five treatments were incorporated with a
rototiller set four inches deep. The remainder of the PPI' treatments were
incorporated with 2 passes of a tandem disk set four inches deep. 'KW 1745
sugarbeet was seeded 1.25 inches deeping 22 dnch™ “rows May 12, Preemergence
treatments were applied May 12 after planting. All treatments were applied in
17 gpa water at 40 psi through 8002 nozzles to the center four rows of six row
plots. Sugarbeet injury and green foxtail control were evaluated July 6. No
sugarbeet injury was visible July 6.

Green

Foxtail

Treatment Rate control
(1b/A) (%)
BIRANE 2 34
EPTC+Cycloate 1.5+1.5 48
EPTC+Cycloate 1+2 54
EPTC+Cycloate 42, 5 61
EPTC+Cycloate 2+2 53
EPTC+Cycloate Lo520 5 66
Cycloate 4 75
Diethatyl 5 63
Diethatyl (pre) 5 33
Ethofumesate 35 69
Ethofumesate (pre) 3.5 36
EPTC+Cycloate+Diethatyl 1+2+4 78
EPTC+Cycloate/Diethatyl (pre) 1+2/4 70
EPTC+Cycloate/Ethofumesate (pre) 1+2/3.5 71
CycloatetDiethatyl 343 74
HIGH MEAN 78
LOW MEAN 33
EXP MEAN 59
€ Ve Ly
LS54 14
LSD 1% e
# OF REPS 4

Summary

Green foxtail control generally was fair to poor with all treatments.



Postemeraence herbicides applied over soil applied herbicides, Hillsboro, 1989. Soil applied
herbicide treatments were applied in 22 foot strips across the postemergence plots. A strip was
treated with diethatyl at 5 1b/A, another with EPTC+Cycloate at 1.5+¢2 1b/A, and a third strip
had no soil applied herbicide. Soil applied treatments were applied in 8.5 gpa water at 40 psi
through 8001 nozzles and incorporated twice with a tandem disk and harrow 2:30 pm May 4 when the
wind was west at 10 mph, soil temperature at six inches was 47F, and the soil moisture was good.
'Beta 6264’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 5. The first
postemergence herbicide application was 4:0C pm June 2 when the air temperature was 71F, soil
temp. at six inches was 68F, relative humicity was 21%, wind was north at 20 mph, soil moisture
was good, sugarbeets were in the cotylecon to 4 leaf stage, prostrate pigweed was in the
cotyledon to 2 leaf stage, and green and yellow foxtail was emerging to 3 inches tall. The
second postemergence application was 1:30 pni June 8 when the air temperature was 65F, soil temp.
at six inches was 62F, relative humidity wis 48%, wind was north at 18 mph, soil moisture was
good, sugarbeets were in the 2 to 6 leaf slage, prostrate pigweed was in the cotyledon stage to
1.5 inches in diameter, and green and yellow foxtail was 0.5 to 4 inches tall. The third
postemergence application was 3:00 pm June 19 when the air temperature was 90F, soil temp. at
six inches was 80F, relative humidity was 3i%, wind was south at 10 to 12 mph, soil moisture was
fair, sugarbeets were in the 6-10 leaf stige, prostrate pigweed was in the 4 leaf stage to 8
inches in diameter, and green and yellow foxtail was 1.5 to 6 inches tall. All postemergence
treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center four rows
of six row plots. Sugarbeet injury, prosirate pigweed, and green and yellow foxtail control
were evaluated in the untreated, EPTC + cycloate, and diethatyl strips July 3.

Untreated EPTC+Cycloate Diethatyl
Sgbt Prpw Fxtl Sgbt Prpw Fxtl Sgbt Prpw Fxtl

Treatment Rate inj cntl cntl inj cntl cntl inj cntl cntl
(1b/A)  -=---- mmemececeencn~ (B ==
~No Postemergence Application 0 0 0 0 16 53 88 8 65
Des/Des/Seth+Dash : 0.16/0.25/0.2+0.25G 0 74 99 23 -93'" 99" 'lof ' 93
Des/Des/Seth+Dash 0.25/0.33/0.2+0.25G 9 B84 99 26 97 99 15 96 99
Des/Des/Des+Seth+Dash 0.16/0.25/0.33+0.2+0.25G 8 84 99 21 97 99 9 98 99
Des/Des/Des+Seth+Dash 0.25/0.33/0.5+0. 2+0.25G 9 87 1991 ‘26 98" 99 ' '18F 99 99
Des+Clpy/Des/Seth+Sun-It .25+.09/.33/.2+.25G 5 8 99 24 95 99 9 97 99
Des+Clpy/Des/Seth+Sun-It .25+.19/.33/.2+.256G 0 80 ‘99, 25 95 99 11} 97 99
De+Clpy/De+Clpy/Seth+SunIt .25+.09/.33+.09/.2+.25G 3 83 99 24 97 99 9F 981 199
Des/Des+C1py/Seth+Sun-It .25/.33+.09/.2+.25G 5 84 99 23 97 99 9 96 99
Des/Des+Clpy/Seth+Sun-It .25/.33+.19/.2+.25G 0 81 99 18 95 99 8 97 99
Des/Des/Clpy+Seth+Dash 0.25/0.33/0.09+0.2+0.25G 8 81 99 20 95 99 100 96 99
Des/Des/Clpy+Seth+Dash 0.25/0.33/0.19+0.2+0.25G 5 79 99 24 96 99 100 95 99
De+Endo/De+Endo/Seth+Dash .25+.25/.33+.25/.2+.25G 0 84 99 19 95 99 g9 97 99
--/Clopyralid+Endothall/-- --/0.0940.75/-- 0 3 64 "l 560 MGk 8h 68 = 8l
--/Clopyralid+Endothall/-- --/0.1940.75/-- 0 5 63 16 60" 9] 81 68 = 181
--/Clopyralid+Endothall/-- --/0.1940.5/-- 0 5 58 16 58 90 g 72 79
--/Seth+Dash/Pyrazon+BAS-09002S --/.2+.25G/2+.25G 5 350 99 20 69| 199 GRE7/5 99
--/Seth+Dash/Pyrazon+0C --/0.2+0.25G/2+0.25G 1 20 99 16 68 99 8 75 99
--/Seth+Dash/Pyrazon+Dash --/0.2+0.25G/2+0.25G 0 20 99 16 64 99 8 74 99
--/Seth+Dash/Pyrazon+Sun-It  --/0.2+0.25G/2+0.25G 0 28 99 18 64 99 8 76 99
--/Sethoxydim+Dash/Pyrazon --/0.2+0.25G/2 0 0 99 16 60 99 8 70 99
De+FB/De+FB/Seth+Dash.16+.0625G/.25+.0625G/ .2+.25G 0 79 99 18 97 99 8 96 99
C.V. % 155 15 4 23 7 2 4] 5 2
LSD 5% 6 11 5 6 8 2 5 6 3
LSD 1% 7 15 7 g 10 3 NS 8 4
# OF REPS 4 4 4 4 4 4 4 4 4

* Dash = BASF surfactant; sSun-It = Agsco sunflower methyl ester; BAS-09002S = BASF surfactant;
0C = BASF o0il concentrate (Booster Plus t); FB = ‘Foam Buster’ antifoaming agent
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Postemergence herbicides applied over soil applied herbicides, Mooreton, 1989. Soil applied
herbicide treatments were applied in 22 foot strips across the postemergence plots. A strip was
treated with diethatyl at 5 1b/A, another with EPTC+Cycloate at 1.5+2 1b/A, and a third strip
had no soil applied herbicide. Soil applied treatments were applied in 8.5 gpa water at 40 psi
through 8001 nozzles and incorporated twice with a tandem disk and harrow 4:45 pm May 15 when
the air temperature was 85F, soil temperature at six inches was 63F, relative humidity was 31%,
wind was south at 10 mph, and the soil moisture was poor. ‘KW 1745' sugarbeet was seeded 1.25
inches deep in 22 inch rows May 15. The first postemergence herbicide application was 2:00 pm
June 6 when the air temperature was 85F, soil temp. at six inches was 72F, relative humidity was
31%, wind was south at 17 mph, soil moisture was good, sugarbeets were in the cotyledon to 2
leaf stage, redroot pigweed were in the cotyledon to 4 leaf stage, and green and yellow foxtail
was 0.5 to 1 inches tall. The second postemergence application was 12:15 pm June 16 when the
air temperature was 77F, soil temp. at six inches was 66F, relative humidity was 36%, wind was
southeast at 20 mph, soil moisture was good, sugarbeets were in the 4 leaf stage, redroot pig-
weed were in the 2 leaf stage to 2 inches tall, and green and yellow foxtail was 1 to 3 inches
tall. The third postemergence application was 9:30 am June 23 when the air temperature was 74F,
soil temp. at six inches was 68F, relative humidity was 58%, wind was west at 0 to 5 mph, soil
moisture was good, sugarbeets were in the 6 to 8 leaf stage, redroot pigweed were in the 4 leaf
stage to 5 inches tall, and green and yellow foxtail was in the 2 leaf stage (1 inch tall) to
the 6 leaf stage (4 inches tall). A1l postemergence treatments were applied in 8.5 gpa water at
40 psi through 8001 nozzles to the center four rows of six row plots. Sugarbeet injury, redroot
pigweed, and green and yellow foxtail control were visually evaluated in the untreated, EPTC +
cycloate, and diethatyl strips June 28.

Untreated EPTC+Cycloate Diethatyl
Sgbt Rrpw Yeft Sgbt Rrpw Yeft Sgbt Rrpw Yeft

Treatment* Rate inj cntl cntl inj cntl cntl  inj cntl cnt]

G077 ST S e (%) ----ccmmmeee
No Postemergence Application 0 0 0 0 15 79 97 0 93 83
Des/Des/Seth+Dash 0.16/0.25/0.240.256 10 96 99 25 99 99 6 99 99
Des/Des/Seth+Dash 0.25/0.33/0.240.256 13 96 99 29 99 99 16 99 99
Des/Des/Des+Seth+Dash 0.16/0.25/0.33+0.2+0.256 11 98 99 31 99 99 16 99 g9
Des/Des/Des+Seth+Dash 0.25/0.33/0.5+0.2+0.256 19 99 99 39 99 99 25 99 g9
Des+Clpy/Des/Seth+Sun-1It .25+.09/.33/.2+.25G G799 11260990, 99 03 .99 g
Des+Clpy/Des/Seth+Sun-1It .25+.19/.33/.2+.25G 8 94 99 34 99 99 14 99 gg
De+Clpy/De+Clpy/Seth+SunIt -25+.09/.33+.09/.2+.256 8 98 99 29 99 99 14 99 g9
Des/Des+Clpy/Seth+Sun-1It .25/.33+.09/.2+.25¢ 15 97 99 38 99 99 14 99 99
Des/Des+Clpy/Seth+Sun-1It -25/.33+.19/.2+.256 10 97 99 30 99 99 10 99 99

Des/Des/Clpy+Seth+Dash 0.25/0.33/0.09+0.2+0.256 14 97 99 34 99 .99 18: .89 99
Des/Des/Clpy+Seth+Dash 0.25/0.33/0.19+0.2+0.256 14 95 99 30 991,99, . 14w .99 - 099
De+Endo/De+Endo/Seth+Dash -25+.25/.33+.25/.2+.256 14 95 99 3] 995.-.99. 15 89 99

--/Clopyralid+Endothall/-- --/0.09+0.75/-- 3 0 0 16 86 97 3 93 88
--/Clopyralid+Endothall/-- --/0.19+0.75/-- 3 0 0 14 81 99 3 94 85
--/Clopyralid+Endothall/-- --/0.19+0.5/-- 3 0 0 16 81 97 5 93 85
--/Seth+Dash/Pyrazon+BAS-09002S --/.2+.25G/2+.256 15 60 99 29 89 99 15 96 99
--/Seth+Dash/Pyrazon+0C --/0.2+0.25G/2+0.256¢ 10 58 99 23 88 99 10 96 99
--/Seth+Dash/Pyrazon+Dash --/0.240.25G/2+0.256 11 53 99 28 86 99 15 97 99
--/Seth+Dash/Pyrazon+Sun- It --/0.2+0.25G/2+0.256 10 58 99 28 88 99 11 96 99
--/Sethoxydim+Dash/Pyrazon --/0.2+0.25G/2 0 3 99 13 79 99 0 94 99
De+FB/De+FB/Seth+Dash.16+.06256/.25+.06256/.2+.ZSG 3 94 99 23 99 g9 3 99 99
GV % 64 15 o 27 4 1. 62 2 3
LSD 5% 8 14 0 10 5 1 9 3 4
LSD 1% 11 19 0" 13 7 1442 4 6
# OF REPS 4 4 4 4 4 4 4 4 4

* Dash = BASF surfactant; Sun-It = Agsco sunfTower methyl ester; BAS-09002S = BASF surfactant;
0C = BASF oil concentrate (Booster Plus E); FB = /Foam Buster’ antifoaming agent
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Postemergence herbicides applied over soil applied herbicides, St. Thomas, 1989. Soil applied
herbicide treatments were applied in 22 foot strips across the postemergence plots. A strip was
treated with diethatyl at 5 1b/A, another with EPTC+Cycloate at 1.5+2 1b/A, and a third strip
had no soil applied herbicide. Soil applied treatments were applied in 8.5 gpa water at 40 psi
through 800l nozzles and incorporated twice with a tandem disk and harrow 8:30 am May 9 when the
wind was easterly at 5-10 mph, soil temperature at six inches was 60F, and the soil moisture was
poor. 'Hilleshog Monoricca' sugarbeet was ceeded 1.25 inches deep in 22 inch rows May 9. Temik
at 1.5 1b a.i./A was applied using a modified in-furrow system at planting. The first post-
emergence herbicide application was 7:00 pm May 26 when the air temperature was 63F, soil temp.
at six inches was 64F, relative humidity wes 43%, wind was north at 8 mph, soil moisture was
good, sugarbeets were in the cotyledon to 2 leaf stage, redroot pigweed were in the cotyledon to
4 leaf stage, and green foxtail was 0.5 to 2 inches tall. The second postemergence application
was 12:15 pm June 2 when the air temperaturé was 61F, soil temp. at six inches was 64F, relative
humidity was 597%, wind was north at 15 mph, soil moisture was good, sugarbeets were in the 2 to
4 leaf stage, redroot pigweed were in the cotyledon stage to omne inch tall, and green foxtail
was emerging to 3 inches tall. The third postemergence application was 11:00 am June 15 when
the air temperature was 80F, soil temp. at six inches was 68F, relative humidity was 38%, wind
was south at 0 to 2 mph, soil moisture was ;zood, sugarbeets were in the 6-10 leaf stage, redroot
pigweed were 2 to 4 inches tall, and green foxtail was 2 to 6 inches tall. All postemergence
treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center four rows
of six row plots. Sugarbeet injury, redrodt pigweed and green foxtail control were visually
evaluated in the untreated, EPTC + cycloate, and diethatyl strips July 3.

Untreated EPTC+Cycloate Diethatyl
Sgbt Rrpw Grft Sgbt Rrpw Grft Sgbt Rrpw Grit

Treatment® Rate inseniclen I i jlen cntl inj cntl cntl
(1b/A) (%)

No Postemergence Application 0 0 0 0 13 56 83 0 55
Des/Des/Seth+Dash 0.16/0.25/0.2+0.25¢ 13 81 99 26 @8 9% L5 S5 S0
Des/Des/Seth+Dash 0. 25/0a89/04 2502456 | 184 ©a L g8l 981 b gl 25y g5 - 99
Des/Des/Des+Seth+Dash 0.16/0.25/0.3340.2+0.256¢ 14 93 99 35 9518 199 e 94 98
Des/Des/Des+Seth+Dash 0.25/0.33/0.5+0.2+0.256 18 96 98 350098 soemi29) e9s . 99
Des+Clpy/Des/Seth+Sun-1t .25+.09/.33,.2+.25G 9 93 99 23 97 99 18 93 99
Des+Clpy/Des/Seth+Sun-1t s o/ RN 2l5 I INLORES 90 S Bl SES S o4 9Y 25 90 98
De+Clpy/De+Clpy/Seth+Sunlt .25+.09/.33+.09,' . 2+.25G 9 91 99 34 95 99 14 90 99
Des/Des+Clpy/Seth+Sun-It .25/.33+.09,.2+.25G 9 91 99 22 95 99 14 89 99
Des/Des+Clpy/Seth+Sun-1t .25/.33+.19//.2+.25G 13 93 99 34 94 99 18 89 99
Des/Des/Clpy+Seth+Dash 0.25/0.33/0.09+0,2+0.256 13 85 99 aa OGO LG SRl
Des/Des/Clpy+Seth+Dash 0.25/0.33/0.1940.2+0.256 14 94 99 SIS 917 99 13 94 99
De+Endo /De+Endo/Seth+Dash D5 A BER S 915 [ P SIE R L - G0 ) 30 95 99 19 93 8
—--/Clopyralid+Endothall/-- -—/0.09+0.75/-- 5 © 50 16 60 &9 6 56 64
——/Clopyralid+Endothall/—— ——/0.19+0.75/-- 0 19 61 18 65 94 5 67 75
--/Clopyralid+Endothall/-- ——/0.13+0.5/-- 0 5 35 15 69 90 SN 1509
——/Seth+Dash/Pyrazon+BAS—09OOZS ——/.2+.255/2+.25G 4 23 99 17 60 99 13 61 97
—-/Seth+Dash/Pyrazon+0C ——/0.2+0.25G/2+0.25G 0 0L g9 SRS T 99 @ 59 98
—-/Seth+Dash/Pyrazon+Dash --/0.2+0.25G/2+0.25G 0 3 99 18 70 99 3 59 99
—--/Seth+Dash/PyrazontSun-It --/0.2+0.25G/2+0.25G 0 6 98 19 65 99 5 62 98
——/Sethoxydim+Dash/Pyrazon -—/0.2+0.25G/2 0 0 99 13 62 98 @ 56 99
De+FB/De+FB/Seth+Dash.16+.0625G/.25+.06256/.2+.25G 0 96 99 16 96 99 3 92 99
CoVo % 88 11 7 28 9 b § 8 8
LSD 5% 9 9 8§ 10 10 5 11 9 L1
LSD 1% L b 2 T Ll 13 14 7 15 12 14
# OF REPS 4 4 A 4 4 4 4 4 4

* Dash = BASF surfactant; Sun-It = Agsco sunflower methyl ester; BAS-090025 = BASF surfactant
0C = BASF oil concentrate (Booster Plus E); FB = 'Foam Buster' antifoaming agent
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Postemergence herbicides applied over

soil applied herbicides, data combined over Hillsboro,
Mooreton, and St. Thomas, 1989.

Untreated EPTC+Cycloate Diethatyl

Prpw Prpw Prpw
or or or
Sgbt Rrpw Fxtl Sgbt Rrpw Fxtl Sgbt Rrpw Fxtl
Treatment* Rate inj cntl cntl inj cntl cntl inj cntl entl
(1b/A) = = == == (%) == _
No Postemergence Application 0 0 0 0 15 63 89 3 Al 66
Des/Des/Seth+Dash 0.16/0.25/0.2+0.25G g B4 99 25 95 99 [OESSOL S99
Des/Des/Seth+Dash 0.25/0.33/0.2+0.256 12 9] 99 29 98 99 9 95 5
Des/Des/Des+Seth+Dash 0.16/0.25/0.33+0.240.25¢ 11 92 99 29 97 99 14 97 99
Des/Des/Des+Seth+Dash 0.25/0.33/0.5+0.2+0.25G 15 94 99 33 OISR GR 97 99
Des+Clpy/Des/Seth+Sun-It < 25h 091/ 381/ 24,056 G ) 99 24 97 99 13 96 99
Des+Clpy/Des/Seth+Sun-1Lt o 2ok WS 6 A8/ =05 B5(E 6 88 99 30 96 99 187, 95 99
De+Clpy/De+Clpy/Seth+Sunlt .25+.09/.33+.09/.2+.25G 6 90 99 29 97 99 15728 99
Des/Des+Clpy/Seth+Sun-It 225/ .33+.09/.2+.25G Lo o] 99 27 97 99 L2 95 9%)
Des/Des+Clpy/Seth+Sun-1It o A5l o B8pe N8I 5 2=, A5 8 90 99 27 96 99 12 95 99
Des/Des/Clpy+Seth+Dash 0.25/0.33/0.09+0.2+0.25G 11 88 99 249 96 99 5 9% 99
Des/Des/Clpy+Seth+Dash 0.25/0.33/0.19+0.2+0.25¢G 11 89 99 30 97 99 152 96 99
De+Endo/De+Endo/Seth+Dash .25+.25/.33+.25/.2+.25G 8 89 59 27 96 99 14 96 99
--/Clopyralid+Endothall/—— --/0.09+0.75/-—- 3 IS CE TCRE  EE
-—/Clopyralid+Endothall/—- -=/0.19+0.75/-- 1 & Al 16 BF) 85 5 76 80
—-—/Clopyralid+Endothall/—- -~/0.19+0.5/-—- 1 3 31 16 69 92 7 72 74
--/Seth+Dash/Pyrazon+BAS-09002S =/ o It DG 75 A5(C 88 89 L1098 w) 73 99 IS 98
-—/Seth+Dash/Pyrazon+0C -=/0.2+0.25G/~-- 4 26 99 18 78 99 b 77 99
--/Seth+Dash/Pyrazon+Dash -—/0.2+0.25G/2+0.25G & 25 99 20 73 99 8 J& 99
-—/Seth+Dash/Pyrazont+Sun-It --/0.240.25G/2+0.25G 3 30 99 210 72 99 8 78 9]
--/Sethoxydim+Dash/Pyrazon == (10, 2::0), 256 /2 0 1 99 14 67 99 3573 99
De+FB/De+FB/Seth+Dash.16+.0625G/.25+.0625G/.2+.25G 1 90 99 19 97 99 4 96 99
G % 90 20 L2 29 8 3 64 9 6
LSD 57 4 9 8 5 6 2 5 6 5
LSD 17 6 12 11 7 7 2 7 8 6
# OF REPS 12 12 12 197% 12 12 12 12 12
* Dash = BASF surfactant; Sun-It = Agsco sunflower methyl ester; BAS-09002S = BASF surfactant;
OC = BASF oil concentrate (Booster Plus E); FB = 'Foam Buster' antifoaming agent
Summary

Identical experiments were conducted at three locations. The combined data over locations
is discussed. Sugarbeet injury and pigweed spp control was or tended to be less from postemer-—
gence herbicides alone than from postemergence herbicides over plots treated with diethatyl or

EPTC+cycloate. EPTC+cycloate followed by postemergence herbicides caused greater sugarbeet
injury than diethatyl followed by postemergence herbicides. DesmediphamtFoam Buster gave or
tended to give less sugarbeet injury and greater pigweed spp control than desmedipham. All

treatments including sethoxydim gave nearly total control of green or yellow foxtail. Clopyralid
+ endothall or pyrazon + additives gave poor control of pigweed spp.



New formulations of desmedipham&phenmedipham and ethofumesate, Amenia, 1989,
Triallate at 2 1b/A was applied to the entire experiment and incorporated with
an Alloway 'Seed Better' April 26. Mitsui Momohikari' sugarbeet was seeded
1.25 inches deep in 22 inch rows April 26. Counter 15G at 12 1b/A of product
was applied using a modified in-furrow system at planting. Herbicide treat-
ments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the
center four rows of six row plots on three application dates. The first
application was 3:00 pm June 7 when :he air temperature was 501, soil teup=
erature at six inches was 64F, relative humidity was 88%, wind was northwest
at 25 mph, soil moisture was good, and sugarbeets were in the 2 to 6 leaf
stage. The second application was 3:30 pm June 16 when the air temperature
was 82F, soil temperature at six incaes was 74F, relative humidity was 267,
wind was southeast at 20-25 mph, soil moisture was fair, and sugarbeets were
in the 4 to 8 leaf stage. The third application was 1:30 pm June 23 when the
air temperature was //F, soil temperature at six inches was 74F, relative
humidity was 53%, wind was southeast at 2-6 mph, soil moisture was good, and

sugarbeets were in the 6 to 10 leaf stage. Sugarbeet injury was evaluated
June 29.
Sugarbeet

Treatment?® Rate Sl ey

(1b/A) (%)
Desmedipham&Phenmedipham/--/-- 0.25/-=/—- 0
Desmedipham&Phenmedipham/--/-- 0.5/-=/-- 8
Desmedipham&Phenmedipham/-—/-- 0.75/-—/-- 21
DesmediphaméPhenmedipham/Desmed&Phenned /-~ 0.25/0.25/-—- 8
Desmedipham&Phenmedipham/Desmed&Phenned/—— 0.5/0.5/-—- 16
CGll74+ECD847+af /——/— 0.25+27+0.047% [~-=/—- 10
CQl174+ECD84T7+af /—=/-- 0.5+27+0.04%/~=/-- L3
CQl174+ECD84T7+af /——/—— 0.75+27%+0.04% /-=/—- 2
CQll74+ECD+af/CQ1l74+ECD847+af/—— 02542740, 047/ 0. 252740047 [—— 25
CQl174+ECD+af/CQll74+ECD847+af/—— 0.5+27+0.04%/0.5+2%+0.04% /—— 24
CQL184+ECD847+af /-—/—— 0.25+27+0.04% [ -=/—— 8
CQLl184+ECD847+af [—— /- 0.5+27+0.04%/-=/—— 21
CQL184+ECD84T+af /——/~~ 0.75+2%+0.04%/-—/—— 20
CQ1184+ECD847+af/CQl184+ECD847+af/—— 0.25+27+0.04%/0.25+27+0.04% [ -= 14
CQ1184+ECD847+af/CQl184+ECD847+af/—— 0.5+27+0.04%/0.5+27%+0.047 /— 25
CGQl191/--/-- 0.25/==/— 3
COILIL == ol —— 16
CQIL9Ll/-=/— 0.75/-=/—= 25
€Q1191/cQl191/-- 0.25/0.25/-- 13
€Q1191/CGl191/-- 0.5/0.5/-- 28
CcQl183/--/-- 0.25/--/-— 9
COLLB3/ ===~ OES =eli=s 9
GO e s G 75 o 8
€Q1183/cQl183/-- 0.25/0.25/-- 8
CGl183/CcQ1183/-- 0.5/0.5/-- 9
Desmedipham&Phenmediphamt+BAS-09002S/-—/~~ 0.25+0.25%/-—/-- 18
Desmedipham&Phenmedipham+BAS-09OOZS/~~/—— 0.5+0.25%/--/—- 18
Desmedipham&Phenmedipham+BAS-09002S/-~/-= 0.75+0.25%/—=/—— 20
Desmedipham&Phenmedipham+Nu-Film-P/--/-- 0.25+0.05G/-=/-- 8
Desmedipham&Phenmedipham+Nu—Film—P/——/—— 0.5+0.05G/--/—- 19
Desmedipham&Phenmedipham+Nu-Film-P/~-/-- 0.75+0.05G/==/== 26
Desmedipham&Phenmedipham+Sun-It/-=/-~ 0.25+0.25G/-=/-- 18
Desmedipham&Phenmedipham+Sun-It/-=/~~ 0.5+0.25G/==/-- 2
Desmedipham&Phenmedipham+Sun-It/-—/~-- 0.75+0.25G/-=/—-- 2

(continued on next page)



New formulations of desmedipham&phenmedipham and ethofumesate, Amenia, 1989,
(continued)

Sugarbeet

Treatment® Rate injury

(1b/A) ()
——/Desmedipham&Phenmedipham+Ethofumesate/—— —— 7/ OIN25ERN /== i3
——/Desmedipham&Phenmedipham+Ethofumesate/—— -—/0.5+1.1/-— 21
——/Desmedipham&Phenmedipham+Ethofumesate/—— —— (00 75+1. 1 /— 24
——/Desmedipham&Phenmedipham+Ethofumesate-SC/-— =025 I 1= LG
——/Desmedipham&Phenmedipham+Ethofumesate—SC/—— —= /0. 5. 1 /== 119
——/Desmedipham&Phenmedipham+Ethofumesate—SC/—- —=/0.75+1.1/— 20
——/Desmedipham&Phenmedipham+Ethofumesate/—— ——/0.25+0.56/—~ 1Ll
——/Desmedipham&Phenmedipham+Ethofumesate/—— -—/0.5+0.56/~- L5
——/Desmedipham&Phenmedipham+Ethofumesate/—— --/0.75+0.56/-- 26
-—/Desé&PhentEthofume /Des&Phen+Ethofume ~—/0.254+0.56/0.25+0.56 16
——/Des&Phen+Ethofume/Des&Phen+Ethofume --/0.5+0.56/0.5+0.56 26
-—/Desmedipham&Phenmedipham/—— -=/0.25/-- 1
--/Desmedipham&Phenmedipham/—- -=/0.5/-- 14
--/Desmedipham&Phenmedipham/-- --/0.75/-—- 14
——/Desmedipham&Phenmedipham/Desmedipham&Phenmedipham ==/ 0 25 /1) 25 9
——/Desmedipham&Phenmedipham/Desmedipham&Phenmedipham ——/0.5/0.5 11
HIGH MEAN 33
LOW MEAN 0
EXP MEAN 16
GoWo % 47
LS 5% 10
LSD 17% 14
# OF REPS 4

* New formulations by Nor-Am of desmedipham&phenmedipham at 1:1 ratios include
CQl174 (80% WG), CQll184 (70% WG), CQ1191 (l.45 1b/gal), and CQ1l183 (70% W) g
Ethofumesate-SC (4 1b/gal) = new formulation of ethofumesate by Nor-Am;
af = anti-foaming agent from Nor-Am; BAS-09002S = BASF surfactant;

Sun-It = Agsco sunflower methyl ester; ECD847 = adjuvant from Nor—Am;
Nu-Film-P = adjuvant from Miller Chemical and Fertilizer Corporation

Summary

Desmedipham&phenmedipham at 0.25 1b/A applied June 7 gave less sugarbeet
injury than CQll74+ECD847+antifoamer at 0.25 1b/A+27+0.04%, desmediphamé&phen-
medipham+BAS-09002S at 0.25 1b/A+0.257, and des&phen+Sun-It at 0.25 1b/A+1
qt/A. Desé&phen at 0.25 1b/A applied June 7 and June 16 gave less gsugarbeet
injury than CQl174+ECD847+antifoamer at 0.25 1b/A+27+0.047 applied twice.
Desé&phen at 0.5 1b/A applied June 7 and June 16 gave less sugarbeet injury
than CQL191 at 0.5 1b/A applied twice. Des&phentethofumesate gave sugarbeet
injury similar to des&phentethofumesate-SC.



Wild buckwheat control, Crookston, 1939. ’Hilleshog Mono 8012’ sugarbeet was
seeded 1.25 inches deep in rows 1, 2, and 3 of six row plots and ‘Van der Have
Puressa II’ sugarbeet was seeded in rows 4, 5, and 6 May 10. A twelve foot
strip of wild buckwheat was seeded across herbicide plots May 10 prior to
seeding sugarbeets. The first herbicide application was 1:30 pm June 5 when
the air temperature was 68F, soil temp. at six inches was 63F, relative
humidity was 59%, wind was northwest at 0-5 mph, soil moisture was good,
sugarbeets were in the cotyledon to 2 leaf stage, wild buckwheat was in the
cotyledon to 1 leaf stage, and protrate pigweed was in the cotyledon to 2 leaf
stage. The second application was 1:30 pm June 22 when the air temperature
was 78F, soil temp. at six inches was 70F, relative humidity was 43%, wind was
west at 2-4 mph, soil moisture was good, sugarbeets were in the 4-8 leaf
stage, wild buckwheat was in the 2 leaf stage to 3.5 inches tall, and pros-
trate pigweed was in the 4 leaf stage to a 3 inch diameter. A1l treat-ments
were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center
four rows of six row plots. Sethoxydim at 0.2 1b/A plus Sun-It at 1 qt/A was
broadcast over entire plot area June 14. Prostrate pigweed control was
evaluated July 4. Sugarbeet injury and wild buckwheat control were evaluated
July 13. The mean of these two evaluztions is reported here.

Prostrate Wild
Siugarbeet Pigweed buckwheat
Treatment* Rate injury control control
(Tb/A) B e L L L (7)) oemisemaporcoss

Clopyralid/-- 0.09/-- 0 5 77
Clopyralid/-- 0.19/-- 0 24 93
Endothall/-- 0.5/-- 5 16 67
Endothall/-- 0.75/-- 5 14 71
Des&Phen/ - - 0.33/-- 4 86 35
Clpy+Dash/-- 0.09+0.25G/-- 0 5 84
Clpy+Dash/-- 0.19+0.25G/-- 4 4 96
Clpy+Sun-It/-- 0.19+0.25G/-- 5 29 98
Clpy+0C/-- 0.19+0.25G/-- 5 8 97
Clpy+Endo/-- 0.09+0.5/-- 0 13 91
Clpy+Endo/-- 0.09+40.75/-- 3 13 90
Clpy+Endo/-- 0.19+0.5/-- 8 26 94
Clpy+Endo/ -- 0.19+0.75/-- 13 45 98
Clpy+Des&Phen/-- 0.09+0.33/-- 0 85 77
Clpy+Des&Phen/-- 0.19+0.33/-- 10 88 89
--/Clopyralid --/0.09 0 0 63
--/Clopyralid --/0.19 4 5 76
--/Endothall --/0.75 16 8 96
--/Endothall --/1 16 28 99
--/Des&Phen --/0.5 0 58 33
--/Clpy+Dash --/0.09+0.25G 0 5 61
--/Clpy+Dash --/0.19+0.25G 0 8 79
--/Clpy+Sun-It --/0.19+40.25G 0 0 79
--/Clpy+0C --/0.19+0.25G 0 3 76
--/Clpy+Endo --/0.09+0.5 18 25 95
--/Clpy+Endo --/0.09+0.75 16 18 98
--/Clpy+Endo --/0.1940.5 23 8 96
--/Clpy+Endo --/0.19+40.75 26 29 99
--/Clpy+Des&Phen --/0.09+0.5 3 74 70
--/Clpy+Des&Phen --/0.19+0.5 3 68 84

(continued on next page) -10-



Wild buckwheat control, Crookston, 1989. (continued)

Prostrate Wild
Sugarbeet Pigweed buckwheat
Treatment* Rate injury control control
QR St e (%) ----eme LT
HIGH MEAN 26 88 99
LOW MEAN 0 0 33
EXP MEAN 6 26 82
C.V. % 78 63 8
LSD 5% f 23 9
LSD 1% 9 31 12
# OF REPS 4 4 4
* Dash = BASF surfactant; Sun-It = Agsco sunflower methyl ester;

0C = BASF 0i1 concentrate (Booster Plus E)

Summary

Clopyralid gave better control of cotyledon to one leaf wild buckwheat
than of larger wild buckwheat but endothal] gave better control of the larger
wild buckwheat. Dash, Sun-It, or Booster Plus E as adjuvants with clopyralid
did not improve wild buckwheat control. Clopyralid at 0.09 1b/A  plus
endothall gave better wild buckwheat control than clopyralid alone at 0.09
1b/A. Treatments that included desmedipham and phenmedipham gave the best
prostrate pigweed control and cotyledon to two leaf prostrate pigweed were
controlled better than larger prostrate pigweed. Endothall caused more injury

when applied to 4 to 8 leaf sugarbeets than when applied to cotyledon to 2
leaf sugarbeets.

2]



Wild buckwheat control, Crookston, |989. ’‘Hilleshog Mono 8012’ sugarbeet was
seeded 1.25 inches deep in rows 1, 2, and 3 of six row plots and ‘Van der Have
Puressa II’ sugarbeet was seeded in rows 4, 5, and 6 May 10. A twelve foot
strip of wild buckwheat was seeded across herbicide plots May 10 prior to
seeding sugarbeets. The first herbi:ide application was 12:30 pm June 5 when
the air temperature was 68F, soil temp. at six inches was 63F, relative humi-
dity was 59%, wind was northwest at 0-5 mph, soil moisture was good, sugar-
beets were in the cotyledon to 2 leaf stage, and wild buckwheat was in the
cotyledon to 1 leaf stage. The second application was 1:30 pm June 14 when
the air temperature was 68F, soil temp. at six inches was 61F, relative humi-
dity was 59%, wind was northeast at 8 mph, soil moisture was good, sugarbeets
were in the 2-4 leaf stage, and wild buckwheat was in the 1-3 leaf stage and 2
inches tall. All treatments were applied in 8.5 gpa water at 40 psi through
8001 nozzles to the center four rows of six row plots. Sethoxydim at 0.2 1b/A
plus Sun-It at 1 qt/A was broadcast over entire plot area June 22. Sugarbeet
injury and wild buckwheat control w2re visually evaluated July 4 and July 13.
The means of these two evaluations are presented here.

Wild
Sugarbeet Buckwheat
Treatment* Rate injury control
(DAY, U 5k ole e ma BT o

Clopyralid/-- 0.09/-- 0 76
Clopyralid/-- 0.19/-- 2 96
--/Clopyralid --/0.09 0 il
--/Clopyralid - --/0.19 3 95
Clpy/Clpy 0.09/0.09 0 98
Clpy+Dash/Clpy+Dash 0.09+0.25G/0.29+0.25G 0 97
Des&Phen/Des&Phen 0.25/0.33 0 51
Des&Ph+Endo/Des&Ph+Endo 0.25+0.25/0.33+0.33 0 90
Des&Ph+Clpy/Des&Ph+Clpy 0.25+0.09/0.33+0.09 4 97
Des&Ph+Clpy/Des&Ph+Clpy 0.2540.19/0.25+0.19 5 100
Endothall/Endothall 0.5/0.5 20 99
Endothall/-- 0.75/-- 7 81
Des&Phen/Des&Phen+C1py 0.25/0.33+0.09 3 82
Des&Phen+Clpy/Des&Phen 0.25+0.09/0.33 2 90
Des&Phen/Des&Phen+C1py 0.25/0.33+0.19 3 93
C.V. % 91 7
LSD 5% 4 9
LSD 1% 5 13
# OF REPS 4 4

* Dash = BASF surfactant
Summary

Only split applied endothall at 0.5/0.5 1b/A caused important sugarbeet
injury. Split applied clopyralid at 0.09/0.09 1b/A gave wild buckwheat
control similar to one application of clopyralid at 0.19 1b/A but superior to
one application at 0.09 1b/A. Split applied desmedipham & phenmedipham gave
only 51% control of wild buckwheat. Adding clopyralid at 0.09 1b/A to one of
the two split applications of desmedipham & phenmedipham gave wild buckwheat
control superior to clopyralid alone or split applied desmedipham & phenmedi-

pham but inferior to split applied desmedipham & phenmedipham + clopyralid at
0.25+0.09/0.33+40.09 1b/A. L



Wild buckwheat control, Amenia, 1989. Triallate at 2 1b/A was broadcast over
entire plot area ang incorporated with an "Alloway Seed Better’ April 26.
"Mitsui  Monohikari’ sugarbeet was seeded 1.25 inches deep in 22 inch rows
April 26. Counter 15G was applied at 12 Tb/A of product using a modified in-
furrow system at planting. A twelve foot strip of wild buckwheat was seeded
across herbicide plots April 26 prior to seeding sugarbeets. The first
herbicide application was 1:30 pm June 1 when the air temperature was 16F,
soil temp. at six inches was 68F, relative humidity was 45%, wind was south-
west at 10 mph, so0i] moisture was good, sugarbeets were mostly in the
cotyledon stage with a few early emerging sugarbeets up to the 4 leaf stage,
and wild buckwheat was in the 2 leaf stage. The second appli- cation was 9:30
am June 7 when the aip temperature was 56F, soil temp. at six inches was 64F,
relative humidity was 88%, wind was northwest at 20 mph, soil moisture was
good, sugarbeets were in the 2-4 1eaf stage, and wild buckwheat was in the
cotyledon to 5 Jeaf stage and two inches tall. A1l treatments were applied in
8.5 gpa water at 40 psi through 8001 nozzles to the center four rows of six
row plots. Sethoxydim at 0.2 1b/A plus Sun-It at ] qt/A was broadcast over
entire plot area June 13.  Sugarbeet injury and wild buckwheat control were

evaluated June 26 and July 29.  The means of these two evaluations are
presented here.

Sugarbeet  Wild Buckwheat

Treatment* Rate injury control
(B SR (@) s =t
Clopyralid/-- 0.09/-- 1 26
Clopyralid/-- 0.19/-- 7 73
--/Clopyralid --/0.09 0 50
--/Clopyralid --/0.19 8 89
Clpy/Clpy 0.09/0.09 6 79
Clpy+Dash/C1py+Dash 0.09+0.25G/0.09+0. 256G 5 90
Des&Phen/Des&Phen 0.25/0.33 4 92
Des&Ph+Endo/Des&Ph+Endo 0.25+0.25/0.33+0.33 14 95
Des&Ph+C1py/Des&Ph+C1py 0.25+0.09/0.33+0.09 15 99
Des&Ph+C]py/Des&Ph+C]py 0.25+0.19/0.25+0.19 25 99
Endothall/Endothal] 0.5/0.5 : 14 93
Endothall/-- 0.75/-- 0 58
Des&Phen/Des&Phen+C]py 0.25/0.33+0.09 10 95
Des&Phen+C1py/Des&Phen 0.25+0.09/0.33 6 99
Des&Phen/Des&Phen+C]py 0.25/0.33+0.19 16 99
CV. % 4] 6
LSD 5% 5 7
LSD 1% 7 9
# OF REPS 4 4

* Dash = BASF surfactant
Summary

Split applied desmedipham & phenmedipham gave 92% control of wild
buckwheat, much better control than was observed at Crookston. Clopyralid
alone gave less than 90% wild buckwheat control at this Tlocation while
clopyralid at 0.19 1b/A gave 95% contro] at Crookston.  Sugarbeet injury was
greater at Amenia thap Crookston. The variable results between the two

locations suggests that split application of herbicide combinations may be
needed for consistent wild buckwheat control.
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Wild buckwheat control,

Amenia, 1989.

Triallate at 2 1b/A was broadcast over
entire plot area and incorporated with an ‘Alloway Seed Better’
Mitsui Monohikari sugarbeet was seeded 1.25
26. Counter 15G was applied at 12

April 26.

inches deep in 22 inch rows April
1b/A of product using a modified in-furrow

system at planting. A twelve fool strip of wild buckwheat was seeded across
herbicide plots April 26 prior to seeding sugarbeets.
application was 12:30 pm June 1 when the air temperature was 76F, soil temp.

at six inches was 68F,

mph, soil moisture was good,
with a few early emerging sugarbeets up to the 4

buckwheat was in the 2 leaf stage.
13 when the air temperature was !5F,
relative humidity was 76%,

sugarbeets were in the 4-8

psi through 8001

relative humidity was 45%,

soil temp.
wind was north at 12 mph,
leaf siiage,

at six

The first herbicide

wind was southwest at 10
sugirbeets were mostly in the cotyledon stage
leaf stage,
The second appli-cation was 1:00 pm June
inches was 59F,

and wild

soil moisture was good,
and wild buckwheat was in the 3 leaf
stage to three inches tall. All treiatments were applied in 8.5 gpa water at 40
nozzies to the center four rows of six row plots. Sethoxydim
at 0.2 1b/A plus Sun-It at 1 gqt/A was broadcast over entire plot area June 7.
Sugarbeet injury and wild buckwheit control were visually evaluated June 26
and July 29. The means of these twn evaluations are presented here.

Wild
Sugarbeet Buckwheat
Treatment* Rate injury control
(Tb/A) eeeeeeeee-- (%) ----------
Clopyralid/-- 0.09/-- 0 19
Clopyralid/-- 0.19/-- 8 61
Endothall/-- 0.5/-- 0 27
Endothall/-- 0.75/-- 2 53
Des&Phen/ -- 0.33/-- 2 21
Clpy+Dash/-- 0.09+0.25G/-- 4 43
Clpy+Dash/-- 0.19+0.25G/-- 8 81
Clpy+Sun-It/-- 0.19+0.25G/-- 6 72
Clpy+0C/-- 0.19+0.25G/-- 6 74
Clpy+Endo/-- 0.09+0.5/-- 2 69
Clpy+Endo/-- 0.09+0.75/-- 1 80
Clpy+Endo/-- 0.19+0.5/-- 8 89
Clpy+Endo/- - 0.19+0.75/-- 11 91
Clpy+Desé&Phen/--  0.09+0.33/-- 1 54
Clpy+Des&Phen/-- 0.1940.33/-- 13 70
--/Clopyralid --/0.09 2 39
--/Clopyralid --/0.19 8 78
--/Endothall --/0.75 8 98
--/Endothall --/1 13 98
--/Des&Phen --/0.5 0 75
--/Clpy+Dash --/0.09+0.25G 3 56
--/Clpy+Dash --/0.19+0.25G 11 77
--/Clpy+Sun-It --/0.19+0.25G 8 77
--/Clpy+0C --/0.19+0.25G 6 74
--/Clpy+Endo --/0.0940.5 8 95
--/Clpy+Endo --/0.09+0.75 13 99
--/Clpy+Endo --/0.19+0.5 13 98
--/Clpy+Endo --/0.19+0.75 17 99
--/Clpy+Des&Phen --/0.09+0.5 2 82
--/Clpy+Des&Phen --/0.19+0.5 13 84

(continued on next page)
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Wild buckwheat control, Amenia, 1989. (continued)

Wild
Sugarbeet Buckwheat
Treatment* Rate injury control
(CHBTIN) e wm e e e (%) ---------C
HIGH MEAN 17 99
LOW MEAN 0 19
EXP MEAN : 6 71
GVt 53 10
LSD 5% 5 10
LSD 1% 6 13
# OF REPS 4 4

* Dash = BASF adjuvant;  Sun-It = Agsco sunfTower methyl ester;
OC = BASF 0il concentrate (Booster Plus E)

Summary

Both clopyralid and endothal] gave better wild buckwheat contro] with the
second time of application rather than the first. This differs from the
results at Crookston. The level of wild buckwheat control from clopyralid was
much Tower at Amenia than at Crookston. Addition of an oil adjuvant to
clopyralid at 0.19 1b/A improved wild buckwheat control with the first time of
application but not the second.  0i1 adjuvants had no effect at Crookston.
Clopyralid+endothall generally gave better wild buckwheat control  than
clopyralid alone or endothall alone at both locations. Endothall caused
greater sugarbeet injury at the second application than at the first.

-5~



Grass control herbicides, Crookston, 1989. ‘Valley’ oats was seeded in a 16
foot strip across the herbicide plots May 10 prior to seeding sugarbeets.
'Hilleshog Mono 8012’ was seeded 1.25 inches deep in rows 1, 2, and 3 of six
row plots and ‘Van der Have Puressa II’ was seeded in rows 4, 5, and 6 May 10.
The first herbicide application was 2:00 pm June 5 when the air temperature
was 68F, soil temp. at six inches was 63F, relative humidity was 59%, wind was
northwest at 0-5 mph, soil moisture was good, sugarbeets were in the cotyledon
to 2 leaf stage, oats was in the 2 leaf stage (3.5 inches tall) to the 4 leaf
stage (4.5 inches tall), and green foxtail was just emerging to 0.5 inches
tall. The second herbicide application was 12:15 pm June 14 when the air
temperature was 68F, soil temp. at six inches was 61F, relative humidity was
59%, wind was northeast at 8 mph, soil moisture was good, sugarbeets were in
the 2 to 4 leaf stage, oats was 6 to 10 inches tall, and green foxtail was 0.5
to 1.5 inches tall. The third herbicide application was 12:15 pm June 22 when
the air temperature was 78F, soil temp. at six inches was 70F, vrelative
humidity was 43%, wind was west at 2 to 4 mph, soil moisture was good,
sugarbeets were in the 4 to 8 leaf stage, oats was 10 to 14 inches tall, and
green foxtail was 1.5 to 4 inches tall. All treatments were applied in 8.5
gpa water at 40 psi through 8001 nozzles to the center four rows of six row
plots. Green foxtail and oats control were evaluated July 4 and July 13. The
average of these two evaluations is presented here. Sugarbeet injury was
evaluated July 4 and July 13. There was no visible sugarbeet injury July 4.
Sugarbeet injury ratings from July 13 are presented here.

Green

Sugarbeet Foxtail Oats

Treatment* Rate injury control control

(Tb/A)  --=--eee--- (%) ---=------
Des/Des/Seth+Dash 0.25/0.33/0.1+0.25G 1 98 91
Des/Des/Seth+Dash 0.25/0.33/0.2+0.25G 0 96 94
Des/Des/Seth+Sun-1t 0.25/0.33/0.1+0.25G 3 98 86
Des/Des/Seth+Dash+28%N 0.25/0.33/0.1+0.25G+1G 1 98 91
Des/Des/Seth+Sun-1t+28%N 0.25/0.33/0.1+0.25G+1G 1 98 91
Des/Des/DPX-Y6202+0C 0.25/0.33/0.06+0.25G 0 99 94
Des/Des/DPX-Y6202+0C 0.25/0.33/0.09+0.25G 1 98 96
Des/Des/Clethodim+0C 0.25/0.33/0.078+0.25G 0 99 98
Des/Des/Clethodim+0C 0.25/0.33/0.094+0.25G 0 99 99
Des/Des/Clethodim+0C 0.25/0.33/0.125+0.25G 1 100 100
Des/Des/HOE-46360+0C 0.25/0.33/0.07+0.25G 2 98 93
Des/Des/HOE-46360+0C 0.25/0.33/0.14+0.25G 1 99 99
Des/Des/Fluazifop-P+0C 0.25/0.33/0.125+0.25G 0 89 95
Des/Des/F1fp-P+0C 0.25/0.33/0.188+0.25G 1 97 97
--/Des/Des+Seth+Dash --/0.33/0.5+0.2+0.25G 0 91 81
--/Des/Des+Sethoxydim --/0.33/0.540.2 3 71 58
--/Des/Clpy+Seth+Dash --/0.33/0.2+0.2+0.25G 8 100 93
--/Des/Des+DPX-Y6202+0C --/0.33/0.5+0.09+0.25G 0 96 83
--/Des/Des+DPX-Y6202 --/0.33/0.5+0.09 1 83 67
--/Des/Clpy+DPX-Y6202+0C --/0.33/0.2+0.09+0.25G 1 100 94
--/Des/Des+Clethodim+0C --/0.33/0.5+0.094+0.256G 0 87 89
--/Des/Des+Clethodim+0C --/0.33/0.5+0.125+0.25G 1 91 94
--/Des/Des+Clethodim --/0.33/0.540.125 0 88 92
--/Des/Clpy+Clethodim+0C--/0.33/0.2+0.094+0.25G 9 99 98

(continued on next page)
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Grass control herbicides,

Crookston, 1989. (continued)

Green

Sugarbeet Foxtail Oats

Treatment* Rate injury control control

GID/AR I soman ot (%) -----c--
--/Des/Des+HOE-46360+0C --/0.33/0.5+0.07+0.25G 0 93 60
--/Des/Des+HOE-46360 --/0.33/0.5+0.07 0 98 50
--/Des/Clpy+HOE-46360 --/0.33/0.2+0.07 3 99 92
--/Des/Des+F1fp-P+0C --/0.33/0.5+0.188+0.25G 0 54 88
--/Des/Des+F1fp-p --/0.33/0.5+0.188 3 54 90
--/Des/Clpy+F1fp-P+0C --/0.33/0.2+0.188+0.25G 4 92 94
Des/Des/-- 0.25/0.33/-- 0 12 6
--/Des/Des+Dash --/0.33/0.5+0.25G 0 18 14
--/Des/Des --/0.33/0.5 0 13 8
--/Des/Clpy+Dash --/0.33/0.2+0.25G 0 1 0
--/Des/Clpy --/0.33/0.2 1 1 0
HIGH MEAN 9 100 100
LOW MEAN 0 1 0
EXP MEAN 1 80 76
CoVe. % 188 5 5
LSD 5% 3 6 5
LSD 1% 4 8 7
# OF REPS 4 4 4

* 0C = BASF Booster Plus E; Sun-It =

im,

28%N = 28% N solution containing urea and NH4N03;
Summary
Desmedipham antagonized oats control from sethoxyd
clethodim, HOE-46360, and fluazifop-P when applied in tank-mix

with these herbicides,

oats control by any of t

pham+DPX-Y6202+0C,

the same herbicide ¢

with or without o0il

Clopyralid in tank-
he herbicides.
and desmedipham+HOE-4
ombinations withou
similar from desmedipham+ fluazifop-P or
additive.

LT

Oats

control

Agsco sunflower methyl ester;
Dash = BASF surfactant

DPX-Y6202,
combination
mix combinations did not antagonize
Desmedipham+sethoxydim+Dash, desmed; -
6360+0C gave better oats control than
t 0il additive.
desmedipham+clethodim whether appl

ied



Broadleaf plus grass herbicides on wild oats, Fargo, 1989. ‘Van der Have
Puressa II’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 4. The
herbicide treatments were applied 1:00 pm June 16 when the air temperature was
84F, soil temperature at six inches was 69F, relative humidity was 64%, wind
was southeast at 10-20 mph, soil moisture was poor, and wild cats was in the 6
to 8 leaf stage. Treatments were applied in 8.5 gpa water at 40 psi through
8001 nozzles to the center four rows of six row plots. Bromoxynil + MCPA at
0.375 + 0.375 1b/A was applied in 17 gpa water at 40 psi to the entire plot
area July 10 to control broadleaf weeds. Wild oats control was evaluated July

1192

Wild Oats

Treatment* Rate control

(1b/A) (%)
Sethoxydim 0.2 41
Sethoxydim+Dash 0.2+0.25G 100
Sethoxydim+Sun-1It 0.2+0.25G 100
Sethoxydim+Dash+28%N 0.2+40.25G+1G 100
Sethoxydim+Sun-It+28%N 0.2+0.25G+1G 97
Sethoxydim+Desmedipham+Dash 0.2+0.5+0.25G 89
Sethoxydim+Desmedipham 0.2+0.5 59
Desmedipham+Dash 0.5+0.25G 4
Desmedipham 0.5 4
Sethoxydim+Clopyralid+Dash 0.2+40.2+0.25G 98
Sethoxydim+Clopyralid 0.2+0.2 72
Clopyralid+Dash 0.2+0.25G 0
Clopyralid 0.2 0
Sethoxydim+Endothall+Dash 0.240.75+0.25G 98
Sethoxydim+Endothall 0.2+0.75 81
Endothall+Dash 0.75+40.25G 5
Endothall 0.75 0
DPX-Y6202(DPX-79376) 0.09 91
DPX-Y6202(DPX-79376)+0C 0.09+0.25G 99
DPX-Y6202 (DPX-79376)+Desmedipham 0.09+0.5 66
DPX-Y6202(DPX-79376)+Des+0C 0.0¢+0.5+0.25G 51
DPX-Y6202(DPX-79376)+Clopyralid 0.09+0.2 88
DPX-Y6202(DPX-79376)+C1py+0C 0.0¢+0.2+0.25G 98
DPX-Y6202 (DPX-79376)+Endothall 0.09+0.75 86
DPX-Y6202(DPX-79376)+Endo+0C  0.0940.75+0.25G 90
Clethodim 0.094 91
Clethodim+0C (1.094+0.25G 100
Clethodim+Desmedipham 0.094+0.5 69
Clethodim+Desmedipham+0C 0.094+40.5+0.25G 96
Clethodim+Clopyralid 0.094+0.2 94
Clethodim+Clopyralid+0C 0.094+0.2+0.25G 100
Clethodim+Endothall 0.094+0.75 15
Clethodim+Endothal1+0C 0.094+0.75+0.25G 74

(continued on next page)
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Broadleaf plus grass herbicides on wild oats,

Fargo, 1989. (continued)

Wild Oats

Treatment* Rate control

(1b/A) (%)
HOE-46360 0.07 96
HOE-46360+0C 0.07+0.256 92
HOE-46360+Desmedipham 0.07+0.5 23
HOE-46360+Desmedipham+0C 0.07+0.5+0.256 16
HOE-46360+Clopyralid 0.07+0.2 77
HOE-46360+C1opyratlid+0C 0.07+0.2+0.25G 83
HOE-46360+Endothall 0.07+40.75 76
HOE-46360+Endothal1+0C 0.07+0.75+0.256 80
Fluazifop-p 0.188 94
Fluazifop-P+0C 0.188+0.256 99
F]uazifop-P+Desmedipham 0.188+0.5 79
F]uazifop-P+Desmedipham+0C 0.188+0.5+0.256 59
F1uazifop-P+C1opyraIid 0.188+0.2 100
F]uazifop-P+C10pyra]id+0C 0.188+0.2+0.256 96
Fluazifop-P+Endothal] 0.188+0.75 98
Fluazifop-P+Endothall+0C 0.188+0.75+0.256 98
HIGH MEAN 100
LOW MEAN 0
EXP MEAN 72
C.V. % 15
LSD 5% 15
LSD 1% 20
# OF REPS 4

* 0C = BASF crop oil conce
28%N = 28% N solution co

Sun-It = Agsco sunflower

Fluazifop-P,
or tended to antagonize
clethodim,

control
clethodim

the 0il1 concentrate.

HOE-46360
wild oats when used alone o
wild oats control when used

ntrate (Booster Plus BV
ntaining urea and NH
methyl ester

Summary

» Clethodim, and DPX-Y6
r with an 0il additive.
without an 0il additive.
wild oats
HOE-46360, and fluazifop-P.
wild oats control similar to clethodim+0C.
from HOE-46360 only.
and HOE-46360.
desmedipham + 0OC gave less wil

control

.

aNO

However,

Dash = BASF surfactant;
3;

from sethoxydim,

fluazifop-p

202 gave similar control of
Sethoxydim gave very poor
Desmedipham antagonized
DPX-Y6202,
clethodim+desmedipham+0C gave
Clopyralid antagonized
Endothall antagonized wild oats control
DPX—Y6202+desmedipham+OC and
d oats control than the same her

wild oats
from

bicides without



Postemergence control of eastern black nightshade, Renville, 1989. ’Hilleshog
5135’ sugarbeet was seeded April 26. The first herbicide application was 9:10
am May 31 when the air temperature vias 62F, soil temp. at six inches was 57F,
relative humidity was 60%, wind was northwest at 5-10 mph, so0il moisture was
fair, sugarbeets were in the 6 leaf stage, and black nightshade was in the 4
leaf stage. The second herbicide application was 9:15 pm June 5 when the air
temperature was 69F, soil temp. at ¢ix inches was 67F, relative humidity was
40%, wind was north at 5 mph, soil moisture was poor, sugarbeets were in the 6
to 8 leaf stage, and black nightshade was in the 6 to 8 leaf stage. The third
applicaton was 12:30 pm June 15 when the air temperature was 72F, soil temp.
at six inches was 70F, relative hunidity was 35%, wind was northwest at 5-7
mph, soil moisture was poor, sugarbeets were in the 8 to 10 leaf stage, and
black nightshade was in the 8 to 10 leaf stage. Al1 herbicides were applied in
8.5 gpa water at 40 psi through 8001 nozzles to the center four rows of six
row plots. Sugarbeet injury and easte¢rn black nightshade control were visually
evaluated June 22 and July 6.

-- June 22 -- -- July 6 --
E. Black E. Black
Night- Night-
Sgbt  shade Sgbt  shade
Treatment Hate inj control inj _control
("b/A) e (%) ------------
Desmedipham/Desmedipham/ - - 0.25/0.33/-- 0 81 0 86
Desmed/Desmed+Clpy/-- 0.25/0.33+().09/-- 1 93 0 92
Desmed/Desmed+C1py/-- 0.25/0.33+0.19/-- 1 90 0 97
Des+Clpy/Des+Clpy/-- 0.25+0.09/0.33+().09/-- 0 97 0 98
Desmed+C1py/Desmed/ - - 0.25+0.09/0.33/-- 0 94 0 97
Desmed+Clpy/Desmed/ - - 0.25+0.19/0.33/-- 0 92 0 99
--/--/Clopyralid --/+-/0.19 0 29 0 74
--/Clopyralid/-- --/0.09/-- 0 0 0 68
--/Clopyralid/-- --/0.19/-- 0 6 0 84
--/Clopyralid+Dash/-- --/0.09+0. 25G/-- 0 21 0 80
--/Clopyralid+Dash/-- --/0.19+0. 25G/ - - i 84 0 88
--/Clopyralid+Endothall/-- --/0.09+0.5/-- 0 15 0 80
--/Clopyralid+Endothall/-- --/0.19--0.5/-- 0 25 0 80
--/Pyrazon+BAS-09002S/ - - --/2+0. 25G/ - - 4 44 0 66
Desmed/Desmed/Desmed 0.25/0.33/0.5 5 99 0 97
Desm/Desm/Desm+C1py 0.25/0.33/0.5+0.19 6 98 0 98
Desm/Desm/Desm+Endo 0.25/0.33/0).5+0.5 13 99 0 98
Desm/Desm/Desm+Etho 0.25/0.33/0).5+0.5 13 99 0 95
C.V. % 146 24 0 8
LSD 5% 5 22 NS 10
LSD 1% 7 29 NS 13
# OF REPS 4 4 4 4

* BAS-09002S = BASF surfactant; Dash = BASF surfactant
Summary

Experiment was conducted in cooperation with Mark Law, Southern Minnesota
Beet Sugar Cooperative. Clopyralid applied without additive on June 5 had
little visible effect on eastern blick nightshade by June 22. Control was
easily visible by July 6. Addition of Dash to clopyralid at 0.19 1b/A speeded
the appearance of symptoms but the f'inal evaluation on July 6 indicated that
clopyralid at 0.19 1b/A gave control similar to clopyralid at 0.19 1b/A plus
Dash. Two applications of desmed pham in combination with clopyralid gave
eastern black nightshade control superior to two applications of desmedipham
with no clopyralid and superior to ¢lopyralid alone. Three applications of
desmedipham gave excellent control w'th or without clopyralid, endothall, or
ethofumesate. -20-



Postemergence control of common cocklebur, Bird Island, 1989, 'Hilleshog
5135' sugarbeet Wasiseeded May 50 She itizoe herbicide application walsih a5
am June 1 when the air temperature was 72F, soil temp. at six inches was OVE,
relative humidity was 40%, wind was northwest at 5-10 mph, soil moisture was
fair, sugarbeets were ip the 2 to 4 leaf stage, and common cocklebur was in
the 2 leaf stage. The second herbicide application was 4:00 pm June 6 when
the air temperature WASIE S Sisloiil SEampiat e i inches was 71F, relative
humidity was 297, wind was northeast at 5-8 mph, soil moisture was poor,
sugarbeets were in the 4 Leafusitalele, S ond  common cocklebur was in the 4 leaf
stage. The third applicaton was 3:30Q pm June 15 when the air temperature was
72F, soil temp. at six inches was 68F, relative humidity was 28%, wind was
southeast at 5-7 mph, soil moisture was poor, sugarbeets were in the 6 leaf
stage, and common cocklebur was in the 6 EORESIoa f 8 siaioe s VAL herbicides were
applied in 8.5 gPa water at 40 psi through 8001 nozzles to the center four

rows of six row plots. Sugarbeet injury and common cocklebur control were
visually evaluated June 22 and July 6.

= Jume 272 = —= July 6 ——

Sgbt Cocb Sgbt Cocb
Treatment* Rate A cntl inj emicll
GLE 00 SR s e i, () ==————
Desmedipham/Desmedipham/—— 0025023 —= 4 86 0 88
Desmed/Desmed+Clpy/—— 0525/ 0: 350, 09/—= 6 91 0 95
Desmed/Desmed+Clpy /-~ 0.25/0.334+0.19/-- 6 96 0 94
Des+Clpy/Des+Clpy/-- 0.25+0.09/0.33+0.09/—- 6 99 0 97
Desmed+Clpy/Desmed/—— 052540, 09/, 33/ 3 95 0 94
Desmed+Clpy/Desmed/-- OB 25401 9/i0maa=—= 3 85 0 91
—-—-/--/Clopyralid -—/--/0.19 1 76 0 83
==/ Clopyralid/-~ --/0.09/-- 1 51 0 81
=~ /Cllopyralid/—= = /0g)/== 0 71 0 85
--/Clopyralid+Dash /- ==/ 010901, 256 /== 0 55 0 78
-—/Clopyralid+Dash/-- ==/0. 1940, 25G /=— 0 Al 0 80
——/Clopyralid+Endothall/—— ==/l 090, 5 s 0 83 0 88
——/Clopyralid+Endothall/—- -=/0.1940.5/-- 0 83 0 93
——/Pyrazon+BAS—09OOZS/—— 0 256 = 8 33 0 14
Desmed/Desmed /Desmed 0525 /0 23/0:5 13 96 0 97
Desm/Desm/Desm+Clpy 0225 /0033 /0 5019 8 76 0 90
Desm/Desm/Desm+Endo U5 25/10). 83 /1055505 1Ll 95 0 90
Desm/Desm/Desm+Etho 0525 /0 33/0. 540.. 5 14 97 0 96
HIGH MEAN 14 919 0 97
LOW MEAN 0 33 0 14
EXP MEAN 5 80 0 85
CoVs % 99 13 0 11
LSD 5% 6 15 NS 13
LSD 17 9 20 NS 18
# OF REPS 4 4 4 4

* BAS-09002S = BASF surfactant; Dash = BASF surfactant
Summary

Experiment was conducted in cooperation with Mark Law, Southern Minnesota
Beet Sugar Cooperative. Common cocklebur control from clopyralid applied June
6 increased between the first evaluation on June 22 and the July 6 evaluation.
Split applications of desmedipham gave common cocklebur control similar to

split application of desmedipham plus clopyralid or single applications of
clopyralid. ol



Simulated herbicide drift on sugarbeets, Amenia, 1989. Diethatyl + cycloate +
triallate at 3+3+2 lbs ai/A was app..ied and incorporated with an Alloway 'Seed

Better' April 26. 'Mitsui Monohikani' sugarbeet was seeded .25 inches deep
in 22 inch rows April 26. Counter .5G at 12 lbs product/A was applied using a
modified in-furrow system at planting. Sugarbeets were hand thinned to an

eight inch spacing June 7. Plots were maintained weedfree by hand weeding
thoughout the growing season and scthoxydim at 0.3 1bs/A+Dash at 1 qt/A was
applied July 12 for grass control. The early treatments were applied 4:30 pm
June 8 when the air temperature was 67F, soil temperature at six inches was
64F, relative humidity was 46%, wind was north at 12-15 mph, soil moisture was
good, and sugarbeets were in the 2 to 6 leaf stage. The late treatments were
applied 2:00 pm June 23 when the air temperature was 77/F, soil temperature at
six inches was 74F, relative humidity was 53%, wind was southeast at 2-6 mph,
soil moisture was good, and sugarbe:ts were in the 4 to 10 leaf stage. Treat-
ments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the cen-
ter four rows of six row plots. Sugarbeets were cultivated June 1 and July 078
Sugarbeets were evaluated for visible injury July 12. Sugarbeets were counted
in the center two rows of each 38 foot plot August 24 and harvested October 2.

Loss
Sgbt Sgbt to Root Impur Extra
Treatment® Rate inj popl Sucro Mol Yield Index Sucro
(1b/A) s (@) (7)) (Gem /A (1b/A)
Applied June 8:
Untreated Check 0 0 I (15 55 S P77 T 817 4105
DPX-M6316&DPX-1.5300+X-77 0.0001+0.257 5 99 | L5:4 o7 1169 824 4541
DPX-M6316&DPX-L5300+X-77 0.00025+0.25% G 102 | 15.8 1.7 146 819 3916
DPX-M6316&DPX-L5300+X~-77 0.0005+0.257 71 68 | 152 1.8 [L2:6 873 3333
DPX-M6316&DPX-L5300+X-77 0.001+0.257% 84 Al dL 3 1.9 ®o 4 980 1681
DPX-M6316&DPX~-L5300+X-77 0.002+0.257% 99 L5 et 28 A Dol 4 LL7Y 581
DPX-M6316-60+X-77 0.0001+0.25% 6 o7 11560 o7 | Lls0 838 2890
DPX-M6316-60+X-77 0.00025+0.257 19 OO | 154 1.7 121 826 3258
DPX-M6316-60+X-77 0.0005+0.257 52 GO LS o7 it L 836 3190
DPX-M6316-60+X-77 0.001+0.25% 86 53 1 15.2  1s8 B0 7 899 1735
DPX-M6316-60+X-77 0.002+0.25% 97 23 | 16,0 2.0 28R 4T 649
Imazethapyr+X-77 0.02+0.25% 100 s e S LR R e
Imazethapyr+X-77 0.01+0.25% 98 17 | 13.4 2.0 2o LOGI 530
Imazethapyr+X-77 0.005+0.257 96 26 1 13:6 2ol 4.0 1110 936
Imazethapyr+X-77 0.001+0. 257 13 Q7 [ 15:58 L6 | 12,6 182 3384
ANCR2225 2918 0.2 93 58 | 14,6 2.0 8.0 975 1993
AC 222,293 0.1 59 Je 152 Lol | K22 819 3242
AG 222,293 0.05 11 il 15:.6 Lo@ | L6 765 3816
AECN22252.98 0.025 1 IS S I ES S SRS 851 4171
2,4-D 0.06 55 88 15.4 1.8 s 870 2002
Bromoxynil—-RP .06 4a 301 154 L.@ | Lol 846 2990
Bentazon O 2 14 7e 0 158 L8 | s 3 B56 3835
DPX-M6316&DPX-L5300+Difp 0.001+0).03 Sl 790 15,0 1.9 | 12.4 985 33
DPX-M6&DPX-L5+Difp+0C 0.001+0.03+0 . 25G 96 35 189 2ol Ge2 1105 1451

(continued on next page)
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Simulated herbicide drift on sugarbeets, Amenia, 1989, (continued)

Loss
Sgbt Sgbt to Root Impur Extra
Treatment# Rate inj popl Sucro Mol Yield Index Sucro
(1b/A) GO T) (%) (ton/A) (1b/A)

Applied June 23:

Untreated Check 0 SRR S T 828 3816
DPX-M6316&DPX—L5300+X—77 0.0001+0.25% 5 G0 150 .8 139 886 3428
DPX-M6316&DPX-L5300+X=77 0.00025+0.257% 25 Sl “v IS w3 il T 1307 816 3683
DPX—M6316&DPX—L5300+X—77 0.0005+0.25%7 79 88 4.6 1.9 Zs5 937 1874
DPX—M6316&DPX—L5300+X—77 0.001+0.257 88 O8Il ) 7ol &8 175
DPX—M6316&DPX—L5300+X—77 0.002+0.257 9 S gl ) Jo5 lildAh 798
DPX-M6316~60+X-77 0.0001+0.25% 4 93~ 1563 v bn =~ d0n s 801 3358
DPX-M6316~60+X-77 0.00025+0.25% RIS UORE  TSed N L7 13:2 810 3573
DPX-M6316-60+X-77 0.0005+0.25%7 56 O 50 L8 100 881 2609
DPX-M6316-60+X-77 0.001+0.257 89 7 8.7 2.0 4.8 1068 1096
DPX-M6316-60+X-77 0.002+0.257 97 Lot BRI U ) 3.8 1161 850
Imazethapyr+x-77 0. 0270257 100 B s e i e
Imazethapyr+x-77 0.01+40.257 97 RO ) ) Lol 1285 22
Imazethapyr+x-77 0.005+0.257 92 oF  L3ch 2.7 Sl 93 0T
Imazethapyr+x-77 0.001+0.257 78 80 4.7 2.0 9.0 979 2953
AC 222,293 0.2 76 AR IATISE S ) S-0° L0600 1967
AC 222,293 0.1 30 SR G SR e S 913 2915
AC 222,293 0.05 10 oS [ O R 0 $52 g
AC 222,293 0.025 S LSS S 862 3818
2,4-D 0.06 S 00 Sl 9 ] g 8.0 O 057
Bromoxynil-RP 0.06 14 LT o R R 3360 3152
Bentazon 0.2 8 S0 2 LS s st 0e® 878 3417
DPX—M6316&DPX—L5300+Difp 0.001+0.03 51 SO SR s S0 907 2590
DPX—M6&DPX—L5+Difp+OC 0.00140.03+0.25¢ 96 G D So6  HLIL2E 818
CoWo % L5 13 3.7 6.97 8.2 10 18
LSD 57 L 13 ol <2 203 118 617
ILSD) L7 14 16 .9 S 3l 155 811
# OF REPS 4 4 4 4 4 4 4

* X-77 = non-ionic surfactant from Chevron Chemical Co.
0OC = BASF o0il concentrate (Booster Plus E)

Summary

DPX-M6316-60 at 0.0001 1b/A or higher applied June 8 reduced extractable
sucrose/A. DPX-M6316&DPX-1.5300 at 0.0001 or 0.00025 1b/A did not signifi-
cantly reduce extractable sucrose/A. DPX-M6316-60 was more toxic to 2 to 6
leaf sugarbeets on June § than DPX—M6316&DPX—L5300. However, sugarbeets with
4 to 10 leaves treated on June 23 had a greater loss in extractable sucrose
from DPX-M6316&DPX-15300 at 0.0005 1b/A than from DPX-M6316-60 at 0.0005 1b/A.
DPX—M63l6&DPX—L5300+diclofop gave less sugarbeet injury and 1less yield 1loss
than DPX—M6316&DPX—LS300+diclofop+oil concentrate. Imazethapyr reduced
extractable sucrose/A at al]l tested rates and with both application dates.
Imazethapyr at 0.001 1b/A caused losses in extractable sucrose/A similar to
DPX-M6316-60 at 0.0005 1b/A. Bentazon at 0.2 1b/A caused visible leaf burn on
sugarbeets but did not significantly reduce extractable sucrose/A. AC 222,293

at 0.2 1b/A caused losses in extractable sucrose/A similar to DPX-M6316-60
from 0.0005 to 0.001 1b/A.
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Simulated herbicide drift on sugarbeats, Renville, 1989. 'KW 1745" sugarbeet
was seeded l.25 inches deep in 22 iach rows May 12. Herbicides were applied
in 8.5 gpa water at 40 psi through 8001 nozzles to the center four rows of six
row plots 10:00 am June 19 when the air temperature was 79F, soil temperature
at six inches was 72F, relative humidity was 60%, wind was northwest at 6-8
mph, soil moisture was poor, and sugarbeets were in the 6 1leaf stage.
Sugarbeet injury was evaluated June 26 and July 1O.

-June 26- -July 10-

Sugarbeet Sugarbeet

Treatment* Rate injury injury

(ab/a) A
DPX-M6316&DPX-L5300+X-77 0.002+0.257 85 83
DPX-M6316&DPX-L5300+X-77 0.001+0.257 65 61
DPX-M6316&DPX-L5300+X-77 0.0005+0.25% 45 30
DPX-M6316&DPX-1.5300+X-77 0.00025+0.25% 3 0
DPX-M6316-60+X-77 0.002+0.257 70 60
DPX-M6316-60+X-77 0.001+0.25% 10 5
DPX-M6316-60+X-77 0.0005+0.25% Ll 8
DPX-M6316-60+X~77 0.00025+0.25% 21 18
Imazethapyr+X-77 0020, 4 5% 90 89
Imazethapyr+X-77 0.01+0.257 74 58
Imazethapyr+X-77 0.005+0.25% 29 21
Imazethapyr+X-77 0.001+0.257 3 0
2,4-D 0.125 21 4
2,4-D 0.06 8 0
Dicamba 0) 3] 225 55 33
Dicamba 0.06 20 20
HIGH MEAN 90 89
LOW MEAN 3 0
EXP MEAN 38 30
CoVio % 89 32
LSD 5% Ll 14
LSD 1% 14 18
# OF REPS 4 4

% X-77 = non-ionic surfactant from Chevron Chemical Co.

Summary

DPX-M6316&DPX-L5300 caused greater injury to sugarbeets than DPX-M6316-60
except at the lowest rate. Imazethapyr at 0.001 1b/A caused less sugarbeet
injury than DPX-M6316&DPX-L5300 at 0.001 1b/A. Sugarbeets generally were
injured less by herbicide treatments at this location than at Amenia.
Sugarbeets at Amenia were treated with Counter insecticide while sugarbeets at
Renville were untreated. Soil mois:ure was better at Amenia than at Renville.
These two factors may have contributed to greater sugarbeet injury at Amenia
than at Renville.

S



Canada thistle control with clopyralid, Fargo, 1989, '"Mitsui Monohikari'
sugarbeet was seeded 1.25 inches deep in 22 inch rows May 12. Treatments were
applied 1:00 pm May 31 when the air temperature was 67F, soil temperature at
six inches was 58F, relative humidity was 67%, wind was 5 mph, soil moisture
was good, sugarbeets were in the cotyledon stage, and Canada thistle was
emerging to six inches tall, The second half of split application treatments
was applied 4:00 pm June 14 when the air temperature was 73F, soil temperature
at six inches was 68F, relative humidity was 367%, wind was northeast at 8 mph,
s0il moisture was fair, sugarbeets were in the 2-6 leaf stage, and Canada
thistle was 5 to 10 inches tall. Three treatments were applied when Canada
thistle was in the bud stage 2:30 pm June 26 when the air temperature was 77F,
soil temperature at six inches was 72F, relative humidity was 467, wind was
west at 20 mph, soil moisture was good, sugarbeets were in the Gt 0. Sleaf
stage, and Canada thistle were 2 to 18 inches tall and budding. All treat-
ments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to eight
rows of nine row plots. Sugarbeets were cultivated June 8, June 14, and June
29. Canada thistle control was evaluated September 18, 1989,

Canada

Thistle

Treatment* Rate control
(1b/A) (%)
Untreated Check 0 0
Clopyralid 0.09 66
Clopyralid 0.19 84
Clopyralid 0.25 64
Clopyralid+Desmedipham 0.19+0.5 82
Clopyralid+Desmedipham 0.2540.5 87
Clopyralid+Dash 0.09+0.25G 53
Clopyralid+Dash 06 195K, 25@ 88
Clopyralid+Dash 0.25+0.25G 86
Clopyralid+Endothall 0.19+0.75 79
Clopyralid+Sun-It 0.194+0.25G 74
Clopyralid+ocC 0.19+0. 256G 81
Clopyralid/Clopyralid 0.095/0.095 79
Clopyralid/Clopyralid 0.125/0.125 88
Glyphosate+X-77 (bud) 15 5-H0) s 257 59
Glyt+Dicamba+X-77 (bud) 1+0.25+0.257 64
Glyt+Clpy+X-77 (bud) 1+0.19+0. 257 60
Untreated Check . 0
ColVio % 22
LSD 57 20
LSD 17 27
# OF REPS 4

# Dash = BASF surfactant;  0C = BASE oil concentrate (Booster Plus I5) 2
X-77 = non-ionic surfactant from Chevron Chemical Colts
Sun-It = Agsco sunflower methyl ester

Summary

Desmedipham in combination with clopyralid did not reduce Canada thistle
control compared to clopyralid alone. Clopyralid at 0.19 1b/A plus additives
gave Canada thistle control similar to clopyralid alone. Split application of

clopyralid did not improve control. Clopyralid gave greater control of Canada
thistle than glyphosate.
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Bivert and Safe 6 with Sethoxydim, Fargo, 1989. ’Van der Have Puressa II’
sugarbeet was seeded 1.25 inches de2p in 22 inch rows May 4. Treatments were
applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center four
rows of six row plots 10:30 am June 19 when the air temperature was 81F, the
soil temperature at six inches was 63F, relative humidity was 45%, wind was
south at 15-20 mph, soil moisture was fair, sugarbeets were in the 6 leaf
stage, and wild oats was in the 8 1=2af stage to 13 inches tall. The desired
amount of water for each treatment was measured prior to adding the chemicals.
Chemicals were added to the water as listed from left to right mixing each
combination of chemicals to the 12ft of the parenthesis before adding the
remaining chemicals to the spray solition. Bromoxynil + MCPA at 0.38 + 0.38
1b/A was broadcast over the entire experiment July 10. Wild oats control was
evaluated July 17.

Wild Oats

Treatment (rate)* control

(%)
Desm+Bivert (0.5+0.75pt)+Seth+Dash (0.2+2 pt) 79
Seth+Bivert (0.2+0.25pt)+Dash (2pt)+desm (0.5) 100
Desm+Seth+Bivert (0.5+0.2+1 pt)+Dash (2 pt) 83
Desmedipham+Sethoxydim+Dash (0.5+0.2+2 pt) 83
Sethoxydim+Dash (0.1+2 pt) 96
Sethoxydim+Dash (0.2+2 pt) 99
Seth+Bivert (0.2+0.25 pt)+Dash (2 pt) 100
Safe 6 (pH 5)+Seth+Dash (0.1+2 pt) 98
Safe 6 (pH 5)+Seth+Dash (0.2+2 pt) 98
NaHCO3 (1000ppm) +Safe6 (pH5)+Seth+Dash (0.1+2pt) 79
NaHCO3(1000ppm)+Safe6 (pH5)+Seth+Dash (0.2+2pt) 99
HIGH MEAN 100
LOW MEAN 79
EXP MEAN 92
C.V. % 10
LSD 5% 14
LSD 1% 19
# OF REPS 4

* Safe 6 = chemical used to adjust water pH to 5; NaHCO, = baking soda;
Dash = BASF surfactant; Bivert = adjuvant from Stull éhemica] Co.

Summary

Desmedipham+sethoxydim+Dash gave less wild oats control than sethoxydim +
Dash. Mixing sethoxydim with Biver:: in water before adding Dash and desmedi-
pham eliminated the antagonism between desmedipham and sethoxydim. Other
mixing orders did not reduce antigonism. Safe 6 did not overcome the
antagonism of wild oats control from sethoxydim at 0.1 1b/A caused by NaHCO3
at 1000 ppm.

L5



Wild oats control, Fargo, 1989. Triallate was applied in 17 gpa water at 40
psi throu i

gh 8002 nozzles and rototiller incorporated two inches deep 4:30 pm
May 3 when the air temperature was 69F, relative humidity was 33%, wind was
west at 20 mph, and soi] moisture was good. ‘Van der Have Puressa I’ sugar-
beet was seeded 1.25 inches deep in 22 inch rows May 4. The first post-
emergence herbicide application was 4:15 pm June 14 when the ajr temperature
was 73F, soil temperature at six inches was 67F, relative humidity was 36%,
wind was northeast at 8§ mph, soil moisture was fair, sugarbeets were in the ¢4
Teaf stage, and wild oats was 8 to 14 inches tall. The second postemergence
application was 1:00 pm June 26 when the air temperature was 77F, soil temp-
erature at six inches was 72 » relative humidity was 46%, wind was west at 20
mph, and soil moisture was good. A1l treatments were applied to the center
four rows of six row plots. Postemergence herbicides were applied in 8.5 gpa
water at 40 psj through 8001 nozzles, Bromoxynil + MCPA at 0.375 + 0.375 1b/A

was applied to the entire plot area July 10 to control broadleaf weeds. Wild
oats control was evaluated July 17.

Wild
Oats

Treatment* Rate control
(1b/A) (%)
Untreated Check 0 0
Triallate/--/-- 1.5/--/-- 99
Tria]]ate/Seth+Dash/-- 1.5/0.2+0.256G/-- 100
--/Sethoxydim+Dash/—- --/0.2+0.25G/- - 99
--/--/Sethoxydim+Dash --/--/0.240.25G 100
--/Sethoxydim+Dash/Sethoxydim+Dash --/0.2+0.25G/0.2+0. 256 100
Tria]]ate/Sethoxy+Dash/Sethoxy+Dash 1.5/0.2+0.256/0.2+0.25¢ 100
HIGH MEAN 100
LOW MEAN 0
EXP MEAN 85
C. Ve 2
LSD 5% 2
LSD 1% 3
# OF REPS 4

* Dash = BASF surfactant

Summary

A1l treatments gave nearly total control of wild oats.
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Sethoxydim and clopyralid on hand wezded sugarbeets, Fargo, 1989. Cycloate +
diethatyl at 3+3 1b/A was broadcast over the entire experiment and incorpor-

ated with an ‘Alloway Seed Better’ May 5. ’Mitsui Monohikari’ sugarbeet was
seeded 1.25 inches deep in 22 inch rows May 5. Herbicide treatments were
applied 5:00 pm June 22 when the air temperature was 75F, soil temp. at six
inches was 71F, relative humidity was 44%, wind was easterly at 2 to 4 mph,
soil moisture was good, and sugarbeets were in the 6 to 8 leaf stage. Herbi-
cides were applied in 8.5 gpa water at 40 psi through 8001 nozzles to four row
plots. Plots were cultivated June 5 and June 29. Plots were hand weeded and
hand thinned to an 8 inch spacing June 30. Plots were maintained weed free
throughout the growing season. Sugarbeet injury was evaluated July 19. The
injury scale was 5% for slight cupping of the leaf edges to 35% when the
leaves were severely cupped with very little leaf surface still wvisible.
Sugarbeets in the center two rows of each 30 foot plot were counted August 18
and harvested September 27.

Sgbt Sgbt Loss to Root Impur Extract

Treatment* Rate inj popl Sucr Mol Yield Index Sucrose

(1b/A) (%) (#/60")(%) (%) (ton/A) (1b/R)
Untreated Check 0 0 88 13.0 2.0 26:30 1138825670
Sethoxydim+Dash 0.2+0.256 0 98 13.6 1.9 24.5 1037 5612
Sethoxydim+Dash 0.440.256 0 82 13.6 1.9 23.8 1011 5536
Sethoxydim+DashII 0.2+40.256 0 91 13.6 1.8 24.8 951 5811
Sethoxydim+DashII 0.4+0.256 0 91 13.8 1.9 23.8 995 5586
Sethoxydim+Sun-1It 0.240.25¢ 0 95 13.8 1.7 25.7 918 6109
Sethoxydim+Sun-It 0.4+0.25G6 0 86 13.6 1.8 24.1 198585573
Seth+Dash+28%N 0.4+0.25G+1G 0 86 13.8 1.8 23.2 969 5493
Seth+Sun-1t+28%N 0.4+0.25G+1G 0 89 12.4 1.8 23.1 1018 4874
Sethoxydim(II) .4 0 90 13.5 1.9 24.6 1007 5627
Sethoxydim(II)+Dash 0.440.256 0 87 13.5 1.8 23.8 992 5468
Seth(II)+Dash(II) 0.4+0.256 0 98 13.5 1.8 24.5 982 5692
Untreated Check 0 10" 1961 1I3ER I8 N2 TN 9 8IS 558 3
Clopyralid ¢.1 4 94 13.7 1.9 22.2 1019 5214
Clopyralid 2 '8 979138 1.8 272.5 @ S45ENE3AE
Clopyralid .4 19 97 13.5 2.0 23.5 1056F 5347
Clopyralid+Dash 0.1+0.256 6 87 13.6 1.8 24.3 989 5644
Clopyralid+Dash 0.2+0.256 9 90 13.8 1.8 24.7 953 5882
Clopyralid+Dash 0.4+0.256 23 88 13.0 2.0 20.8 1128 4528
Clopyralid+Sun-It 0.140.256 5 90 14.0 1.8 23.5 924 5728
Clopyralid+Sun-It 0.2+40.256 10 98 13.5 1.8 23.6 994 5430
Clopyralid+Sun-It 0.4+0.256 18 94 13.5 1.9 21.8 1016 5000
Clopyralid+Dash(II) 0.4+0.25G 25 102 13.8 1.9 21.7 1006 5087
Clpy+Seth+Dash 0.2+40.2+0.25G 11 95 13.6 1.8 23.6 969 5472
Clpy+Seth+Dash 0.4+0.2+0.25G 26 103 13.2 2.0 21.8 1090 4844
Clpy+Seth+Dash 0.4+0.4+40.256 18 97 13.7 1.8 22.6 1000 5312
Clpy+Seth+Dash+28%N  0.4+0.2+0.25G+1G 16 100 13.4 2.0 21.8 1074 4911
Clpy+Seth(II)+Dash 0.4+0.2+40.256 15 97 13.1 2.0 23.1 1114 5127
Clpy+Seth+Sun-1It 0.2+0.2+0.256 9 91 13.2 1.9 25.8 1033 5733
Clpy+Seth+Sun-1It 0.4+0.2+0.¢56 15 97 13.7 1.9 24.5 994 5722
Clpy+Seth+Sun-It 0.4+0.4+0.256 19 102 13.7 1.8 22.6 968 5265
Clpy+Seth+Sun-1t+28%N 0.4+0.2+0.25G--1G 18 95 13.2 1.9 21.4 1036 4755
Clopyralid+Sethoxydim 0.4+0.4 15 90 13.6 2.0 21.6 1072 4921
C.V. % 47 | BL. 0 5.6 w953 ¢ 18T 13 12
LSD 5% 6 NS NS NS 2.8 NS NS
# OF REPS 4 4 4 4 4 4 4
* Dash = BASF surfactant; Sun-It = Agsco sunflower methyl ester;

28%N = 28% N solution containing urea and NH,NO

473
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Sethoxydim and clopyralid on_hand weeded sugarbeets, Fargo, 1989. (continued)

SUMMARY:  None of the treatments significantly affected extractable
sucrose/A.  Sugarbeet yield in T/A was reduced by clopyralid at 0.4 1b/A
plus Dash, Sun-It, or Dash(II) at 0.25 gal/A; clopyralid+sethoxydim+Dash at
0.4+0.2 1b/A + 0.25 gal/A; clopyralid+sethoxydim+Dash+28%N at 0.4 + 0.2 1b/A +
0.25 + 1 gal/A; and c]opyra]id+sethoxydim+Sun-It+28%N at 0.4+0.2 1b/A + 0.25+1
gal/A as compared to the mean of the two untreated checks.
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Sethoxydim and clopyralid on herb cide treated and untreated soil, Fargo,
1989. Prepiant incorporated herbic'des were applied in 17 gpa water at 40 psi
to the center four rows of six row plots through 8002 nozzles and incorporated
with a rototiller set four inches dieep 4:30 pm May 3 when the air temperature
was 69F, relative humidity was 33%, wind was west at 20 mph, and soil moisture
was good. ‘KW 1745’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May
3. Postemergence herbicide treatments were applied in 8.5 gpa water at 40 psi
through 8001 nozzles to the center four rows of six row plots 2:00 pm June 26
when the air temperature was 77F, soil temperature at six inches was 72F,
relative humidity was 46%, wind wa; west at 20 mph, soil moisture was good,
and sugarbeets were in the 8 to 10 Tleaf stage. Sugarbeets were hand thinned
to an eight inch spacing June 22. Sugarbeets were hand weeded June 22 and
maintained weed free throughout the growing season. Sugarbeets were culti-
vated June 5 and June 29. The centir two rows of 34 foot plots were harvested
September 29.

Loss
to Root Impur Extract

Treatment* Rate Sucros Mol Yield Index Sucrose

(1b/A) (%) (%) (ton/A) (1b/A)
Cycloate+Diet/Seth+Dash 3+3/0.4+0.25G 13.3 2.3 20.7 1251 4441
Sethoxydim+Dash 0.4+0.256 13.3 2.3 21.0 1272 4489
Untreated 0, 13.1 2.3 .19.8 1292% 4175
Cycloate+Diethatyl/Clopyralid 3+43/0.4 12.7 2.4 20.2 1357 4064
Clopyralid 0.4 12.7 2.4 19.9 1372 3998
Cycloate+Diethatyl/Clpy+Dash 3+3/0 4+0.25¢ 12.7 2.4 19.8 1364 3998
Clopyralid+Dash .4+0.256 12.9 2.4 19.1 1345 3919
Cycl+Diet/Clpy+Seth+Dash 3+3/0. 4+0 5+40.25¢ 12.6 2.3 21.2 1351 4263
Clopyralid+Sethoxydim+Dash 0.4+0.1+0.25G 12.9 2.4 19.5 1355 3995
HIGH MEAN 13.3 2.4 21.2 1372 4489
LOW MEAN 12560 N 2:3° (.19.1 = 1250 39189
EXP MEAN 12.9 2.3 20.1 1329 4149
C.V. % 331 B E2 S8 206 5 L
LSD 5% NS NS NS NS NS
LSD 1% NS NS NS NS NS
# OF REPS 4 4 4 4 4

* Dash = BASF surfactant
Summary

None of the treatments significintly affected sugarbeet yield.
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Time of sethoxydim and clopyralid application on hand weeded sugarbeets,
Fargo,  1989. Cycloate + diethatyl at 3+3 1b/A was broadcast over entire
experiment and incorporated with an "Alloway Seed Better’ May 5. "Mitsui
Monohikari’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 5. The
first postemergence herbicide application was 6:30 pm June 8 when the air
temperature was 68F, soil temperature at $ix inches was 62F, relative humidity
was 43%, wind was northeast at 8-10 mph, soil moisture was good, and sugar-
beets were in the 2 to 4 leaf stage. The second postemergence herbicide
application was applied 6:00 pm June 22 when the air temperature was 75F, soil
temp. at six inches was 71F, relative humidity was 44%, wind was east at 2 to
4 mph, soil moisture was good, and sugarbeets were in the 6 to 8 leaf stage.
Herbicides were applied in 8.5 gpa water at 40 psi through 8001 nozzles to
four row plots. Plots were cultivated June 5 and June 29. Plots were hand
weeded and hand thinned to an 8 inch spacing June 30, Plots were maintained
weed free throughout the growing season. A visual evaluation of sugarbeet
injury was taken July 19.  The injury scale was 5% for slight cupping of the
leaf edges to 35% when the leaves were severely cupped with very little 1leaf
surface still visible, Sugarbeets in the center two rows of each 30 foot plot
were counted August 18 and harvested September 27.

Loss
Sgbt Sgbt to  Root Impur Extract

Treatment* Rate inj Popl Sucrose Mol Yield Index Sucrose

(1b/A) (%) (#/60Ft) (%) (%) (ton/A) (1b/A)
Applied June 8:
Sethoxydim+Dash 0.4+0.256G 0 99 146, 1.6 257 821 6451
Clopyralid 0.2 4 97. 4.1 1.7 248 927 6069
Clopyralid 0.4 9 102 14.2: 1.8 23.3 922 5661
Clopyralid+Dash 0.2+0.25G 40100 M 1.7 23.9 889 5826
Clopyralid+Dash 0.4+0.25G 8 108 137 1.9 22.4 1003 5231
Clpy+Seth+Dash 0.2+0.4+0.256G 3 99 13,165 1.9 %23:3 1008 5411
Clpy+Seth+Dash 0.4+0.4+0.25G 9 100 137 1.8 22.2 985 5200
Applied June 22:
Sethoxydim+Dash 0.4+0.256 0 201  14.0 1.7 23.8 930 5718
Clopyralid 0.2 14055 04 .3 1.7 23.9 862 5986
Clopyralid 0.4 24 103 14.2 1.7 ~123.5 880 5810
Clopyralid+Dash 0.2+0.256 9 92 " 134 1.9 2.4 1064 5074
Clopyralid+Dash 0.4+0.256G 21 105" 13.3. 1.9 22.2 1072 4976
Clpy+Seth+Dash 0.2+0.4+0.256G 11 104 14.0 1.8 24.3 940 5853
Clpy+Seth+Dash 0.4+0.4+0.256G 20 98 13.4 1.9 229 1024 5219
(RIS 42 5 5.1'-20.5 769 15 10
LSD 5% 6 NS NS NS NS NS 834
LSt 7% 8 NS NS NS NS NS NS
# OF REPS 4 4 4 4 4 4 4

* Dash = BASF surfactant
Summary

Sugarbeets treated June 8 with clopyralid at 0.4 1b/A + Dash, clopyralid +
sethoxydim at 0.2+0.4 1b/A + Dash, and clopyralid + sethoxydim at 0.4+0.4 1b/A
+ Dash yielded less extractable sucrose/A than those treated with sethoxydim
at 0.4 1b/A + Dash. Sugarbeets treated June 22 with clopyralid at 0.2 or 0.4
1b/A + Dash yielded 1less extractable sucrose/A than those treated with
clopyralid at 0.2 1b/A.  The yield of extractable sucrose/A and percent
sugarbeet injury did not appear to be closely related,
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Spring barley as a cover crop for sugarbeets, Amenia, 1989. 'Azure' barley
was seeded at various rates with a John Deere grain drill across the sugarbeet
plots April 27. 'Mitsui Monohikari' sugarbeet was seeded 1.25 inches deep in
22 inch rows April 27. Counter 15G at 12 1b product/A was applied using a
modified in-furrow system at planting. Sethoxydim at 0.2 1b ai/A + 0OC (BASF
0il concentrate Booster Plus E) at 1 qt/A was applied in 8.5 gpa water at 40
psi through 8001 nozzles to the centasr four rows of six row plots at various
dates to control the barley cover crop. The first herbicide application was
2:30 pm May 16 when the air temperature was 88F, soil temperature at six
inches was 71F, relative humidity was 23%, wind was south at 15-20 mph, soil
moisture was poor, sugarbeets were i1 the cotyledon stage, and barley was in
the 2 leaf stage (3 to 4 inches tall). The second application was 11:30 am
June 1 when the air temperature was /6F, soil temperature at six inches was
68F, relative humidity was 45%, wind was southwest at 10 mph, soil moisture
was good, sugarbeets were in the fou:r leaf stage, and barley was 6 to 8 inches
tall. The third application was 11:00 am June 13 when the air temperature was
55F, soil temperature at six inches was 59F, relative humidity was 767, wind
was north at 12 mph, soil moisture was good, sugarbeets were in the 8 leaf
stage, and barley was 8 to 12 inches tall. Sugarbeets were cultivated May 23

and June 19, Sugarbeets were maini:ained weed free throughout the growing
season by hand weeding. Sugarbeets were hand thinned to an eight inch spacing
June 7. The center two rows of 3() foot plots were harvested and counted
October 3.
_ Barley Herbicide Loss
cover crop Application Sgbt to Root Impurity Extrac
seeding rate Date Popl Sucrose Molas Yield Index Sucros
(bushels/A) (#/60ft) ('7) (%) (ton/A) (1b/A)
0.00 May 16 55 12 18589 L3 L 900 3948
0.33 May 16 56 1 3 1.8 13.9 854 3742
0.66 May 16 56 1Ep. 3 1.8 15.6 854 4162
1.00 May 16 54 15,6 1.8 12.4 821 3431
0.00 June 1 54 1868 1.8 i3, 3 844 3577
0.33 June 1 44 14,5 1§99 10.7 956 2655
0.66 June 1 50 RS0 1.6 12,9 802 3406
1.00 June 1 56 14.9 1.8 W 7 863 3805
0.00 June 13 49 14.8 1.8 14.2 867 3655
0.33 June 13 50 1.0 1.8 Wil 3 900 2962
0.66 June 13 50 14.7 1.6 13.1 795 3381
1.00 June 13 46 14.8 1.8 11.2 887 2920
HIGH MEAN 56 15816 1.9 56 956 4162
LOW MEAN 44 14,5 1.6 10.7 795 2655
EXP MEAN 52 15.0 1.8 132 862 3470
Co\io & 14 3.4 7.8 RoRS1 8 21
LSD 57 NS NS NS NS NS NS
LSD 17 NS NS NS NS NS NS
# OF REPS 4 4 4 4 4 4
Summary

Sethoxydim plus oil concentrate gave nearly total control of barley at all
three dates of application and control evaluations are not reported in the
table. Sugarbeet yield was not significantly affected by barley cover Crop or
the date of herbicide application. However, sugarbeets produced where barley
was treated with sethoxydim on June 1 or June 13 tended to yield less than
sugarbeets produced on barley treated May 16.



Burndown of winter wheat and winter rye cover crop prior to sugarbeet
emergence, Amenia, 1988-1989. A 12 foot strip of ’Rough Rider’ winter wheat
and a 12 foot strip of ’Rymin’ winter rye were seeded across herbicide plots
at 30 Tb/A September 8, 1988. ‘Maribo 403’ sugarbeet was seeded 1.25 inches
deep in 22 inch rows April 28, 1989. Lorsban 15G was applied at 12 1b/A of
product using a modified in-furrow system at planting. Herbicide treatments
were applied after planting at 3:30 pm April 28 when the air temperature was
57F, soil temp. at six inches was 52F, relative humidity was 27%, wind was
northeast at 20-25 mph,  soil moisture was fair, winter wheat was 2 inches
tall and tillering, and winter rye was 3 inches tall and tillering. Herbi -
cides were applied to the center four rows of six row plots across the cover
crop strips. All treatments were applied in 8.5 gpa water at 40 psi using
8001 nozzles. Winter wheat and winter rye control were evaluated May 22.

Winter Winter
Treatment* Rate Wheat Rye
(1b/A) (%) (%)
Glyphosate+X-77 0.19+0.5% 11 8
Glyphosate+X-77 0.28+0.5% 44 29
Glyphosate+X-77 0.38+0.5% 45 50
G]yphosate+Diethaty1+X-77 0.19+5+0.5% 8 15
G]yphosate+Diethaty]+X-77 0.38+5+0.5% 43 49
G]yphosate+Ethofumesate+X-77 0.19+3+0.5% 26 18
G]yphosate+Ethofumesate+x-77 0.38+3+0.5% 48 50
G]yphosate+Meto]ach]or+X-77 0.19+3+0.5% 18 18
G]yphosate+Meto]ach]or+x-77 0.38+3+0.5% 36 49
G]yphosate+Pyrazon+X-77 0.19+4+0.5% 15 13
Glyphosate+Pyrazon+X-77 0.38+4+0.5% 25 36
Sethoxydim+Dash 0.1+0.256G 10 0
Sethoxydim+Dash 0.2+0.256 21 10
Sethoxydim+Dash 0.3+0.256G 48 29
Sethoxydim+28%N+Dash 0.1+1.0G+0.25G 4 0
Sethoxydim+28%N+Dash 0.2+1.0G+0.256 g 10
Sethoxydim+28%N+Dash 0.3+1.0G+0.256G 38 38
Fluazifop-pP+0C 0.1+0.256 24 9
Fluazifop-P+0C 0.2+0.25G 50 28
Fluazifop-P+0C 0.3+0.256 68 65
HIGH MEAN 68 65
LOW MEAN 4 0
EXP MEAN 31 26
CoVe % 42 39
LSD 5% 18 15
LSD 1% 24 19
# OF REPS 4 4

* 0C = BASF o011 concentrate (Booster Plus E); Dash = BASF surfactant;
28%N = 28% N solution containing urea and NH,NO .
X-77 = non-ionic surfactant from Chevron Cheéicgl Co.,

Summary

; The greatest contro] of winter wheat and winter rye was from fluazifop-Pp
at 0.3 1b/A. However, even this treatment only gave 65 to 68% control.
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Time of cover crop burn-down, Amenia, 1988-1989. '"Rymin' winter rye was
seeded in 18 inch rows diagonally across herbicide plots at a seeding rate of
30 pounds per acre September 8, 1988. An Alloway 'Seed Better' was used for a
light tillage pass before seeding 'Maribo 403' sugarbeet 1.25 inches deep in
22 inch rows May 2, 1989. Counter 15G was applied at 12 pounds product per
acre using a modified din-furrow system at planting. The '"0" weeks after
planting (OWAP) treatments were applied 10:30 am May 2 when the air
temperature was 70F, soil temp. at six inches was 53F, relative humidity was
30%, wind was west at 15 mph, soil moisture was poor, and rye was 3 inches
tall and tillering. The 2 WAP treatments were applied 12:30 pm May 16 when
the air temperature was 88F, soil temp. at six inches was 71F, relative
humidity was 23%, wind was south at 15-20 mph, soil moisture was poor,
sugarbeets were in the cotyledon stage, and rye was 6-10 inches tall. The O
WAP and 2 WAP treatments were appliec to the center four rows of six row plots
with an Alloway band sprayer using 4(0067E nozzles at 45 psi to deliver 13,3
gpa in a 10 inch band. The 3 WAP trecatments were applied May 23 when the air
temperature was 80F, soil temp. at ¢ix inches was 70F, relative humidity was
58%, wind was north at 12 mph, sugarbeets were cotyledon to 2 leaf, and rye
was 8-15 inches tall. The 4 WAP tre:tments were applied 10:00 am June 1 when
the air temperature was 76F, soil temp. at six inches was 68F, relative
humidity was 45%, wind was southwest at 10 mph, soil moisture was good,
sugarbeets were cotyledon to 4 leaf, and rye was 20 inches tall and heading.
The 3 WAP and 4 WAP treatments were applied to the center four rows of six row
plots with a broadcast sprayer using 8001 nozzles at 40 psi to deliver 8.5
gpa. All plots were cultivated June 1 (6 hours after spraying), June 8, June

19, and July 5. Hand weeding was done throughout the growing season to
control broadleaf weeds. Sugarbeet:; were hand thinned to an 8 inch spacing
June 16. The center two rows of 34 foot plots were harvested and counted

October 3, 1989.

Harvest Loss

Sgbt to Root Impur Extrac

Treatment® Rate Popl Sucro Mol Yield Index Sucros
(1b/A) (#/68') (%) (%) (T/A) (1b/A)

Glyphosate+X-77 (OWAP) 0. 15-0.5% 1 36 1453 a9 L5l 798 O ARG )L
Glyphosate+X-77 (OWAP) 0)6 3o 5 22 13,9 1.7 3.6 907 890
Sethoxy+Dash+287N (2WAP) 0.2+0.25G+1.0G 33 1.5 1.9 5.8 958 1437
Sethoxy+Dash+287N (2WAP) 0.3+0.25G+1.0G 52 a9 .9 1.0 926 2591
Sethoxy+Dash+287ZN (3WAP) 0.2+0.25G+1.0G 38 15l s 7.6 881 1992
Sethoxy+Dash+287N (3WAP) 0.3+0.25G+1.0G 46 Lo 2.0 9.3 974 2328
Sethoxy+Dash+287N (4WAP) 0.2+0.25G+1.0G 30 o2 250 6.l 993 1460
Sethoxy+Dash+287N (4WAP) 0.3+0.25G+1.0G 45 Lite7 L% &.9 925 2241
Fluazifop+0C (2WAP) QL IEOR256 29 14.5 1.9 Sis 989 1290
Fluazifop+0C (2WAP) 0.2+0.25G 34 a8 108 6.1 886 1558
Fluazifop+0C (3WAP) 0, 15H0, 256 353 W5 109 6.1 927 1537
Fluazifopt+0C (3WAP) 0.2+0.25G 40 15,0 1% 7.6 914 1959
Fluazifop+0C (4WAP) 0.1+0.25G 28 1.8 1.9 5.4 948 1333
Fluazifop+0C (4WAP) Q2 HOR25 G S 2 s Lo 6.6 930 1651

(continued on next page)
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Time of cover crop burn-down, Amenia, 1988-1989, (continued)

Harvest Loss
Sgbt to Root Impur Extrac
Treatment* Rate Ropil Sucro Mol Yield Index Sucros
(1b/A) (#/68") (Z) (%) (T/A) (1b/A)

Glyp+X-77 (OWAP)/Seth+Dash+28%N (2WAP)

O.l9+0.5Z/0.2+0.25G+1G 36 1L5 SR (0] U GIL5 2038
Glyp+X-77 (OWAP) /Seth+Dash+28%N (3WAP)

0.1940.5%/0.2+0.25G+1G 43 LSOO Sgily WMo ™ oon
Glyp+X-77 (OWAP)/Seth+Dash+28%N (4WAP)

O.l9+0.5%/0.2+0.25G+1G 44 a3 2.0 9.3 1011 2267
Glyp+X-77 (OWAP) /Seth+Dash+28%ZN (2WAP)

0.38+0.5%/0.3+0.25G+1C¢ 48 14.9 1.9 9.2 952 28517
Glyp+X-77 (OWAP) /Seth+Dash+28%N (3WAP)

0.38+0.57%/0.3+0.25G+1¢ 48 5.2 g 9.7 873 2565
Glyp+x-77 (OWAP) /Seth+Dash+28%N (4WAP)

0.38%0: 57/ 0.8+0L256 16 6 Loo 7l 2.0 9.7 9 2420

HIGH MEAN 52 52" 0 R0 1ol 2591
LOW MEAN 22 L9 7 3.6 873 890
EXP MEAN 38 14.6 1.9 7.4 937 1878
CoVWe % 21 34 7.6 23,7 8 24
LSD 57 11 o7/ NS 255 NS 636
LSD 17 L5 NS NS 903 NS 847
# OF REPS 4 4 4 4 4 4

# X-77 = non-ionic surfactant from Chevron Chemical Co.;

Dash = BASF surfactant; 287N = 287 N solution containing urea and NH4NO3;
OC = BASF o0il concentrate (Booster Plus E)

Summary

Glyphosate applied after planting gave Very poor control of winter rye and
extractable sucrose/A was low 1in plots treated only with glyphosate.
Sugarbeets treated with sethoxydim+Dash+28ZN at 0.3 1b/A+0.25+1 gal/A or
glyphosate at planting plus postemergence sethoxydim yielded more than 2000
1b/A of extractable sucrose. Sugarbeets treated 2 weeks after planting with
sethoxydim at 0.3 1b/aA plus adjuvants tended to yield more extractable
sucrose/A than sugarbeets treated 3 or 4 weeks after planting.
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Cover crops for establishment of sugarbeets, Amenia, 1988-1989. Cover crop
blocks 66 feet by 70 feet were established in the fall of 1988. These blocks
were solid seeded in 4.5 inch rows perpendicular to sugarbeet rows, seeded in
one row strips between each sugarbeet row, or seeded in 18 inch rows diagon-
ally across sugarbeet rows. "Linton’ flax at 13 1b/A was seeded August 22,
1988. ’Steele’ oats and ’Stoa’ spring wheat were seeded at 30 1b/A August 25,
1988.  ‘Rymin’ winter rye and ‘Rough Rider’ winter wheat were seeded at 30
1b/A September 8, 1988. One half of each cover crop block was tilled 1ightly
with an Alloway ’Seed Better’ May 2, 1989. ‘Hilleshog 4046’ sugarbeet was
seeded 1.25 inches deep in 22 inch rows May 2, 1989. Counter 15G at 12 1b/A
of product was applied using a modified in-furrow system at planting.
Diethatyl + glyphosate at 5 + 0.38 1b/A plus X-77 at 0.5% v/v was applied in
13.3 gpa water at 40 psi in a 10 inch band through 4001E nozzles to all cover
crop blocks 2:00 pm May 2, 1989 when the air temperature was 70F, soil temp.
at six inches was 53F, relative hunidity was 30%, wind was west at 15 mph,
soil moisture was poor, winter wheat was 2 inches tall and tillering, and rye
was 3 inches tall and tillering. Seth-oxydim at 0.3 1b/A plus Sun-It at 1
qt/A was applied in 8.5 gpa water at 40 psi through 8001 nozzles to all cover
crop blocks 1:00 pm June 1 when the air temperature was 76F, soil temp. at six
inches was 68F, relative humidity was 45%, wind was southwest at 10 mph,
sugarbeets were in the cotyledon staje, winter wheat was 16 inches tall, and
rye was 20 inches tall and heading. Sethoxydim at 0.2 1b/A plus Sun-It at 1
qt/A was applied in 8.5 gpa water at 40 psi through 8001 nozzles to all cover
crop blocks June 14. Sugarbeets wer: cultivated May 23, June 1, June 16, and
July 5. Hand weeding of broad-leaf weeds was done May 30 and plots were
maintained weed free throughout the growing season. Sugarbeet stand counts
were taken June 13 before thinning. Sugarbeets were hand thinned to an 8 inch
spacing June 18. Sugarbeets were hirvested and counted in 80 feet of row in
each plot October 3, 1989.

6-13 Harvest Loss

Sgb:  Sgbt to Root Impur Extrac
Treatment Pop | Popl Sucro Mol Yield Index Sucros
(#/1007)(#/80") (%) (%) (T/A) (1b/A)

No cover crop - till 1706 181 E1554R 2 28R ST 51 N0l 372
No cover crop - notill 127 S BISTS3N B2 TSN S50 SN 024 1058
W. wheat - solid seeded - till 191l %580 & 21520072 SRR | S 0] 718 2873
W. wheat - solid seeded - notill 21} 250 N5 0% 85200 9. 1073 2468
W. wheat - rows - till 166 70 % [I586NE 2 v2 s 10152 FR02818 272
W. wheat - rows - notill 180 76 15,5 ' 2.1 " 10.9 @ 100L" 2884
Rye - solid seeded - till 190 J1 0 14098 “ 200 0.5 996 2654
Rye - solid seeded - notill 21.. 73 14.6 2.0 10.1 1015 2522
Rye - rows - till 183 T4 15520 2.0 5 1.2 955 2930
Rye - rows - notill 197 T7  15.08 25001 943 2959
S. wheat - solid seeded - till 180 71 5.1« 2.2 ©10.6 © 10828 2706
S. wheat - solid seeded - notill 123 10 151 2.1  12.9 10488 3271
S. wheat - strips - till 15%) 89  15.4 1.9 17.5 915 4646
S. wheat - strips - notill 16% 80 116,08 1.9 "4 863 3929
Oats - solid seeded - till 171, Sl 115538 B2 S04 ) 940 3771
Oats - solid seeded - notill 15¢ 82 15.4 1.9 13.3 910 3617
Oats - strips - till , 167 84~ 15.6 | 2.0 14.6 949N 31931
Oats - strips - notill 171 84 15.3 2.0 15.9 963 4177

(continued on next page)
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Cover crops for establishment of sugarbeets, Amenia, 1988-1989. (continued)

6-13 Harvest Loss
Sgbt  Sgbt to Root Impur Extrac
Treatment Popl _ Popl Sucro Mol Yield Index Sucros
(#/100) (#/807) (%) (%) (T/A) (1b/A)
Flax - solid seeded - till 147 80 15.1 2.1 12.1 1031 3094
Flax - solid seeded - notill 175 76 . 15.2 2.1 12.0 1005 3080
Flax - strips - till 137 76 15.6 2.0 16.] 927 4375
Flax - strips - notil] 114 8 15.7 1.9 16.8 909 4586
HIGH MEAN 211 89 16.0 2.2 17.% 1082 4646
LOW MEAN 114 70 14.6 1.9 9.8 863 2468
EXP MEAN 168 78 15.3 5.2.0.:013.0 982 3407
C N % 19 15 3.8 9.4 . 281 12 32
LSD 5% 46 NS NS NS NS NS NS
LSD 1% 61 NS NS NS NS NS NS
# OF REPS 4 4 4 4 4 4 4
Summary

Sugarbeet yield and quality were not significantly affected by treatments.
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Oats cover crop plus preemergence herbicides, Amenia, 1988-1989. ’Steele’
oats was seeded at 30 1b/A in 4.5 inch rows diagonally across the herbicide
plots August 29, 1988. Fall herbicide treatments were applied 2:00 pm October
17, 1988 when the air temperature was 50F, soil temp. at six inches was 54F,
relative humidity was 62%, wind was north at 10-15 mph and soil moisture was
fair. An ‘Alloway Seed Better’ was used for very light tillage before seeding
"Van der Have Puressa II’ sugarbeet 1.25 inches deep in 22 inch rows April 28,
1989. Lorsban 15G at 12 1b/A of product was applied using a modified in-
furrow system at planting. Spring herbicide treatments were applied 4:30 pm
April 28, 1989 when the air temperature was 57F, soil temp. at six inches was
52F, relative humidity was 27%, wind was northeast at 20-25 mph, soil moisture
was fair and oats was 3 inches tall and tillering. All herbicides except the
impregnated cycloate were applied to the center four rows of six row plots
using 8002 nozzles to apply 17 gpa water at 40 psi. Cycloate was impregnated
onto 200 1b/A of 46-0-0 urea fertilizer by adding the concentrated chemical to
a weighed amount of fertilizer in a paper sack and shaking the sack for five
minutes. One sack was mixed for each plot and spread by hand over all six
rows of the plot. Sethoxydim at 0.3 1b/A plus Sun-It at 1 qt/A was broadcast
over the entire experiment June 1, 1389 when sugarbeets were in the cotyledon
to 4 Tleaf stage and oats was 20 iaches tall.  Sugarbeet injury and kochia
control were evaluated July 2.

Sugarbeet Kochia

Treatment Rate injury control

(1b/A) (%) (%)
Metolachlor (Pre) Fall 2 0 0
Metolachlor (Pre) Fall 3 0 0
Metolachlor (Pre) Fall 4 0 0
Ethofumesate (Pre) Fall 375 0 96
Diethatyl (Pre) Fall 6 0 0
Cycloate (Impregnated) Fall 4 0 0
Metolachlor (Pre) Spring 2 0 0
Metolachlor (Pre) Spring 3 0 0
Ethofumesate (Pre) Spring 3.75 0 i
Diethatyl (Pre) Spring 6 0 0
HIGH MEAN 0 96
LOW MEAN 0 0
EXP MEAN 0 17
C.V. % 0 31
LSD 5% NS 8
LSD 1% NS 10
# OF REPS 4 4

Summary

Fall-applied ethofumesate gave excellent kochia control, superior to
control from spring-applied ethofumesate.
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Winter wheat cover crop plus preemergence herbicides, Amenia, 1988-1989.
"Rough Rider’ winter wheat was seeded diagonally across the herbicide plots in
18 inch rows at a rate of 30 1b/A September 8, 1988. Fall herbicide treat-
ments were applied 2:00 pm October 17, 1988 when the air temperature was 50F,
soil temp. at six inches was 54F, relative humidity was 62%, wind was north at
10-15 mph and soil moisture was fair. An ‘Alloway Seed Better’ was used for
very Tlight tillage before seeding ‘Van der Have Puressa II’ sugarbeet 1.25
inches deep in 22 inch rows April 28, 1989. Lorsban 15G at 12 1b/A of product
was applied using a modified in-furrow system at planting. Spring herbicide
treatments were applied 4:30 pm April 28, 1989 when the air temperature was
57F, soil temp. at six inches was 52F, relative humidity was 27%, wind was
northeast at 20-25 mph, soil moisture was fair and winter wheat was 2 inches
tall and tillering. A11 herbicides except the impregnated cycloate were
applied to the center four rows of six row plots using 8002 nozzles to apply
17 gpa water at 40 psi. Cycloate was impregnated onto 200 1b/A of 46-0-0 urea
fertilizer by adding the concentrated chemical to a weighed amount of ferti-
Tizer in a paper sack and shaking the sack for five minutes. One sack was
mixed for each plot and spread by hand over all six rows of the plot.
Sethoxydim at 0.3 1b/A plus Sun-It at 1 qt/A was broadcast over the entire
experiment June 1, 1989 when sugarbeets were in the cotyledon to 4 leaf stage

and winter wheat was 18 inches tall. Winter wheat control was evaluated July
2.

Winter

Wheat

Treatment Rate control
(1b/A) (%)
Metolachlor (Pre) Fall 2 3
Metolachlor (Pre) Fall 3 5
Metolachlor (Pre) Fall 4 8
Ethofumesate (Pre) Fall 3.75 100
Diethatyl (Pre) Fall 6 0
Cycloate (Impregnated) Fall 4 0
Metolachlor (Pre) Spring 2 10
Metolachlor (Pre) Spring 3 5
Ethofumesate (Pre) Spring 3.75 69
Diethatyl (Pre) Spring 6 0
HIGH MEAN 100
LOW MEAN 0
EXP MEAN 20
CV. % 37
LSD 5% j 11
LSD 1% 14
# OF REPS 4

Summary

Fall-applied ethofumesate gave total control of winter wheat.
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Multispecies screening of PPI and postemergence herbicides, Fargo (NW Section 22). 1989.
Preplant incorporated herbicides were applied in 17 gpa water at 40 psi through 8002
nozzles to the center seven feet of eleven foot plots June 5 when the air temperature was
65F, wind was north at 5 mph, and soil moisture was good. Incorporation was with a
rototiller set four inches deep. ‘Wheaton’ wheat, ’‘Azure’ barley, ’S-541’ safflower,
‘Valley’ oats, ‘KW 3265’ sugarbeet, ’Linton’ flax, ’Kirby’ tame mustard, ’Siberian’
foxtail millet, ’Interstate 201’ corn, ’C-20’ navy bean, ‘Ozzie’ soybean, and ’Interstate
3001  sunflower were seeded in strips across herbicide plots June 5. Postemergence
treatments were applied in 8.5 gpa water at 40 psi through 8001 nozzles to the center
seven feet of eleven foot plots 10:30 ani June 30 when the air temperature was 75F, soil
temperature at six inches was 72F, relative humidity was 78%, wind was northwest at 4-8
mph, soil moisture was good, wheat was & to 10 inches tall, barley was 10 to 12 inches
tall, safflower was 2 to 5 inches tall, oats was 6 to 10 inches tall, sugarbeets were in
the six leaf stage, flax was 2 to 4 inches tall, tame mustard was in the cotyledon stage
to 4 inches tall, foxtail millet was 8 to 10 inches tall, corn was in the 3 to 7 leaf
stage (3 to 8 inches tall), navy beans were in the second trifolialate, soybeans were in
the 2 leaf stage to first trifolialate, sunflowers were in the 2 leaf stage to 3.5 inches
tall, and redroot pigweed were in the cotyledon stage to 4 inches tall. Crop injury and
weed control were evaluated July 20.

Preplant incorporated herbicides:

Treatment Rate Briy Wht Saff Oats Sgbt Flax Tmus Fxtl Navy Soyb Corn Sunf Rrpw
(Ib/A)  —-cecemeeeeeeea ol percent control ---------eccccoaao..
Metolachlor 2 50 33 4 34 45 16 36 94 6 8 4 5 76
Metolachlor 4 71 76 11 82 53 13 74 95 11 19 0 10 93
CGA-144155 2 65 79 31 73 61 26 40 79 15 8 63 43 24
CGA-144155 4 75 83 16 91 75 21 40 93 B Jlg o Bt dg EE
Trifluralin 1 81 83 3 97 100 13 15 100 18 18 80 0 95
Trifluralin 0.3 24 9 0 58 88 0 0 90 0 5 & 0 80
Cyanazine-L 2 73 68 13 73 91 75 78 59 25 5 24 85 65
Cyanazine-L 0.7 9 10 o i1l 85 21 13 10 } 0 0 66 44
EPTC&Dichlormid 3 86 96 0 98 60 33 74 93 T ] (] R S S R 1
EPTC&Dichlormid 1 60 59 13 84 68 40 56 90 13 26 13 23 63
Imazethapyr 0.06 71 43 80 60 100 91 97 92 9 30 80 80 96
Imazethapyr 0.02 25 14 24 34 98 87 95 86 10 13 21 60 96
Metribuzin-DF 0.5 60 75 44 80 93 85 76 45 68 9 30 93 86
Metribuzin-DF 0.19 19 33 25 21 85 44 43 20 16 6 184" 57 71
Clomazone 1 93 97 25 88 90 100 96 94 29 11 83 54 38
Clomazone 0.33 43 55 5 19 41 75 46 56 6 0 25 29 6
Acetochlor 2 68 75 20 8 78 75 75 94 8 8 4 11 92
ICI-A5676 1985 56 66 g ih81 = 500 258 3 82 ) 4 8 26 81
ICI-A5676 2 63 63 26 77 78 60 61 85 5 4 23" 35 . 86
AC 310,448 0.15 g 4 0 0 74 0 0 0 0 0 0 43 8
AC 310,448 0.2 0 0 0 0 70 08 13 0 0 0 5 63 8
HIGH MEAN 93 97 80 98 100 100 97 100 68 30 83 93 96
LOW MEAN 0 0 0 0 41 0 0 0 0 0 0 0 6
EXP MEAN 53 54 17 59 75 43 50 69 12 10 28 41 63
C.V. % 27 28 88 20 19 30 25 16 87 114 55 53 14
LSD 5% 200 . 21 204p17 @ 200 185 .18 16 ' 1% 15& 922 : 31 0 13
LSD 1% 217 28 27 #2321 24 24 21 200 2} W29 4l - 17
# OF REPS 4 4 4 4 4 4 4 4 4 4 4 4 4

(continued on next page)
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Multispecies screening of PPI and po

stemergence herbicides,

Fargo (NW Section 2?2). 1989. (cont.)

Postemergence herbicides:

Treatment® Rate  Brly Wht Saff Oats Sqbt FTax Tmus Fxt] Navy Soyb Corn Sunf Rrpw
L Y S P s e e percent control ----- - T ________
Imazethapyr+X-77 0.06+0.25% 60 95 59 78 100 9 99 90 12 1.ou 13y 292« 83
Imazethapyr+X-77 0.02+0.25% 30 75 12 15 100 0 100 63 8 5 42 67 40
DPX-M6316-60+X-77 0.016+0.25% 17 5 2 0 100 32 100 0 50 13 20 95 g8
DPX-M6316-60+X-77 0.006+0.25% 10 2 7 0 100 22 99 5 35 277 37 92 ‘o8
DPX-M6316-60+X-77 0.002+0.25% 3 2 5 3 100 3 94 3710 3 0 72 87
DPXM6316&DPXL5300+X77.018+.25% 0 8 63 12 100 89 100 8 53 "33 50 97 93
DPXM6316&DPXL5300+X77.006+.25% 0 0 9 3 100 48 100 0 20 7 7 91 94
DPXV93608DPXE9636+0C -032+.256  100* 100* 70* 100* 100* 97* 100* g9g9* gq* 85%* 0* 9o* g7x
DPXV93608&DPXE9636+0C .016+.256 99 100 50 97 95 96 100 98 56 58 3 80 98
CGA-136872+0C 0.03+0.256 87 100 87 89 99 83 100 9 60 75 0 92 g3
CGA-136872+0C 0.015+0.256 83 100 g7 89 100 80 100 22 55 63 12 95 .88
KIH-2665+X-77 0.125+0.25% 99 100 81 93 100 97 100 72 8 9] 3873 ~9m
KIH-2665+X-77 0.075+0.25% 97 100 78 92 100 8 96 43 g2 87 Sl 58 ‘gp
Fluroxypyr 0.1 0 2 68 2. 48:- 75 a7 0 32 35 3 67. 15
Fluroxypyr 0.05 0 0 28 0.. 27 33 7 7 7 < I 27 0
V-23121 0.019 0 0 0 2 0 0 0 0 7 055487 < 18 0
V-23031+0C 0.06+0.25G ¥e 128 8 3 57 10 0F 12 12.:37::38 83
Acifluorfen+X-77 0.5+0.25% 13 23 87 11 5 70 99 0 1o 3 0 28 80
Acifluorfen+X-77 0.25+0.25% 3 7 69 7 22 67 90 2. 13 018 53, 47
Bentazon+0C 0.75+0.25G 0 0 95 2 98 0 100 0 3 0 0 87 52
Bentazon+0C 0.33+0.25G 0 0 68 0 98 0 100 0 8 0 2 18 22
“Bromoxynil-Rp 0.38 13 0 98 2 100 7 93 3 30 15 3..90 53
Bromoxynil-RP 0.12 0 0 93 0 93 0 87 0 12 5 0 8 33
Desmedipham 0.75 8 20 12 33 18 23 81 g 2] 187200 40 ° 48
Desmedipham 0.33 13 15 13 20 0 13 53 0 10 15 35 33 729
Dicamba 0.5 22 17 98 I 93 .52 9] 3 98 97 .12 93 9
Dicamba 0.12 7 3 88 0 75 d. 23 0 89 97 15 88 73
Clopyralid 0.2 0 0 98 0 0 0 0 0 100 100 55 98 0
Clopyralid+Dash 0.2+0.256G 0 0 95 0 7 0 0 0 100 100 18 96 0
Glyphosate+X-77 0.25+0.25% 100 100 100 100 100 100 100 99 97 o3 100 99 99
Glyphosate+X-77 0.12+0.25% 100 100 98 100 100 97 100 100 97 g5 9F 96 93
Paraquat-Cyclone+X-77 .5+.25% 100 100 99 100 100 99 58 32 60 g4 32 71 9
Paraquat-Cyclone+X-77 -25+.25% 100 99 100 99 100 99 64 40 62 g4 18 90 99
Diclofop+0C 1+0.256 0 0 0 76 0 0 0 80 7 352100 " 33 0
Diclofop+0C 0.33+0.256G 0 0 7 68 10 7 33 60 7 5, 93 148 0
Fluazifop-P+0C 0.2+0.256 100 100 0 100 3 0 0 70 0 0 100 7 0
Fluazifop-P+0C 0.07+0.256 98 100 2 99 0 0 0 15 0 0 100 0 0
Sethoxydim+Sun-1It 0.2+0.256 100 100 0 100 0 0 0 100 2 7 100 3 0
Sethoxydim+Sun-It 0.07+0.256 97 o8 0 96 0 0 0 98 2 2 .95 13 0
HIGH MEAN 100 100 100 100 100 100 100 100 100 100 100 99 99
LOW MEAN 0 0 0 0 0 0 0 0 0 0 0 0 0
EXP MEAN 39 42 52 42 6 37 64 “300 37. 36 34 & 55
E.N. % 28 20 18 26 19 42 17 34 36 34 57 39 925
LSD 5% 18 13 15 18 19 25 18 16 22 20 32 42 2
LSD 1% 23 18 20 24 25 133 23 22 29 26 42 55 3
# OF REPS 3 3 3 3 3 3 3 3 3 3 3 3 3

* Evaluation for one replication only.
X-77 = non-io
methyl ester;

Dash = BASF surfactant;
Sun-It = Agsco sunflower

This treatment is not

nic surfactant from Ch
OC = BASF 0il concen

A=

included in experiment analysis.
evron Chemical Co.;
trate (Booster Plus E);



Soil residual from soybean herbicices, Fargo (NW section 22), 1987-1989.
'"McCall' soybeans were solid seeded at 69 pounds per acre June 2, 1987.
Herbicide treatments were applied 3:00 pm June 24, 1987 when the air temp. was
73F, soil temp. at six inches was 71F, relative humidity was 547%, wind was
northwest at 3-5 mph, soil was dry at 0-1 inch, moist at 1-2 inches, wet at 2-
4 inches, and soybeans were cotyledon to the two trifoliolate stage (l-4
inches tall). Herbicides were applied in 8.5 gpa water at 40 psi through 8001
nozzles to the center 7 feet of 14 foot plots. Plots were 45 feet long.
Wheat, corn, sugarbeets, and flax biodssay strips were seeded across herbicide
plots in 1988. Conventional tillage was carried out in the spring and fall of
each growing season. Sugarbeets were seeded 1.25 inches deep in 22 inch rows
June 2, 1989. Sugarbeets were seeded parallel and perpendicular to herbicide
plots to provide a dense population of sugarbeets for evaluation. Sugarbeet
injury was evaluated June 30, 1989.

1987 Sugarbeet
Treatment Rate injury in 1989
(1b/A) (%)
AC 263,499 0.06 93
AC 263,499 0.12 100
Fomesafen 0o 25 0
Fomesafen 0.5 0
Lactofen 002 0
Lactofen 0.4 0
Acifluorfen 0.38 0
Acifluorfen 075 0
Untreated Check 0 0
HIGH MEAN 100
LOW MEAN 0
EXP MEAN 21
CoVWeo % 5
LSD 57 1
LS L% 2
# OF REPS 4
Summary

AC 263,499 applied in 1987 caused severe injury to sugarbeets seeded 1in
1989. Other herbicides did not cause visible sugarbeet injury.
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S0il residual from wheat herbicides, Fargo (NW section 22), 1987-1989.
'Marshall' wheat was seeded at 75 pounds per acre June 2, 1987. Herbicide
treatments were applied 3:30 pm June 24, 1987 when the air temp. was 73F, soil
temp. at six inches was 71F, relative humidity was 547, wind was northwest at
3-5 mph, soil was dry at 0-1 inch, moist at =2 smehes, wet e 24 inches, and
wheat was six inches tall. Herbicides were applied in 8.5 gpa water at 40 psi
through 8001 nozzles to the center 7 feet of 14 foot plots. Plots were 45
feeE long. Soybeans, flax, sugarbeets, and oats bioassay strips were seeded
across herbicide plots in 19883, Conventional tillage was carried out in the
spring and fall of each growing season. Sugarbeets were seeded 1.25 inches
deep in 22 inch rows June 2, 1989. Sugarbeets were seeded parallel and
perpendicular to herbicide plots to provide a dense population of sugarbeets
for evaluation. Sugarbeet injury was evaluated June 30, 1989.

1987 Sugarbeet
Treatment Rate injury in 1989
(1b/A) (%)
DPX-M6316 0.015 0
DPX-M6316 0.03 0
DPX-L5300 ORI 0
DPX-L5300 0.03 0
AC 222,293 053 0
AC 222,293 0.6 0
Untreated Check 0 0
HIGH MEAN 0
LOW MEAN 0
EXP MEAN 0
CoVo % SLY)
LSD 5% NS
LSD 17 NS
# OF REPS 4
Summary

Herbicides applied in 1987 caused no visible sugarbeet injury in 1989.
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¥ild oats control in Wheat, Fargo 1989, ‘Wheaton’ Hard Red Spring wheat was
seeded on April 26. Treatments (S1) were applied to 3-leaf wheat and wild
oats and cotyledon- to 4-leaf wild mustard on May 23 with 70 F, 60% RH, 10
mph east wind, and partly cloudy sky. Treatments (S2) were applied to 4.5-
leaf wheat and 2- to 4.5-leaf wild oats and 1 to 4 inch tall wild mustard on
June 2 with 65 F, 60% RH, 10 mph northwest wind, and cloudy sky. All
treatments were applied in 8.5 gpa at 35 psi with a bicycle wheel type plot
sprayer to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block with four replications.
Evaluation was on July 10. Wild oats density was 3/sq yd and wild mustard
was variable. Harvest for wheat yield was on July 24.

Wheat Wild Wild Wheat

[reatment Rate Injury Oats Mustard Yield
(0z/A) (%) -(% control)-- (bu/A)
Diclofop(S1) 12 0 95 0 24.9
Diclofop(S1) 16 0 98 6 25.0
Diclofop+PO(S1) 12+0.1256 1 99 0 25.7
Diclofop+P0(S1) 16+0.125G 2 99 0 23.2
Diclofop+MS(S1) 12+0.125G 0 98 0 27.7
Diclofop+MS(S1) 16+0.125G 1 99 0 26.0
AC 222,293-SC(S1) 4 0 75 83 25.4
AC 222,293(S1) 4 0 64 94 26.6
AC 222,293(S1) 6 0 70 98 27.9
AC 222,293+P0(S1) 4+0.125G 1 98 99 28.7
AC 222,293+MS(S1) 4+0.125G 0 99 99 28.8
HOE-6001(S1) 1.3 0 99 0 28.4
Diclofop(S2) 16 2 98 0 28.9
Diclofop+P0(S2) 16+0.1256 6 98 5 23.5
Diclofop+MS(S2) 16+0.125G 3 98 4 22.1
AC 222,293-SC(S2) 6 0 98 99 25.3
AC 222,293(S2) 4 0 73 99 29.3
AC 222,293(S2) 6 0 84 99 27.3
AC 222,293+P0(S2) 4+0.1256 2 96 99 26.3
AC 222,293+MS(S2) 4+0.125G 2 99 99 28.3
Difenzoquat(S2) 10 6 96 5 22.2
Difenzoquat (S2) 12 0 96 32 25.0
Difenzoquat+Bromoxynil&MCPA(S2) 10+8 2 97 99 29.5
HOE-7125(S2) 12.5 1 95 99 28.0
HOE-7125+Bromoxynil(S2) 12.5+3 3 96 99 26.1
HOE-6001 (S2) 1.3 3 99 5 28.9
Untreated 0 0 0 0 26.0
C.V. % 431 6 16 13.4
LSD 5% NS 7 11 NS
# OF REPS 4 4 4 4
Summary

Wheat yield was not increased because of the sparse wild oats. None of the
herbicides caused important injury to the wheat as injury values were low
and treatments did not influence yield. The SC formulations of difenzoquat
gave higher wild oat control then the other formulations. Petroleum oil and
methylated sunflower o0il enhanced wild oat control with AC 222,293. The
environment at treatments were positive for crop growth which may be
;mportgnt to the generally greater wild oat control with diclofop than AC
22,293.
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Wild oats control in wheat, Lanadon 1989. ‘Cando’ Durum wheat was seeded at
70 1b/A on May 6. S1 treatments were applied to 3-leaf Durum and 1- to 2 -
leaf wild oats on June 8 with 43 F, 15 mph wind, and a clear sky. S2
treatments were applied to 5-leaf Durum and 3.5- to 4-leaf wild oats on June
19 with 8 F, 15 mph south wind and a clear sky. All treatments were
applied in 8.5 gpa at 35 psi with a bicycle wheel type sprayer to an 8 ft
wide area the length of 10 by 25 ft plots. The experiment was a randomized
complete block with four replicaticns. Broadleaf weeds were treated with 8
oz/A 2,4-D + 0.25 oz/A DPX-M6316 + 0.25% X-77 on June 23. Evaluation was on
August 1 and wild oats density was 150 heads/sq yd.

Wheat Wheat Wild oat

Treatment Rate injury yield control
(0z/A) (%) (bu/A) (%)
Diclofop(S1) 12 0 84
Diclofop(S1) 16 1 91
Diclofop+P0O(S1) 12+0.1256 0 80
Diclofop+PO(S1) 16+0.1256 0 98
Diclofop+MS(S1) 12+0.125G 1 91
Diclofop+MS(S1) 16+0.125G 0 91
AC 222,293-SC(S1) 4 1 84
AC 222,293(S1) 4 0 39
AC 222,293(S1) 6 1 55
AC 222,293+PO(S1) 4+0.1256 0 95
AC 222,293+MS(S1) 4-+0.1256 1 94
HOE-6001(S1) 1.3 2 96
Diclofop(S2) 16 0 40
Diclofop+P0(S2) 16+0.125G 0 66
Diclofop+MS(S2) 15+0.125G 2 57
AC 222,293-SC(S2) 6 0 94
AC 222,293(S2) 4 0 62
AC 222,293(S2) 6 0 87
AC 222,293+P0(S2) 4+0.1256 0 90
AC 222,293+MS(S2) 4+0.125G 1 89
Difenzoquat (S2) 10 0 90
Difenzoquat(S2) 12 3 94
Difenzoquat+Bromoxynil&MCPA(S2) 10+8 1 93
HOE-7125(S2) 12.5 30 73
HOE-7125+Bromoxynil(S2) 12.5+3 18 59
HOE-6001(S2) 1.3 3 95
Untreated 0 0 0
C.Vv. % 122 14
LSD 5% 4 15
# OF REPS 4 4
Summary

HOE-7125 injured Cando durum wheat and injury was reduced by the inclusion
of bromoxynil. None of the other herbicide treatments caused important
injury. The SC formulation of AC 222,293 was more effective than the other
formulation at both application stages. The inclusion of petroleum oil (PO)
or methylated seed oil (MS) with the standard formulation of AC 222,293
enforced wild oats control to equal or exceeded that with the SC
formulation. Both oil adjuvants enhanced wild oats control with diclofop
applied at the late stage when wild oats control was low. Wild oats control
by HOE 7125 was reduced by bromoxynil in the mixture.
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in wh 'Stoa’ Hard Red Spring Wheat was
seeded on May 4. Treatments (S1) were applied to 3.6- to 3.8-leaf wheat, 1-
to 3.5-leaf wild oats, and emerging to 1.5 inch tall foxtail on May 31 with
55 F, 74% RH, 4 mph west wind and clear sky at application. Treatments (S2)
were applied to 4.7- to 5-leaf wheat, 3- to 5-leaf wild oats and 0.5 to 3.5
inch tall foxtail on June 5 with 76 F, 38% RH, 6 mph north wind and clear sky
at application. All treatments were applied in 8.5 gpa at 35 psi with a
bicycle wheel type plot sprayer to an 8 ft wide area the length of 10 by 20
ft plots. The experiment was a randomized complete block with 4
replications. Evaluation was on July 14. Wild oats density was _ 1/sq yd

and foxtail was 10 plants/sq. ft. A 4 by 15 sq ft area of wheat was
harvested for yield on August 1.

Wheat Wild Green

Te

st

Wheat

Treatment Rate Injury oats foxtail weight Yield
(oz/A) (%) (% control)(1b/bu)(bu/A)
Diclofop(S1) 12 0 97 91 59.7 33.9
Diclofop(S1) 16 0 99 94 60.0 35.6
Diclofop+P0O(S1) 12+0.125G 0 99 94 59.4 39.3
Diclofop+P0O(S1) 16+0.125G 0 99 95 59.7 37.4
Diclofop+MS(S1) 12+0.125G 0 99 95 59.9 37.5
Diclofop+MS(S1) 16+0.125G 0 99 96 59.3 35.9
AC 222,293-SC(S1) 4 0 98 3 59.8 34.2
AC 222,293(S1) 4 0 96 3 59.4 37.1
AC 222,293(S1) 6 0 96 28 59.9 34.4
AC 222,293+P0(S1) 4+0.125G 0 99 8 59.3 36.2
AC 222,293+MS(S1) 4+0.125G 0 99 20 60.0 35.4
HOE-6001(S1) 1.3 0 99 94 59.7 37.1
Diclofop(S2) 16 0 90 93 59.6 35.5
Diclofop+P0(S2) 1640.125G 0 94 97 59.7 36.9
Diclofop+MS(S2) 16+0.125G 1 90 70 60.2 35.1
AC 222,293-SC(S2) 6 0 98 3 59.6 35.7
AC 222,293(S2) 4 0 70 0 59.1 32.8
AC 222,293(S2) 6 0 93 8 59.5 32.5
AC 222,293+P0(S2) 4+0.125G 0 98 10 59.8 36.8
AC 222,293+MS(S2) 4+0.125G 0 99 8 59.9 36.6
Difenzoquat(S2) 10 2 84 0 59.7 33.9
Difenzoquat(S2) 12 1 80 6 59.6 33.9
Difenzoquat+Bromoxynil&MCPA(S2) 1048 3 83 15 60.1 35.0
HOE-7125(S2) 12.5 1 93 98 59.2 33.2
HOE-7125+Bromoxynil(S2) 12.5+3 1 86 98 60.2 34.6
HOE-6001(S2) 1.3 1 98 98 60.2 36.3
Untreated 0 0 0 0 59.2 32.9
C.V. % 308 8 18 1.2 8.5
LSD 5% NS 10 12 NS NS
OF REPS 4 4 4 4 4
Summary

Wild oats density was sparse, and control exceeded 90% with all treatments,
except AC 222,293 at 4 oz/A, difenzoquat treatments and HOE-7125 +
Bromoxynil at the late application. Green foxtail control exceeded 90% with
diclofop, except when applied with MS at the late stage; HOE-7125; and HOE-
6001. None of the treatments injured wheat and all treatments tended to
increase yield compared to the untreated wheat.
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Wild oats control in wheat, Williston 1989. ‘Amidon’ hard red spring wheat
was_seeded on fallow May 3. [reatments 551 were applied to 4-leaf wheat, 3
to 3.5-1eaf wild oats, 3-to 5-leaf green toxtail, and 1-to 2-inch tall Russian
thislte on May 31 with 46 F, 92% RH, ¢ mgh wind, and a clear sky. Treatments
#SZ% were applied to 5.5-leaf wheat, 4.5-leaf wild oats, 4- to 6-leaf green
oxtail, and 2 to 3 inch tall Russian thistle on June 6 with 79 F, 40% RH, 10
mph wind, and a clear sk§. A1l treatments were agp]ied with a tractor-mounted
? ot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of
0 by 24 ft plots. The experiment was a randomized complete block design with
four replications. Evaluation was on July 14. Infestations of wild oats and
reen foxtail were 1light and were not rated in the second replication.
Ju?sigg thistle infestation was moderate to heavy. Harvest for yield was on
uly 26.

___Wheat
A ) GsE .

Treatment Rate Injury weight Yield Ruth Wioa Grft

(oz/R) iii llB?gui (bu/A) --(% control)---
Diclofop(Sl 12 10 55.2 Mo/ 0 88 95
Diclofop(Sl 16 5 54.9 12.3 0 95 95
Diclofop+PO(S1 12 2 55.0 1382 0 93 95
Diclofop+P0O(S1 16 4 55.1 12.0 0 96 95
Diclofop+MS(S1 12 6 55.2 11.0 0 96 95
Diclofop+MS(S1 16 4 H5M 11.8 0 92 95
AC 222,293-SC(S1) 4 1 54.9 135735 95 20
AC 222,293(S1 4 1 55, 1l 1351 24 80 0
AC 222,293(S1 6 4 5585 12.6 38 95 0
AC 222,293+P0(S1 4 1 55.9 13.9 66 96 17
AC 222,293+MS(S1 4 4 55.3 13.4 59 96 10
HOE-6001 (S1 1.3 0 55.3 12.6 13 65 96
Diclofop(S2 16 1 55.0 11.0 0 93 90
Diclofop+P0O(S2 16 5 55.5 11.4 0 68 90
Diclofop+MS(S2 16 6 55.5 11.1 0 90 95
AC 222,293-5C(S2 6 0 55.4 12.8 40 69 32
AC 222,293(S2 4 3 55.5 10.8 8 88 0
AC 222,293(S2 6 4 56.2 13.6 19 93 0
AC 222,293+P0(S2 4 6 55.6 11.3 38 95 0
AC 222,293+MS(S2 4 3 55.5 12352 9950 92 10
Difenzoquatﬁs ; 10 3 56.2 12.4 .11 68 0
Difenzoquat(S2 12 6 56.6 1120 % 35 93 0
Difenzoguat+Bromoxyni1&MCPA(SZ) 1048 8 56.3 11.8 86 73 17
HOE-7125(S2) 12.5 0 56.8 13.6 94 93 98
HOE-7125+Bromoxynil(S2) 12.5+3 0 57.1 14.6 95 95 98
HOE-GOOISSZ) 1958 7 55.2 9.1 5 91 62
Untreate 0 0 55.0 11.2 0 0 0
C.V. % 140 16.9 54 13 40
LSD 5% NS NS 20 19 31
# OF REPS 4 1 4 4 3 3

®p0=petroleum 0il with 17% (v/v) emulsifier from WiTbur ETlis (Moract); MS
=methylated seed oil from Agsco (Sun-itz; Bromoxynil&MCPA was a formulated
mixture (1:1); oil adjuvant were at pint/A; and HOE-7125= a

1.3:1:3 formulated mixture of fenoxaprop:2,4-D:MCPA.

Summary

None of the herbicides caused important injury to wheat. Wheat yield was not
increased by treatment as weed densities were 1ight except for Russian thistle
which apparently was not high]{ competitive. etroleum oil and methylated
seed o0il adjuvants enhanced wild oats control with AC 222,293 at both_stages
of application. 0i1 adjuvants tenced to enhance wild oats control with
diclofop at the first but not at the second stage. HOE-7125 alone or with
bromoxynil gave greater than 90% control of all weeds.
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Antagonism of wild oats control by herbicide combinations, Fargo 1989.
"Wheaton’ Hard Red Spring Wheat was seeded 2.5 inches deep in 7 inch spaced
rows on April 26. Treatments were applied to 4-leaf wheat and wild oats on
June 1 with 70 F, 65% RH, 10 mph southwest wind and a clear sky. All
treatments were applied in 8.5 gpa at 35 psi with a bicycle wheel type plot
sprayer to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block with four replications.
Evaluation was on July 10 and wild oat density was 5 to 10 plants per sq yd.
Harvest for wheat yield was on July 24.

Wheat Wild oats Wheat

Treatment _Rate injury control Yield
(oz/A) (%) (%) (bu/A)
DPX-R9674+X-77 0.45+0.25% 0 0 21.6
DPX-R9674+2,4-D dma 0.45+4+0.25% 0 3 24.2
DPX-R9674+MCPA dma+X-77 0.45+4+0.25% 0 0 20.9
DPX-R9674+MCPA ioe+X-77 0.45+4+0.25% 0 0 22.4
DPX-R9674+Bromoxynil+X-77 0.45+4+0.25% 0 6 23.6
HOE-7125 1255 5 96 29.0
HOE-7125+DPX-R9674 12.5+0.45 0 82 28.7
HOE-6001 1983 1 99 28.4
HOE-6001+DPX-R9674 1.3+0.45 3 99 30.7
HOE-6001+DPX-R9674+2,4-D dma 1.3+0.45+4 0 77 27.0
HOE-6001+DPX-R9674+MCPA dma 1.3+0.45+4 1 82 27.4
HOE-6001+DPX-R9674+Bromoxynil 1.3+0.45+4 1 98 29.2
Diclofop+PO 16+0.125G 0 88 25.3
Diclofop+DPX-R9674+P0 16+0.45+0.1256 0 82 27.8
Diclofop+DPX-R9674+Bromoxynil+P0  16+0.45+4+0.125G 2 84 25.4
AC 222,293 6 3 98 26.5
AC 222,293+DPX-R9674 6+0.45 6 99 24.6
AC 222,293+DPX-R9674+X-77 6+0.45+0.25% 8 99 26.5
AC 222,293+DPX-R9674+MCPA ioe 6+0.45+4 3 98 27.2
Difenzoquat 12 1 95 29.2
Difenzoquat+DPX-R9674 12+0.45 3 94 25.1
Difenzoquat+DPX-R9674+2,4-D dma 12+0.45+4 4 91 26.6
Difenzoquat+DPX-R9674+MCPA dma 12+0.45+4 6 94 29.4
Difenzoquat+DPX-R9674+Bromoxynil 12+0.45+4 5 97 27.7
Untreated 0 0 0 21.8
C.V. % 109 5 13.9
LSD 5% 3 5 5.1
# OF REPS 4 4 4
Summary

None of the herbicide treatments caused important injury to wheat. Wheat
yield were or tended to be higher for treatment which gave effective wild
oats control. DPX-R9674 antagonized wild oats control with HOE-7125 and
diclofop, but not with HOE-6001, AC 222,293 or difenzoquat. However, wild
oats control with HOE-6001 was antagonized by DPX-R9674 + 2,4-D or + MCPA.



Antagonism of wild oats control by herhicide combinations, Minot 1989. ’Stoa’
Hard Red Spring wheat was seeded on May 4. Treatments were applied to 4.7- to
5-leaf wheat, 3- to 5-leaf wild oats, and 1 to 3 inch tall Russian thistle and
common lambsquarters on June 6 with 76 F, 38% RH, 8 mph north wind, and a
clear sky at application. All treatments were applied in 8.5 gpa at 35 psi
with a bicycle wheeltype plot sprayer £o an 8 ft wide area the length of 10 by
25 ft plots. The experiment was randomized complete block with four
replications. Evaluation was on July (4. Weed densities were: wild oats _ 5
plants/plot, foxtail ¢ 3 plants/sq. ft and common lambsquarters 1 plant/sq.
yd. A 4 by 15 sq ft area of wheat was harvested for yield on August 3.

Wheat

Mois- Colqg Grft

Treatment ate Ini Tw __ ture Yield control
(0z/A) (%) (1b/bu) (%) (bu/A) --(%)--

DPX-R9674+X-77 0.45+0.25% 0 S EE 5 8.2 (8220 8 0
DPX-R9674+2,4-D dma 0.45+4+40.25% 0 59.3 13.6 39.3 99 0
DPX-R9674+MCPA dma+X-77 0.45+4+0.25% ©0 58.9 13.4 35.4 99 4
DPX-R9674+MCPA ioe+X-77 0.45+4+0.25% O 58.4 13.5 42.6 99 10
DPX-R9674+Bromoxynil+X-77 0.45+4+0.25% O 59.2 14.1 38.3 99 0
HOE-7125 12.5 1 58.5 15.4 41.2 199 99
HOE-7125+DPX-R9674 12.5+0.45 0 58.613.636.1 99 80
HOE-6001 123 0 58,2 14311 35708 BESEER09
HOE-6001+DPX-R9674 1.340.45 0 59.4 13.6 40.7 99 98
HOE-6001+DPX-R9674+2,4-D dma 1.3+0.45+4 0 58.513.439.9 99 70
HOE-6001+DPX-R9674+MCPA dma 1.340.45+4 0 58.9 13.6 38.1 99 62
HOE-6001+DPX-R9674+Bromoxynil 1.3+0.45+4 0 58.2 13.1 41.4 99 94
Diclofop+P0 16+0.1256G L EE) 72 RS O el
Diclofop+DPX-R9674+P0 16+0.45+0.1256 0 59.1 13.9 38.4 99 6
Diclofop+DPX-R9674+Bromoxynil+P0 16+0.45+4+0.1256 0 59.2 13.7 e 99 &Y
AC 222,293 6 0 57.3.13:4 31 1E 825 0
AC 222,293+DPX-R9674 6+0.45 IRESSE SISO SIN7A% 3 6FN/A O 5
AC 222,293+DPX-R9674+X-77 6+0.45+0.25% 0 58.9 13.1 34.4 99 5
AC 222,293+DPX-R9674+MCPA ioe €+0.45+4 0, 589813521 536, 5R G 5
Difenzoquat 12 0 59.0 14.1 39.2 © 0
Difenzoquat+DPX-R9674 12+0.45 1159, 27135 133 /"1 99 3
Difenzoquat+DPX-R9674+2,4-D dma 12+0.45+4 0 59.0 13.5 34.4 99 0
Difenzoquat+DPX-R9674+MCPA dma 12+0.45+4 1 58 713128 £ 3756199 0
Difenzoquat+DPX-R9674+Bromoxynil 12+0.45+4 1 57 6813155 $34 51190 0
Untreated 0 0 656.1 14.829.6 0 0
C.V. % 405 1.8014.6 11:0 " 1II3= =30
LSD 5% NS ToeiBr o419 Bt (= SR #H1 8
# OF REPS 4 4 4 4 4 4

Summary

None of the herbicide combinations injured wheat. Wild oats densities were
not adequate for evaluation. However K green foxtail control with HOE-7125 and
diclofop were antagonized by DPX-R9674. HOE-6001 control of green foxtail was
not antagonized by DPX-R9674, but was; when 2,4-D or MCPA were included in the
treatment. The antagonism of green foxtail by DPX-R9674 with diclofop was
reduced when bromoxynil was included in the treatments.  Common lambsquarters
was controlled by all treatments, except HOE-6001, diclofop, AC 222,293, and
difenzoquat applied alone. Yield tended to be higher for treated than
untreated wheat.
-6-



Antagonism with herbicide combinations for weed control in wheat, Williston
1989. "Amidon’ hard red spring wheat was seeded on fallow May 3.
Treatments were applied to 4-leaf wheat, 3 to 3.5-leaf wild oats, 3 to 5-
leaf green foxtail, and 1 to 2-inch tall Russian thistle on May 31 with 57
F, 73% RH, 4.5 mph wind, and a clear sky. Treatments were applied with a
tractor-mounted plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft area
the Tength of 10 by 24 ft plots. The experiment was a randomized complete
block design with four replications. Evaluation was on July 17. Russian
thistle infestation was moderate to heavy and wild oat and green foxtail
were infested lightly. Harvest for wheat yield was on July 26.

Wheat
A Test Ruth Wioa Grft
Treatment Rate Inj weight Yield----control---

(0z/A)  (%)(1b/bu) (bu/A)----- (e

DPX-R9674+X-77 0.45+0.25% 6 55.3 12.9 96 21 10
DPX-R9674+2,4-D dma 0.45+4+40.25% 3 55.3 14.7 99 0 0
DPX-R9674+MCPA dma+X-77 0.45+4+40.25% 4 55.0 14.1 98 0 0
DPX-R9674+MCPA ioe+X-77 0.45+4+0.25% 3 55.6 14.5 98 0 0
DPX-R9674+Bromoxynil+X-77 0.45+44+40.25% 3 56.0 14.3 98 19 28
HOE-7125 12.5 108 156.3 14.0/ 93,586, 99
HOE-7125+DPX-R9674 , 12.5+0.45 3 55.6 15.2 99 5579 97
HOE-6001 1.3 I3RS 5503 136 62 F R0 03
HOE-6001+DPX-R9674 1.3+0.45 65 956.3 15.2:%96. 95 99
HOE-6001+DPX-R9674+2,4-D dma 1.3+0.45+4 8 55.6 14.0 99 54 81
HOE-6001+DPX-R9674+MCPA dma 1.3+0.45+4 6 56.0 13.4 98 21 86
HOE-6001+DPX-R9674+Bromoxynil 1.340.45+4 11 56.0 14.3 98 90 99
Diclofop+P0 16 6 55.6 14.6 66 93 59
Diclofop+DPX-R9674+P0 16+0.45 6 55.6 14.1 98 92 38
Diclofop+DPX-R9674+Bromoxynil+P0 16+0.45+4 1= °55.6 15.2: 97 .66+ 46
AC 222,293 6 OE55161 14752 SE5RENgAs 513
AC 222,293+DPX-R9674 6+0.45 1 55.6 15.8 97 97 5
AC 222,293+DPX-R9674+X-77 6+0.45+0.25% 2 55.6 15.7 97 95 8
AC 222,293+DPX-R9674+MCPA ioe 6+0.45+4 3 55.6 15.5 98 96 0
Difenzoquat 12 25 561, 3 151059 Fei 0
Difenzoquat+DPX-R9674 12+0.45 8 56.0 14.1 99 80 0
Difenzoquat+DPX-R9674+2,4-D dma 12+0.45+4 11 56.0 13.5 99 9319
Difenzoquat+DPX-R9674+MCPA dma 12+0.45+4 4 55.6 14.4 97 76 15
Difenzoquat+DPX-R9674+Bromoxynil 12+0.45+4 9 56.3 14.3 98 90 8
Untreated 0 056 (38 I3 0 0 0
C.V. % 108 8.3 17 30 49
LSD 5% 8 LA 22l e 25
# OF REPS 4 Il 4 4 4 4
3X-77=non-ionic surfactant from Valent with 17% (v/v) emulsifier;

dma=dimethyl amine formulation; ioe=isooctyl ester; PO=petroleum oil from

Wilber E11is (Moract) applied at 1 pint/A; and DPX-R9674 is a 2:1 mixture
of DPX-M6316 and DPX-L5300.

Summary

None of the herbicide treatments caused important injury to wheat. Wild
oats and/or green foxtail control from HOE-6001 was antagonized by DPX-R9674
with 2,4-D or MCPA, but not by bromoxynil. Green foxtail control with
diclofop was antagonized by DPX-R9674 ajlone or with bromoxynil.



AC 222,293 formulations for control in wild oats, Fargo 1989. ’‘Wheaton’
Hard Red Spring wheat was seeded 2.5 inch deep in 7 inch spaced rows on
April 26. Treatments (S1) were applied to 4-leaf wheat and wild oats on
June 1 with 70 F, 65% RH, 10 mph southwest wind and a clear sky at
application. Treatments (S2) were applied to 5- to 6-leaf wheat and 4-
to 5-leaf wild oats with 62 F, 60% RH, 10 to 20 mph northwest wind and an
overcast sky at application. All treatments were applied in 8.5 gpa at
35 psi with a bicycle wheel type plot sprayer to an 8 ft wide area the
length of 10 by 30 ft plots. The experiment was randomized complete
block with four replications. Evaluation was on July 21 and wild oats
density was 10 to 15 plts/sq yd. Harvest for wheat yield was on July 25.

Wheat Wild oats

Treatment Rate injury control Yield
(oz/A) (%) (%) (bu/A)
AC 222,293,LC(S1) 387 1 96 2502
AC 222,293,LC(S1) 6.1 0 98 26.1
AC 222,293,LC(S1) 75 0 98 29.3
AC 222,293,LC+X-77(S1) 6.140.2%% 0 97 29.4
AC 222,293,LC+X-77(S1) 7.540.25% 3 96 2516
AC 222,293,SC(S1) 3 1 96 25.5
AC 222,293,SC(S1) 6.1 1 98 2502
AC 222,293,SC(S1) 785 0 97 27.4
AC 222,293,SC+X-77(S1) 6.1+0.25% 0 97 26.1
AC 222,293,SC+X-77(S1) 7.5+0.25%% 0 96 27.8
Diclofop(S1) 16 0 97 24.9
AC 222,293,LC(S2) 6.1 0 89 25.0
AC 222,293,LC(S2) 7.5 0 96 24.4
AC 222,293,LC+X-77(S2) 6.1+0.25% 3 87 20.2
AC 222,293,LC+X-77(S2) 7.5+0.2%% 0 95 24.9
AC 222,293,SC(S2) 6.1 1 96 24.0
AC 222,293,SC(S2) 7.5 6 97 25.3
AC 222,293,SC+X-77(S2) 6.1+0.25% 0 98 28.3
AC 222,293,SC+X-77(S2) 7.5+0.25% 0 96 26.9
Difenzoquat(S2) 12 8 98 24.0
Untreated 0 0 97 23.8
C.V. % 432 4 18.0
LSD 5% NS 5 NS
# OF REPS 4 4 4
Summary

None of the herbicide treatments cause important injury to wheat. Wheat
yield was not significantly increased by the herbicide treatments because
of high variability and sparse wild oats. Both AC 222,293 formulations
gave 96% or more wild oats control with early treatment (S1). The LC
formulation of AC 222,293 at 6.1 oz/A gave less wild oats control than
the SC formulation at the late application (S2).



AC-222,293 plus broadleaf herbicides, Fargo 1989. ’Wheaton’ Hard Red Spring
wheat was seeded 2.5 inch deep in 7 inch spaced rows on April 26.
Treatments were applied to 4-leaf wheat and wild oats on June 1 with 70 F,
65% RH, 10 mph southwest wind, and a clear sky at application. A1l
treatments were applied with a bicycle wheel type plot sprayer delivering
8.5 gpa at 35 psi to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block with four replications.
Evaluation was on July 18 and wild oats density was 15 plants/sq yd.
Harvest for wheat yield was on July 25.

Wheat Wild oats Wheat
Treatemnt Rate injury control yield
(oz/A) (%) (%) (bu/A)
AC 222,293-SC 6.1 1 87 25.9
AC 222,293-SC+MCPA ioe 6.1+6 1 89 26.9
AC 222,293-SC+2,4-D bee 6.1+6 1 90 26.7
AC 222,293-SC+DPX-R9674 6.140.15 0 82 25.9
AC 222,293-SC+DPX-R9674+X-77 6.140.1540.25% 1 89 26.2
AC 222,293-SC+Bromoxynil 6.1+3 2 85 26.0
AC 222,293-SC+Bromoxynil&MCPA 6.1+6 0 88 29.3
AC 222,293-SC+Clopyralid&24D 6.1+44.75 1 81 27.8
AC 222,293-SC+Clopyralid&MCPA 6.1+44.75 1 96 2753
AC 222,293-LC 6.1 0 96 28.1
AC 222,293-LC+MCAP ioe 6.146 1 94 30.7
AC 222,293-1LC+2,4-D bee 6.146 0 95 29.6
AC 222,293-LC+DPX-R9674 6.140.15 0 98 27.3
AC 222,293-LC+DPX-R9674+X-77 6.1+0.15+0.25% 1 97 28.2
AC 222,293-LC+Bromoxynil 6.143 1 94 25.9
AC 222,293-LC+Bromoxynil&MCPA 6.1+6 0 97 30.5
AC 222,293-LC+Clopyralid&2,4-D 6.1+44.75 0 94 26.4
AC 222,293-LC+Clopyralid&MCPA 6.144.75 0 99 28.2
Diclofop 16 0 89 25.6
Diclofop+Bromoxynil 12+4 1 90 261,
Diclofop+Bromoxynil+P0 12+4+0.125G 1 91 25.6
HOE-7125 10.5 0 95 27 .2
HOE-7125 12.5 0 94 28.7
Difenzoquat 12 1 94 23.1
Difenzoquat+DPX-R9674 12+0.3 0 91 26.8
Difenzoquat+Clopyralid&MCPA 12+49.5 0 93 25.4
Difenzoquat+Bromoxynil 12+4 1 93 26.6
Untreated 0 0 0 15.4
CINV 253 5 21.0
LSD 5% NS 7 S
# OF REPS 4 4 4
Summary

None of the herbicide treatments injured wheat.
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Diclofop antagonism by DPX-R9674, Fargo 1989. ‘Wheaton’ Hard Red Spring
wheat was seeded on April 26. Treatments were applied to 4.5-leaf wheat and
2- to 4.5-leaf wild oats on June 2 with 65 F, 60% RH, 10 mph northwest wind,
and a cloudy sky. Treatments split (/1d) were applied to 5-leaf wheat and
3- to 5-leaf wild oats on June 2 with €5 F, 60% RH, 8 mph wind, and a clear
sky. Treatments split (/3d) were applied to 5-leaf wheat and 3- to 5-leaf
wild oats on June 5 with 65 F, 70% RH, 8 mph wind and a partly cloudy sky.
Treatments split (/5d) were applied tou 5- to 6-leaf wheat and 4- to 5-leaf
wild oats with 62 F, 60% RH, 10-20 mph northwest wind, and an overcast sky
at application. Treatments were applied with a bicycle wheel type plot
sprayer in 8.5 gpa at 35 psi to an 8 {'t wide area the length of 10 by 30 ft
plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 10 and wild oat density was less than
5 plts/sq yd. Wild mustard present, but not an adequate density for
evaluation. Harvest for wheat yield was on July 24.

Wheat Wild oat Wheat

Treatment® Rate inj _ control Yield

(oz/A) (%) (%)  (bu/A)
Diclofop+PO 12 0 96 32.6
Diclofop+DPX-R9674+P0 12+40.45 3 97 33.3
Diclofop+DPX-R9674+Bromoxynil+PO 12+0.45+4 0 97 32.0
Diclofop+P0/DPX-R9674+X-77(/1d) 12/0.45 4 89 33.3
Diclofop+P0/DPX-R9674+2,4-D dma+X-77(/1ld) 12/0.45+4 1 88 36.8
Diclofop+P0/DPX-R9674+MCPA+X-77(/1d) 12/0.45+4 4 83 34.4
Difp+P0/DPX-R9674+Bromoxynil+X-77(/1d) 12/0.45+4 2 86 34.1
Diclofop+P0/DPX-R9674+X-77(/3d) 12/0.45+ 7 96 38.3
Diclofop+P0/DPX-R9674+2,4-D dma+x-77(/3d) 12/0.45+4 2 94 41.3
Diclofop+P0/DPX-R9674+MCPA+X-77(/3d) 12/0.45+4 4 94 B6RS
Diclofop+P0O/DPX-R9674+Bromoxynil+X-77(/3d) 12/0.45+4 4 91 30.0
Diclofop+P0O/DPX-R9674+X-77(/5d) 12/0.45 30 95 20.2
Diclofop+P0/DPX-R9674+2,4-D dma+X-77(/5d) 12/0.45+4 7 92 30.3
Diclofop+P0/DPX-R9674+MCPA+X-77(/5d) 12/0.45+4 8 91 26.8
Diclofop+P0O/DPX-R9674+Bromoxynil+X-77(/5d) 12/0.45+4 9 92 28.4
Untreated 0 0 23.5
C.V. % 62 4 14.3
LSD 5% 5 5 6.5
# OF REPS 4 4 4

4_P0 at 1 pt/A and X-77 at 0.25% (v/v);
Surmary

DPX-R9674 applied alone 5 days after diclofop injured wheat, but injury was
reduced when applied in combinations with MCPA, 2,4-D, or bromoxynil. A
similar trend for injury occurred at 1 and 3 days after diclofop.
Observations soon after treatment indicated more severe injury than
indicated at evaluation. However, wheat yield was only reduced for the DPX-
R9674 treatment 5 days after diclofop. The antagonism of wild oats control
by DPX-R9674 alone or with other herhicides occurred with a 1 day split
after diclofop application, but not when tank mixed or with a 3 or 5 day
split. These usually indicate a possible environmental interaction.

o



Broadleaf weed control in wheat, Farqo 1989. ’‘Wheaton’ Hard Red Spring
wheat was seeded on April 28. Treatments were applied to 4- to 5-leaf
wheat, 0.25 to 2 inch tall kochia, 1 to 8 inch tall wild mustard, 4 to 8
inch common lambsquarters, 3- to 4-leaf green foxtail and cotyledon to 3-
leaf redroot piqweed on July 7 with 62 F, 70% RH, 15 to 20 mph northwest
wind, and an overcast sky at application. A1l treatments were applied in
8.5 gpa at 35 psi with a bicycle wheel type plot sprayer to an 8 ft wide
area the length of 10 by 30 ft plots. The experiment was a randomized
complete block with four replications. The first evaluation was on June 20
and a second evaluation was on July 27. Kochia was the most abundant weed
species at about 3 plants/ sq yd. Harvest for wheat yield was on July 28.

Wheat June 20 July 27 Wheat
Treatment Rate inj KOCZ Wimu Colg Grft KOCZ  vyield
(oz/A) (%) ------- (% control)------- (bu/A)
2,4-D dma 6 4 68 98 98 0 45 26.05
MCPA dma 6 0 46 99 93 0 33822156
MCPA ioe 6 1 37 99 97 6 45 23.62
Dicamba-Na+MCPA dma 1.5+4 7 9 99 98 0 99 26.17
Dicamba+MCPA dma 1.544 7 96 99 98 0 99 29.19
Bromoxynil&MCPA 8 0 85 99 99 3 91 32.42
DPX-R9674+X-77 0.3+0.25% 7 98 99 93 8 99 23.40
Metsulfuron+24-D+X-77 0.06+4+0.25% 3 99 99 99 1] 99 30.76
Clopyralid&24-D 9.5 26 88 99 98 0 89 22.66
Clopyralid&MCPA 9.5 1 60 99 99 4 75 % 1828
Fluroxypyr+2,4-D dma+X-77 1+4+0.25% 4 9 97 98 4 99 26.03
DPX-R9674+2,4-D dma+X-77 0.12+4+0.25% 4 99 g9 99 10 99 25.60
DPX-R9674+Bromoxynil+X-77 0.12+3+0.25% 1 99 99 96 0 99 27.01
DPX-R9674+F1uroxypyr+X-77 0.12+140.25% 3 99 99 95 0 99 30.96
Diclofop+P0 12+0.25G 2 18 =835 5 79 0 21.29
HOE-7125 6.25 7 62 98 98 82 62 23.50
HOE-7125+Bromoxynil 6.25+3 11 92 99 99 82 93 23.78
HOE-7125+Dicamba-NA 6.25+1 5 97 99 98 81 98 28.78
HOE-7125+Bromoxynil 6.25+4 6 95 99 99 60 9IS 25073
HOE-7125+MCPA ioe 6.25+4 6 78 99 98 84 77  29.65
HOE-6001 0.6 0 0 0 0 76 8 28.05
HOE-6001+Bromoxynil 0.6+6 3 97 98 99 80 98 36.75
Untreated 0 0 0 0 0 0 0 28.11
GV % 700 13 10 4 31 17 24.93
LSD 5% 8 13,12 5. 13 17 NS
# OF REPS 4 4 4 4 4 4 4
Summary
The clopyralid & 2,4-D treatment caused injury to the wheat. Observation

prior to the evaluation indicated injury to wheat from many of the
treatments. However, the wheat had recovered by evaluation. Environment
was generally positive for good plant growth at treatment which may have
enforced herbicide action. Kochia control was 95% or more with dicamba,
DPX-R9674, fluroxypyr, metsulfuron and bromoxynil + HOE-7125 or HOE-6001
treatments. The broadleaf control with diclofop was from one replication
indicating ”in Tine” sprayer residual. Green foxtail control with the grass
control herbicides, diclofop, HOE-7125 and H0O3-6001 was usually greater in
open areas indicationg that the wheat canopy prevented spray contact with
the small foxtail in larger wheat. Yield differences among treatments were
not significant because of variability {{om mid-season drought.



Boadleaf weed control in wheat, Carrington 1989. ‘Stoa’ hard red spring
wheat was seeded May 15. Treatment were applied to 4-leaf wheat on June 9
with 65 F, 43% RH, 4 mph south wind, and a partly cloudy sky. Treatments
were applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35
psi to an 8 ft wide are the length of 10 by 25 ft plots. The experiment
was a randomized complete block desi¢gn with four replications. Evaluation
was on July 14. Weed densities viere kochia _ 1 plant per sq meter and
Russian thistle 2 plants per sq meter.

Green

Treatment Rate Wheat foxtail Kochia

(oz/A) (% inj) ---(% control)---
2,4-D dma 6 0 0 70
MCPA dma 6 0 0 56
MCPA ioe 6 0 0 66
Dicamba-Na+MCPA dma 1.5+4 0 0 99
Dicamba+MCPA dma 1.5+4 0 0 99
Bromoxynil&MCPA 8 0 0 99
DPX-R9674+X-77 0.3+0.25% 0 0 99
Metsulfuron+24-D+X-77 0.06+4+0.25% 0 0 89
Clopyralid&2,4-D 9.5 1 0 99
Clopyralid&MCPA 9.5 0 0 99
Fluroxypyr+2,4-D dma+X-77 1+4+0.25% 0 0 86
DPX-R9674+2,4-D dma+X-77 0.12+4+40.2%% 0 0 99
DPX-R9674+Bromoxynil+X-77 0.12+3+0.2%9% 0 0 99
DPX-R9674+Fluroxypyr+X-77 0.12+1+40.2%% 0 0 99
Diclofop+P0 1240.25G 0 92 18
HOE-7125 6.25 0 81 i
HOE-7125+Bromoxynil 6.25+3 0 74 81
HOE-7125+Dicamba-NA 6.25+1 1 88 91
HOE-7125+Bromoxynil 6.25+4 0 70 91
HOE-7125+MCPA ioe 6.25+4 0 93 10
HOE-6001 0.6 0 75 87
HOE-6001+Bromoxynil 0.6+6 2 96 0
Untreated 0 0 0 0
C.V.5% 453 33 20
LSD 5% NS 14 25
# OF REPS 4 4 3

Sunmary

None of the herbicide treatments caitsed injury to wheat. Green foxtail

control was 70% or more with diclofop, HOE-7125, AND HOE-6001 treatments.
Kochia control was variable because of a sparse stand, but generally all
treatments gave acceptable control, except for MCPA, 2,4-D, diclofop, HOE-
6001 alone, and HOE-7125 + MCPA.

-12-



Broadleaf weed control in wheat,

Minot 1989.

was seeded on May 1.

8.5 gpa at 35

psi with a bic

’Stoa’
Treatments were applied to 5.3-
1 to 4 inch tall kochia and Russian thistle on June 5 with 76 F,
mph north wind and clear sky at application.

Hard Red Spring wheat
to 5.5-1eaf wheat and
40% RH, 6

A1l treatments were applied in

ycle wheel type plot sprayer to an 8 ft wide

area the length of 10 by 20 ft plots. The experiment was randomized
complete block with four replications. Evaluation was on July 14. Kochia
was less than 1 plant/sq yd and Russian thistle 2 plants/sq yd. A 4 by 16
sq ft area of wheat was harvested on August 3.
Wheat Test Wheat
Treatment Rate injury KOCZ Ruth Weight Yield
(0z/A) (%) (% control)(1b/bu)(bu/A)
2,4-D dma 6 0 33 6158153 32T
MCPA dma 6 0 13 ISR S5758 25015
MCPA ioe 6 0 18 25025915 3819
Dicamba-Na+MCPA dma 1.5+4 0 87 83 59.1 26.9
Dicamba+MCPA dma 1.5+44 0 82 18 G0 37553
Bromoxyni1&MCPA 8 0 92 S5 SO 2310
DPX-R9674+X-77 0.3+0.25% 0 99 GRS O 23 62
Metsulfuron+2,4-D+X-77 0.06+4+0.25% 0 99 Sel S el
Clopyralid&2,4-D 9.5 0 59 95 591 i 21.6
Clopyralid&MCPA 9.5 0 36 54 59.0 22.2
Fluroxypyr+2,4-D dma+X-77 1+4+0.25% 0 97 94 591 " +31.7
DPX-R9674+2,4-D dma+X-77 0.12+4+0.25% 0 99 84, 59.1  27.2
DPX-R9674+Bromoxynil+X-77 0.1243+0.25% 0 98 99E SN 58I AT22 4
DPX-R9674+F1uroxypyr+X-77 0.12+1+0.25% 0 99 98 58.4 24.2
Diclofop+P0 12+0.256G 0 0 0585 12
HOE-7125 6.25 0 25 bl 5801 2283
HOE-7125+Bromoxynil 6.25+43 0 64 GO B8 21,8
HOE-7125+Dicamba-NA 6.25+1 0 97 88 W50l E s 3] .2
HOE-7125+Bromoxyni1l 6.25+4 2 91 95 B NE 8N 20153
HOE-7125+MCPA ioe 6.25+4 0 46 61 58.9 26.9
HOE-6001 0.6 0 0 0 55,10 1882
HOE-6001+Bromoxynil 0.6+6 0 93 98 59.3 32.0
Untreated 0 0 0 0 56.3 22.9
CN. % 959 26 16 SIN/A I ()
LSD 5% NS 22 15 NS NS
# OF REPS 4 4 4 3 3
Summary

None of the treatment injured wheat or significantly influenced grain yield.

Weed densities were sparse and drought caused variablility in yields.
with treatments containin
fluroxypyr,
effective for kochia were also gener

control exceeded 90%
R9674, metsulfuron,

ally effective for Russian

Kochia
g bromoxynil at 4 oz/A, DPX-
and dicamba + HOE-7125. Treatments

thistle

control, except clopyralid & 2,4-D controlled Russian thistle but not kochia
and HOE-7125 with bromoxynil at 3 0z/A was more effective on Russian thistle

than kochia.

R



Broadleaf weed control in wheat, Langdon 1989. ’‘Len’ Hard Red Spring wheat
was seeded May 11. Treatments were applied to 5-leaf wheat, 3- to 5-leaf
redroot pigweed and 3-leaf wild buckwheat on June 20 with 76 F, 15 to 20 mph
wind, and a cloudy sky. All treatments were applied with a bicycle wheel
type plot sprayer in 8.5 gpa at 35 psi to an 8 ft wide area the length of 10
by 30 ft plots. The experiment was randomized complete block with four
replications. Evaluation was on August 1. Mets+2,4-D+X-77 treatment had a
light application as 20% of fluid volume remained in sprayer after
application, probably due to low pressure.

Wheat Redroot Wild
Treatment Rate ini yld Twt pigweed buckwheat
(oz/A) (%) (bu/A)(1b/bu)(% control)---
2,4-D dma 6 0N 2501 N6IlNS 89 85
MCPA dma 6 1% 32540 16280 70 69
MCPA ioe 6 0N I35 S IREN6 1835 80 37
Dicamba-Na+MCPA dma 1.5+4 0" 32.2° 62.5 98 98
Dicamba+MCPA dma 1.5+4 OFS 37538 16100 99 99
Bromoxynil&MCPA 8 QR 128 5 M6/ 95 89 97
DPX-R9674+X-77 0.3+0.25% DS FR3ISERNG6 0115 99 99
Metsulfuron+2,4-D dma+X-77 0.06+4+0.25% 0 30.4 61.5 99 99
Clopyralid&24-D 9.5 0SS P30 3 RENG 220 99 99
Clopyralid&MCPA 9.5 0Rs1i32.:3" - 162.0 95 97
Fluroxypyr+2,4-D dma+X-77 1+4+0.25% 0 29.6 62.0 94 99
DPX-R9674+2,4-D dma+X-77 0.12+4+0.25% 0 30.1 62.5 99 96
DPX-R9674+Bromoxynil+X-77  0.12+3+0.25% 13 31.1 60.0 99 99
DPX-R9674+Fluroxypyr+X-77 0.12+1+0.25% 0 31.4 62.0 98 94
Diclofop+PO 12+0.25G 0L P33T N62.55 0 0
HOE-7125 6.25 0 29.1 62.0 92 81
HOE-7125+Bromoxynil 6.25+3 0 29.7 62.0 94 87
HOE-7125+Dicamba-NA 6.25+1 0 27.8 62.5 93 85
HOE-7125+Bromoxynil 6.25+4 OF" 133,48 6105 80 98
HOE-7125+MCPA ioe 6.25+4 0 31.5 62.0 96 85
HOE-6001 0.6 0 29.9 62.0 8 8
HOE-6001+Bromoxynil 0.6+6 0 32.9 62.0 77 97
Untreated 0 OFR 311 38620 0 0
CN. % 13 820581 15 19
LSD 5% 1 NS 17 21l
# OF REPS 4 4 4 4
Summary

None of the herbicide treatments caused important injury to wheat. All
herbicide treatments have 90% or more redroot pigweed control except for
2,4-D, MCPA, diclofop, HOE-7125 alone or with bromoxynil at 4 oz/A and HOE-
6001 alone or with bromoxynil. Dicamba as the dma or sodium formulation
were equally effective for redroot pigweed and wild buckwheat control. The
MCPA isooctyl ester tended to be more effective than the dma salt for
redroot pigweed control but less effective for wild buckwheat control. Wild
buckwheat control exceeded 90% with the sulfonylureas, clopyralid,
fluroxypyr, dicamba + MCPA, bromoxynil & MCPA and HOE-7125 + bromoxynil
treatments. -14-



Broadleaf weed control in wheat, Williston 1989. ‘Amidon’ hard red spring
wheat was seeded on fallow May 17. Treatments were applied to 4 to 4.5-1eaf
wheat, 2 to 3-inch tall tame mustard, 2 to 4-leaf green foxtail, and 1 to 2-
inch tall Russian thistle on June 14 with 50 F, 91% RH, 2 mph wind, and a
clear sky. Treatments were applied with a tractor-mounted sprayer delivering
8.5 gpa at 35 psi to an area 8 ft wide the length of 10 by 24 ft plots. The
experiment was a randomized complete block design with four replications.
Evaluation was on July 12. Weed infestations of tame mustard, Russian
thistle, and green foxtail were moderate. Harvest for yield was on August 8.

2 Wheat
Treatment Rate Injury Yield Tamu Ruth Grft
(oz/A) (%) (bu/A) ----(% control)---
2,4-D dma 6 0 7.1 99 95 0
MCPA dma 6 1 6.3 95 40 0
MCPA ioe 6 1 6.8 95 28 0
Dicamba-Na+MCPA dma 1.5+4 3 6.1 96 94 5
Dicamba+MCPA dma 1.5+4 2 6.8 99 96 6
Bromoxyni1&MCPA 8 3 7.0 97 93 5
DPX-R9674+X-77 0.3 0 7.9 99 98 8
Metsulfuron+24-D+X-77 0.06+4 1 7.6 99 99 15
Clopyralid&24-D 9.5 I 7.4 99 90 0
Clopyralid&MCPA 9.5 2 6.9 99 97 23
Flox+2,4-D dma+X-77 1+4 5 7.2 99 99 13
DPX-R9674+2,4-D dma+X-77 0.12+4 2 7.4 97 99 )
DPX-R9674+Brox+X-77 0.12+3 5 7.6 99 99 10
DPX-R9674+F1ox+X-77 0.12+1 1 7.5 99 99 0
Diclofop+PO 12 0 7.8 0 0 93
HOE-7125 6.25 1 8.9 99 87 97
HOE-7125+Bromoxyni1 6.25+3 2 9.0 99 97 95
HOE-7125+Dicamba-NA 6.25+1 2 9.2 99 94 96
HOE-7125+Bromoxynil 6.25+4 3 9.7 99 98 93
HOE-7125+MCPA ioe 6.25+4 2 8.8 99 85 95
HOE-6001 0.6 2 7.8 0 0 95
HOE-6001+Bromoxynil 0.6+6 2 9.5 97 96 59
Untreated 0 0 6.3 0 0 0
C.V. % 145 11.1 2 10 34
LSD 5% NS 2 2 11 17
# OF REPS 4 4 4 4

“dma = dimethyl amine; ioe = isooctyl ester; X-77 = non-ionic surfactant
from Valent, applied at 0.25% (v/v); Brox=bromoxynil; Flox = fluroxypyr; PO
= petroleum o0i1 with 17% emulsifier (Moract) applied at 1 quart/A;
clopyralid&2,4-D or MCPA=3:16 formulated mixture; bromoxynil&MCPA = 1:1
formulated mixture; HOE-7125=1.3:1:3 formulated mixture of fenoxaprop:
2,4-D:MCPA; DPX-R9674=2:1 formulated mixture of DPX-M6316&DPX-L5300.

Summary

None of the herbicide treatments caused important injury to wheat. Wheat
yield generally responded to weed control, especially green foxtail control.
Russian thistle control exceeded 90% except when treated with MCPA, diclofop,
HOE-7125, HOE-7125+MCPA. Green foxtail control with HOE-6001 was antagonized
when applied with bromoxynil. However, dicamba or bromoxynil did not
antagonize green foxtail control with HPE-7125.



DPX-R9674 combinations for broadleaf weed control, Fargo 1983.  ‘Wheaton’
Hard Red §prin% wheat was seeded April 2 reatments were applied to 4.5-
leaf wheat, 1 to 3 inch tall kochia ard 2- to 4-leaf wild mustard on June 5
with 70 F, 65% RH, _ 5 mph wind, and a cloudy sky at application. Treatments
were applied with a biC{cle wheel type plot sgra{er in 8.5 gpa at 35 psi to
an 8 ft wide area the length of 10 by 30 ft plots. The experiments was a
randomized complete block with four replications. Evaluations were taken on
June 20 and July 27. Kochia density wis less than 1 plant/sq. ft, and common
lambsquarters and wild mustard 1 plant;sq. yd. Harvest for wheat yield was on

July 28.
June 2 July 27
Wheat Wheat
e ini KO

Treatment? Rai. CZ Wimu Colg KOCZ yield
(0z,'R) lig (----% control----) iBu7A)
99 99 99 99 23.97

DPX-R9674+X-77 R

W
(Vo)
w
(Ve)
(Ve )
(Ve
(Te]
(Vo)
(Vo)
~N
e
-
N

DPX-R9674+Dicamba-Na+X-77 0.341

DPX-R9674+Bromoxynil+X-77 0.34-2 5 99 99 99 99 16.78
DPX-R9674+2,4-D dma+X-77 0.344 § 1998 199899 99 20.06
DPX-R9674+2,4-D bee+X-77 0.344 1 99 99 99 99 26.09
DPX-R9674+MCPA dma+X-77 0.344 1 99 99 99 99 21.92
DPX-R9674+Clopyralid&2,4-D+X-77 0.3+3.6 0 99 99 99 82 18.92
DPX-R9674+C]opyra1id&MéPA+X-77 0.3+31.6 3 99 99 99 99 19.42
DPX-R9674+Fluroxypyr+2,4-D+X-77 0.3+ +4 3 99 99 99 99 17.29
DPX-L5300+X-77 0.125 ] 99 99 99 99 22.70
DPX-L5300+Dicamba-Na+X-77 0.12%+1 3 99 99 99 99 18.80
DPX-L5300+Bromoxynil+X-77 0.12%+2 Sl B CL) S C)) 94 19.77
DPX-1L5300+2,4-D dma+X-77 0.12%+4 2 '%99. 09" 99 99  20.77
DPX-L5300+2,4-D bee+X-77 0.12%+4 3 99 99 99 99 17.80
DPX-L5300+MCPA dma+X-77 0.12%+4 0 99 99 99 99 19.04
DPX-1L5300+Clopyralid&2,4-D+X-77 0.125+3.6 1 99 99 99 99 25.02
DPX-L5300+Clopyralida&MCPA+X-77 0.125+43.6 1 99 99 99 98 18.88
DPX-L5300+Fluroxypyr+2,4-D+X-77 0.125+144 3 99 99 99 99 21.99
Dicamba-Na+X-77 & 6 96 99 96 99 22.22
Dicamba-Na+MCPA dma+X-77 1.5+4 7 98 99 99 99 17.27
Bromoxynil+X-77 4 1 99 99 99 99 23.09
Bromoxynil&MCPA+X-77 8 1 97 99 99 98 20.18
Clopyralid&2,4-D+X-77 731 1 8 99 97 88 23.29
C]opyra]id&MéPA+X—77 7.1 0 75 99 97 58 20.80
Fluroxypyr+24-D+X-77 1--4 1 98 99 98 99 19.60
2,4-D bee+X-77 | it R768 199 "NG7 75 1873
2,4-D dma+X-77 4 1 84 99 97 68 21.08
MCPA dma+X-77 | 1" 58 98 98 36 20.88
Untreated 0 0 0 0 0 (e 1125 71°)
C.V. % 103 8 0 1 13 = 23.55
LSD 5% 3 . 10 0 2 16 NS
g OF REPS 4 4 4 4 4 4

X-77 of 0.25% (v/v) in all treatments.
Sumiary

None of the herbicide treatments caused any important injury to wheat.
However, an observation shortly afterr treatment indicated chlorosis and a
reduced wheat height for DPX-R9674 and DPX-L5300 and prostrate growth for
dicamba treatments. Injury sKmptons were not obvious at the preharvest
evaluation and only slight at the June 20 evaluation. Wild mustard and
common lambsquarters were effective]; controlled by all treatments. Kochia
was controlled §¢ 95%& with DPX-R9674, DPX-L5300 (except for DPX-R9674 with
clopyralid & 2,4-D at the July 27 eva]uationz, bromoxynil & MCPA, and
fluroxgpyr + 2,4-D. Kochia control with the other treatments was clopyralid
& 2,4-D ¢ 2,4-D bee = 2,4-D dma ¢ clopyralid & MCPA ¢ MCPA dma. Wheat yields
tended to be increased 6y most herbicide treatments. Yield differences were
not significant because of variability due to the drought and weeds were not
competitive because their emergence was about 2 weeks after the wheat.

~16-



DPX-R9674 combinations for broadleaf weed Minot 1989. ’‘Stoa’ Hard Red S ring
wheat was seeded on May 1. Treatments were applied to 5.3- to 5.5-1eaf wheat,
1 to 4 inch tall kochia and Russian thistle on June 5 with 68 F, 50% RH, 6 mph
northwest wind and a sunny sky. Treatments were applied in 8.5 g?a at 35 psi
with a bicycle wheel type plot sprayer to an 8 ft wide area the ength of 10
by 20 ft plots. The experiment was a randomized complete block with four

replications. Evaluation was taken on July 14. Kochia density was Gl el
plant/sq. yd and Russian thistle 3 plants/sq. yd. A 4 by 16 sq ft area of
wheat was harvested on Auqust 3.
. ~ Wheat Test  Wheat

Treatment Rate injury KOCZ Ruth weight yield

(0z/R) contro u) (bu/A)
DPX-R9674+X-77 0.3 <9 99 99 58.6 22.6
DPX-R9674+Dicamba-Na+X-77 0.3+1 0 99 99 58.7 21.5
DPX-R9674+Bromoxynil+X-77 0.3+2 0 99 99 58.8 22.8
DPX-R9674+2,4-D dma+X-77 0.3+4 0 99 99 58.6 22.1
DPX-R9674+2,4-D bee+X-77 0.3+4 0 99 99 57.4 19.9
DPX-R9674+MCPA dma+X-77 0.3+44 1 99 97 SORTe 220k 3
DPX-R9674+Clopyralid&24D+X-77 0.3+3.6 1 99 99 58.9 23.2
DPX-R9674+Clopyralid&MCPA+X-77 0.3+3.6 1 99 98 59.0 24.5
DPX-R9674+F1uroxypyr+2,4-D+X-77 0.3+1+4 0 99 99 SSHeR 2]
DPX-L5300+X-77 0.125 0 99 94 58.6 22.4
DPX-L5300+Dicamba-Na+X-77 0.125+1 1 99 95 S9E 78 82473
DPX-L5300+Bromoxynil+X-77 0.125+2 1 99 95 58.5 21.4
DPX-L5300+2,4-D dma+X-77 0.125+4 3 97 94 58.1 20.3
DPX-15300+2,4-D bee+X-77 0.125+4 0 99 97 60.0 25.8
DPX-L5300+MCPA dma+X-77 0.125+4 0 99 98 58.8 23.0
DPX-15300+Clopyralid&24D+X-77 0.125+3.6 0 99 99 58.9 24.0
DPX-L5300+CTopyralid&MCPA+X-77 0.125+3.6 0 99 98 59.0 23.1
DPX-L5300+FTuroxypyr+2,4-D+X-77 0.125+1+4 1 99 98 58.4 21.7
Dicamba-Na+X-77 2 I 93 89 59.6 24.7
Dicamba-Na+MCPA dma+X-77 1.5+4 1 97 94 59.5 21.9
Bromoxynil+X-77 4 -0 87 87 58.5 22.5
Bromoxyni18MCPA+X-77 8 0 84 9] 59.0 24.3
Clopyralid&24D+X-77 Ul 0 43 92 58.8 22.9
Clopyralid&MCPA+X-77 7.1 0 25 40 58.3 21.6
Fluroxypyr+2,4-D+X-77 1+4 1 95 94 5925 '23.3
2,4-D bee+X-77 4 0 63 94 58.3 21.1
2,4-D dma+X-77 4 1 34 88 58.4 23.4
MCPA dma+X-77 4 0 8 8 58.6 24.8
Untreated 0 0 0 0 57Fs2% 2001
C.V. % 296 13 9 .37 "11.9
LSD 5% NS 16 11 1.2 NS
g,OF REPS 4 4 4 3 3

X-77 at 0.25% (v/v) in all treatments.
Summary

None of the herbicide treatments caused ang imfortant injury to wheat. All
treatments containing either DPX-R9674 or DPX- 5300 gave 93% or more kochia

and Russian thistle control. The only other treatments with 93% or more
kochia and Russian thistle control were dicamba + MCPA and fluroxypyr + 2,4-D.
2,4-D ioe was more effective for Russian thistle. Both 2,4-D ~formulations
were more effective than MCPA dma. The greater effectiveness of the 2,4-D

formulation gave similar control and probably reflects the dryer conditions
during treatment at Minot. Clopyralid & 2,4-D gave adequate Russian thistle
control but not kochia and col yralid & MCPA was inadequate for both species.
Wheat yield was not signifcant y influenced by herbicide treatments probably
because weed infestation were sparse.

Sl



DPX-R9674 combinations for broadleaf weed control in wheat, Williston 1989.
"Amidon’ hard red spring wheat was seeded no-till into standing stubble on
May 11 . Treatments were applied to 4-leaf wheat, 1 to 2-inch tall Russian
thistle, and emerging to 2-leaf green foxtail on June 8 with 55 F, 68% RH, 5
mph wind, and a clear sky. Treatments were applied with a tractor-mounted
sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of 10
by 25 ft plots. The experiment was a randomized complete block design with
four replications. Evaluation was on June 30. Weed densities were heavy
infestation for Russian thistle, 1light infestation for green foxtail, and a
spotty light infestation of kochia. Harvest for yield was on Auqust 7.

Wheat Ruth
Treatment Rate Inj Strd Tw_ Yield control
(oz/A) (%) (%) (1b/bu)(bu/A) (%)
DPX-R9674+X-77 0.3 0 0 58.4 7.3 97
DPX-R9674+Dicamba-Na+X-77 0.3+1 1 0 58.8 8.5 96
DPX-R9674+Bromoxynil+X-77 0.3+2 1 0 58.8 7.6 99
DPX-R9674+2,4-D dma+X-77 0.3+4 1 0 58.7 7.2 98
DPX-R9674+2,4-D bee+X-77 0.3+4 0 0 58.6 7.1 99
DPX-R9674+MCPA dma+X-77 0.3+4 1 0 58.7 6.3 98
DPX-R9674+Clopyralid&2,4-D+X-77 0.343.6 1 0 58.8 7.8 98
DPX-R9674+Clopyral id&MCPA+X-77 0.343.6 2 0 581 8NN bR Ry
DPX-R9674+Fluroxypyr+2,4-D+X-77 0.3+1+4 1 0 ST S C8
DPX-L5300+X-77 0.125 0 0 58175 o 658 9
DPX-L5300+Dicamba-Na+X-77 0.125+1 2 0 5941, 448538 298
DPX-1L5300+Bromoxynil+X-77 0.125+2 0 0 58.9 7.8 96
DPX-L5300+2,4-D dma+X-77 0.125+4 0 0 58.4 6.6 97
DPX-15300+2,4-D bee+X-77 0.125+4 1 0 58.4 6.7 97
DPX-L5300+MCPA dma+X-77 0.125+4 1 0 58.3" ' 169" sgi
DPX-L5300+Clopyralid&2,4-D+X-77 0.125+3.6 1 0 58.9 6.7 95
DPX-L5300+Clopyral id&MCPA+X-77 0.125+3.6 0 0 58.6 6.9 95
DPX-L5300+FTuroxypyr+2,4-D+X-77 0.125+1+4 0 0 58.3 6.8 96
Dicamba-Na+X-77 2 3 0 58.4 3.8 51
Dicamba-Na+MCPA dma+X-77 1.5+4 5 0 584 %% 53]
Bromoxynil+X-77 4 0 0 58.7 6.8 96
Bromoxynil8MCPA+X-77 8 1 0 5807 N9 98
Clopyralid&2,4-D+X-77 7.1 0 0 58.3 5.8 74
Clopyralid&MCPA+X-77 7.1 - - T
Fluroxypyr+24-D+X-77 1+4 5 3 58.7 6.5 .74
2,4-D bee+X-77 4 2 0 58.4 6.2 78
2,4-D dma+X-77 4 0 0 58.5 6.0 70
MCPA dma+X-77 4 0 0 56.9 4.8 20
Untreated 0 0 0 57.2 4.0 0
C.V. % 123 45 26.2 6
LSD 5% 4 2 2.4 = W
# OF REPS 4 4 1 4 4

®X-77 = non-ionic surfactant from Valent at 0.25%, dma = dimethyl amine Na
= sodium; bee = butoxyethanol ester; clopyralid&2,4-D or MCPA was a 3:16

formulated mixture; DPX-R9674 was a 2:1 formulated mixture of DPX-M6316&

DPX-L5300; Strd=stand reduction; Tw = test weight.

Summary

None of the heribicide treatments caused important injury to wheat. The
clopyral id&MCPA caused severe injury and the data is not included because
the injury probably was from spray contamination. Wheat yield was generally
increased relative to the degree of Russian thistle control. Russian
thistle control exceeded 90% for all _PgX-15300, DPX-R9674, and bromoxynil
treatments. o=



Fluroxypyr for weed control in wheat, Farqo 1989. ‘Wheaton’ Hard Red
Spring wheat was seeded on April 28. Treatments were applied to 4.5-1eaf
wheat and 1 to 3 inch tall kochia on June 5 with 65 F, 70% RH, 5 to 8 mph
wind and a partly cloudy sky at application. A1l treatments were applied
with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to an
8 ft wide area the length of 10 by 30 ft plots. The experiment was a
randomized complete block with four replications. Evaluations were on
June 19 and July 27. Kochia was dense and the wheat stand was sparse and
variable. Harvest for wheat yield was on July 28.

June 19 July 27

Wheat Wheat

Treatment Rate injury KOCZ KOCZ yield
(oz/A) (%) (% control) (bu/A)

Fluroxypyr+X-77 0.75+.25% 0 90 96 23.7
Fluroxypyr+X-77 1.0+.25% 1 94 97 20.0
Fluroxypyr+X-77 1.5+.25% 2 95 99 21.8
Fluroxypyr+Exp2 0.75+.25G 0 92 97 20.5
Fluroxypyr+DPX-R9674+X-77 0.75+0.125+.25% 2 99 99 27.5
Fluroxypyr+DPX-R9674+X-77 1+0.125+.25% 3 99 99 23]
Fluroxypyr+DPX-R9674+X-77 0.76+0.25+.25% 3 99 99 2346
Fluroxypyr+DPX-R9674+X-77 140.25+.25% 3 99 99 19.4
DPX-R9674+2,4-D dma+X-77 0.125+4+.25% 0 99 99 23.5
DPX-R9674+Bromoxynil+X-77 0.125+3+.25% 0 99 99 27.6
DPX-R9674+Bromoxynil+X-77 0.06+3+.25% 2 99 97 21.7
DPX-R9674+X-77 0.125+.25% 2 99 99 18.4
DPX-R9674+X-77 0.25+.25% 3 99 99 25.8
DPX-R9674+EXP2 0.125+.256G 1 95 98 20.1
2,4-D dma 6 0 79 75 20.0
Bromoxynil&MCPA 6 1 92 92 2081
Bromoxynil1&MCPA+MCPA ioe 6+2 1 91 86 21.9
Bromoxyni1&MCPA 8 1 99 98 18.7
Untreated 0 0 0 0 17.0
CIVSR% 152 4 5 19.0
LSD 5% NS 5 7 5.9
# OF REPS 4 4 4 4

Summary

None of the herbicide treatments caused important injury to wheat.
Fluroxypyr alone or with DPX-R9674, DPX-R9674 alone or with all other
herbicides, and bromoxynil & MCPA gave 90% or more kochia control at both
evaluation dates. 2,4-D dma gave 75 to 79% kochia control. Yield was or
tended to be higher for herbicide treated than untreated wheat. However,
yields were quite variable because of the drought and weed competition
Tight because of emergence of weeds about 2 to 3 weeks after the wheat.

1G]



V-23121 for weed control in spring wheat, Fargo 1989. “Wheaton” Hard Red Spring wheat was seeded on April 28. Treatments (21f) were applied to 3-leaf
wheat, cotyledon to 1 inch tall kochia, cotyledon to 2 inch tall common Jambsquarter, and cotyledon redroot pigweed on May 27 with 60 F, 65% RH, 10
mph wind and a clear sky. Treatments (TS) were applied to 4.5-leaf wheat, 1 to 3 inch tall kochia, 1 to 4 inch tall common lambsquarter, 1 to 3 inch
tall wild buckwheat and 2-leaf redroot pigweed on June 5 with 70 F, 70% RH, 8 mph wind, and a cloudy sky. The 2-week rainfall after treatment was 0.05
for S1 and 0.21 inch for TS treatments. A1l treatments were applied in 8.5 gpa at 35 psi with a bicycle wheel type plot sprayer to an 8 ft wide area
the length of 10 by 30 ft plots. The experiment was randomized complete block with four replications. Evaluations were on June 1, 9, 19, 29, and
July 27. Harvest for wheat yield was on July 19.

June 1 June 9 June 19 June 29 July 19

Wheat Wheat Wheat Wheat Wheat

Treatment? Rate inj KOCZ Wimu Colg Rrpw inj KOCZ Colg Rrpw inj Kocz Colg Rrpw inj Kocz Colg Wibu Yeft Kocz Colg yield
(0z/A) (%) ----(% control)---- (%) -(% control)-- (%) -(% control)-- (%) --------- (% control)--------- (bu/A)

V-23121(21f) 0.14 2 87 90 66 98 1 89 79 98 08 76 7L 97 3 67 60 85 18 64 75 28.1
v-23121(21f) 0.21 4 95 80 82 99 2 96 96 97 1 85 80 99 0 71 70 90 13 83 65 26.5
V-23121(21f) 0.28 5 9 90 85 99 4 91 96 99 4 96 81 99 4 8 80 939 15 83 60 28.9
V-23121(21f) 0.35 5 96 90 88 99 3 95 86 99 1 95 78 99 3 91 69 70 63 93 69 23.9
V-23121+X-77(21f) 0.14+0.0625% 16 95 98 93 99 10 92 88 98 6 83 87 99 5 82 71 99 30 73 65 26.8
V-23121+X-77(21f) 0.21+0.0625% 23 99 98 99 93 10 95 94 99 4 94 93 99 6 87 90 99 59 87 90 29.6
V-23121+MCPA-dma(21f) .07+4 1 g5 g5 E g 7ENNg 7 0 95 98 99 IRERG g B 99 1 89 99 85 39 87 97 29.7
V-23121+MCPA-dma(21f) 0.14+4 1 96 99 90 97 1 96 91 98 3 96 98 99 5 91 93 80 23 90 99 26.3
V-23121+MCPA-dma(21f) 0.21+4 4 93 93 98 99 3 97 98 99 0 99 99 99 5 99 99 99 45 98 99 27.7
V-23121+Diclofop(21f) 0.28+12 28 99 99 99 93 18 99 93 99 11 99 97 99 11 98 93 99 83 96 96 28.9
Diclofop(21f) 12 23 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 40 0 OF 25151
V-23121+AC-222293(21f) 0.28+5 31 99 99 97 99 18 98 97 99 17 97 96 99 16 95 93 99 89 94 98 20.0
AC-222283(21f) 5 0 18 20 3 8 0 0 0 0 1 5 0 14 0 18 0 70 0 25 8 28.1
MCPA-dma (21f) 4 0 38 40 63 55 0 73 87 70 1 78 99 491 0 59 99 0 0 68 98 27.8
Bromoxyni18MCPA(21f) 8 1 99 97 99 97 0 99 99 99 0 99 99 99 1 99 99 99 44 99 99 29.9
Bromoxynii{Zir) 4 ¢ 55 38 58 5SS O T S ) i e e ea n aa aa aa n aQa a3 27.6
V-23121(TS) 0.14 6 53 21 89 5 86 50 99 3 49 30 99 24 ©b1i 36 22.4
V-23121(TS) 0.21 7 53 24 84 GENEIREN3 7] 3 44 34 0 25 71 48 23.1
V-23121(TS) 0.28 5. 56 3393 7 91 81 99 6 53 8 90 20 87 53 22.4
V-23121(TS) 0.35 3 68 28 88 8 95 58 99 3 71 28 90 53 86 25 24.5
V-23121+X-77(TS) 0.14+0.0625% 40 94 96 99 23 99 96 98 11 84 96 99 59 93 93 21.0
V-23121+X-77(TS) 0.21+0.0625% 43 95 97 99 26 98 96 99 15 95 98 99 69 93 95 27.8
V-23121+24-Ddma(TS) .07+4 14 86 84 97 8 96 98 99 6 95 939 99 35 97 93 24.6
V-23121+24-Ddma(TS) 0.14+4 17 91 88 97 6 97 97 99 4 95 99 99 44 95 99 25.8
V-23121+24-Ddma(TS) 0.21+4 14 84 82 85 13 97 98 99 8 92 99 99 48 95 99 29.0
V-23121+24-Ddma+X-77(TS) 0.14+4+0.0625% 48 96 97 99 30 98 99 99 25 97 99 99 41 96 99 23.0
24-Ddma(TS) 4 3 43 48 61 2 83 94 98 1 69 97 99 0 75 98 24.4
Bromoxyni1&MCPA(TS) 8 3 94 95 94 4 99 939 499 6 939 99 85 42 98 93 22.8
Bromoxyni1(TS) 4 3 8 8 95 3 98 98 97 5 98 98 99 13 98 99 26.3
Untreated 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24.0
C.V. % HENL 1l 11 11 34 10 11 10 63 8 13 6 88 20 20 85 13 19 22.9
LSD 5% 17813 12 14 Al LR 6 g 15 7 G 21 2 41 15 20 NS
# OF REPS 4 4 1 4 4 4 4 4 4 4 4 4 4 4 4 4 1 4 4 4 4

®"dma designates the dimethylamine salt; and bromoxynil & MCPA was a 1:1 mixture of the octanoic acid ester of bromoxynil and isooctyl ester of MCPA.
Summary

Wheat yields were not significantly influenced by weed control with the treatments as drought caused variability and weeds generally emerged Tlater
than the wheat reducing their competitiveness. V-23121 applied with non-ionic surfactant (X-77), diclofop, or AC-222,293 caused a “burn” to wheat
leaves shortly after treatment. V-23121 control of weeds was redroot pigweed ¢ kochia ¢ common lambsquarter. The inclusion of MCPA or 2,4-D with V-
23121 enhanced weed control without greatly increasing injury to wheat. These mixtures generally gave weed control similar to that with bromoxynil or
bromoxynil & MCPA.



Foxtail control in wheat, Fargo 1989. ’Wheaton’ Hard Red Spring wheat was
seeded on May 16. Treatments were applied to 3- to 4-leaf wheat, 2- to 4-
leaf foxtail and 0.5 to 2 inch tall kochia on June 9 with 67 F, 40% RH, 3 to
6 mph north wind and a clear sky. Treatments were applied in 8.5 gpa at 35
psi with a bicycle wheel type plot sprayer to an 8 ft wide area the length
of 10 by 30 ft plots. The experiment was a randomized complete block with 4
replications. Evaluation of green and yellow foxtail was difficult because
of drought stress on July 28. Foxtail (green and yellow in equal
proportion) and kochia density was ¢ 10 plants/sq ft.

Wheat
Treatment Rate injury Foxtail Kochia
(oz/A) (%) --(% control)---
Diclofop+petroleum oil 12+0.125G 0 84 0
HOE-7125 6.25 0 99 72
HOE-7125 7.5 0 99 59
HOE-6001 0.6 0 99 0
HOE-6001 0.92 0 99 0
HOE-7125+Dicamba 7.5+1 2 99 99
HOE-7125+Bromoxynil 7.5+2 2 97 95
HOE-7125+MCPA 7.5+3 1 99 S/
BAS-514 4 0 70 0
BAS-514+seed oil 4+.25G 0 94 63
BAS-514+methylated seed oil 4+.25G 0 99 81
BAS-514+petroleum oil 4+.25G 0 92 58
BAS-514+BAS-090 4+.25G 2 97 89
BAS-514+DPX-R9674+methylated seed o0il 4+0.3+0.25G 0 98 97
BAS-514+DPX-R9674+methylated seed oil 4+0.15+0.25G 0 95 99
Untreated 0 1 25 25
GV % 223 20 43
LSD 5% 2 25 34
# OF REPS 4 4 4
Summary

None of the herbicide treatments caused important injury to wheat. Wheat
was not harvested for yield because of the drought stress. Foxtail was
effectively controlled by HOE-7125, HOE-6001, and BAS-514 with adjuvants.
Kochia and foxtail were controlled when dicamba or bromoxynil were included
in the HOE-7125 and DPX-R9674 in the BAS-514 + MS treatment.
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Lanceleaf sage control in wheat. An experiment was conducted at Christine,
North Dakota to evaluate several postemergence herbicides for lanceleaf sage
control in hard red spring wheat. Treatments were applied to 3 to 4-leaf
wheat and cotyledon to 4-leaf lanceleaf sage on June 3 with 65 F, 50% relative
humidity, and clear skies. All treatments were applied with a bicycle wheel
plot sprayer delivering 8.5 gpa at 35 psi through 8001 regular flat fan
nozzles. The experiment had a randomized complete block design with four
replications. Lanceleaf sage control was evaluated on June 6, July 3, and
July 26.

Treatment® Rate June 16 July 3  July 26
(oz/A) (% lanceleaf sage control)
MCPA 6 80 99 95
2,4-D 6 85 99 99
Bromoxynil&MCPA 484 99 99 99
Bromoxynil 4 92 95 99
MCPA+Dicamba 4+1.5 82 99 99
DPX-M6316&DPX-L5300+X-77 0.17&0.08+0.25% 66 84 83
DPX-M6316&DPX-L5300+X-77 0.258&0.12+0.25% 69 91 89
DPX-M6316&DPX-L5300+MCPA+X-77 0.08&0.04+0.12% 65 80 85
Clopyralid&2,4-D 1.5&8 88 99 99
Clopyralid&MCPA 1.789.3 83 99 99
GV % 6 4 5
LSD 5% 7 4 6

&g = formulated mixture; X-77 = nonioriic surfactant.

Lanceleaf sage control increased from the June 16 evaluation to the July 3 and
26 evaluation. A1l treatments except DPX-M6316&DPX-L5300 alone or with MCPA
provided near complete lanceleaf sage control by the last two evaluations.
DPX-M6316&DPX-15300 treatments did not kill all lanceleaf sage, but severely
stunted the plants.
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Green foxtail control HRS wheat. Thompson Curtis R. and Ben K. Hoag. An
experiment was conducted to evaluate herbicides for foxtail control in Stoa
HRS wheat seeded at Minot ND on May 4, 1989, Early postemergence (S1)
treatments were applied to 3.5-leaf wheat, 0.25- to 1-inch green foxtail, and
1-  to 2-inch common lambsquarters on May 31 with 65 F, 7 mph wind, 55%
relative humidity, and clear sky. Late postemergence (S2) treatments were
applied to 5- Tleaf wheat, 0.5- to 3.5-inch green foxtail, and 1- to 3-inch
common lambsquarters on June 5 with 76 F, 6 mph wind, 38% relative humidity,
and clear sky. A1l treatments were applied with a shielded bicycle-wheel-type
plot sprayer with 8001 nozzles delivering 8.5 gpa at 35 psi to a 7 ft wide
area the length of the 10 by 16 ft plots. The experiment was a randomized
complete block design with four replicates. Evaluations were made on June 24.
A 4 by 16 ft area was harvested for grain yield on August 3.

e Wheat"”
Treatment= Stage Rate Yield H,0 Testwt Inj Grft Colg
(oz/A) (bu/A)(%)(]b/bu) (%) (% control)
Diclofop+COC (S1) 12 30,7 153 581" 9] “i<ig] 0
Propanil&MCPA (S1) 1584 33.0 14.6 58.7 6 88 95
Propani1&MCPA+Brox&MCPA (S1) 15&4+28&2 32.0 14.0 59.2 9 88 98
Fenoxapropxaprop&2,4-D&MCPA (S2) 1.58&1.283.5 32.5 13.6 59.0 5 98 96
Fenox&2,4-D&MCPA+Dicamba-Na (S2) 1.581.283.5+1 32.4 13.7 59.6 6 98 96
Fenox&2,4-D&MCPA+MCPA ester (S2) 1.581.283.5+4 34.4 14.3 59.4 3 93 95
Fenox&2,4-D&MCPA+Bromoxynil (S2) 1.581.2&3.5+4 34.1 15.1 59.0 5 91 98
Untreated 0 31.8 14.0 58.6 0 0 0
C.V. % 12.7 5.2 1.0 67 4 2
LSD 5% NS 1.1~ 8 -4 5 2

€ C0C = 1 pint/A Sunit crop oil concentrate; & = formulated mixture; Na =
b sodium salt.
H,0 = Grain moisture at harvest; Testwt = test weight; Inj = injury; bu =
blishel.
Summary

Stoa wheat was slightly injured initially by some treatments but did not
influence grain yield. Differences in grain moisture at harvest indicates a
slight delay in crop maturity which may have been caused by herbicide injury
or reduction in weed competition. Fenoxaprop&2,4-D&MCPA alone and in
combination with dicamba gave the highest foxtail control. A1l treatments
gave adequate control of the moderate infestation of green foxtail. The light
infestation of common Tlambsquarters was controlled with all  herbicide
treatments except diclofop plus crop oil.
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Sulfonylurea combinations for false chamomile control in durum wheat.
Thompson, Curtis R. and Jon J. Fisher. An experiment was conducted to
evaluate various herbicide treatments for false chamomile control in a
commercial durum wheat field. Treatments were applied with a bicycle-wheel-
type plot sprayer with 8001 nozzles delivering 8.5 gpa at 35 psi to 1- to 1.5-
inch spring emerged false chamomile and 5-leaf durum wheat on June 22, 1989
with partly cloudy skies and 60 F near Mohall, ND. Visual evaluations were
made on July 17. The experiment was a randomized complete block with three
replicates.

False 4
Treatment chamomile
Rate control
(oz/A) (%)
Chlorsulfuron+R-11 0.25+0.25% 95
Chlorsul furon+2,4-D amine+R-11 0.25+4+.25% 96
Metsulfuron+R-11 0.06+0.25% 97
Mets+2,4-D amine+R-11 0.06+4+.25% 98
DPX-M6316+R-11 0.25+0.25% 81
DPX-M6316+R-11 0.5+40.25% 83
DPX-M6316+2,4-D amine+R-11 0.25+4+0.25% 63
DPX-M6316+2,4-D amine+R-11 0.5+4+0.25% 70
DPX-L5300+R-11 0.125+0.25% 71
DPX-L5300+R-11 0.25+0.25% 88
DPX-15300+2,4-D amine+R-11 0.125+4+0.25% 48
DPX-1L5300+2,4-D amine+R-11 0.25+4+0.25% 65
DPX-M6316&DPX-L5300+R-11 0.1678%0.083+0.25% 82
DPX-M6316&DPX-1L5300+R-11 0.33%0.17+0.25% 92
DPX-M6316&DPX-15300+2,4-D amine+R-11 0.167%0.083+4+0.25% 63
DPX-M6316&DPX-15300+2,4-D amine+R-11 0.33%0.17+4+0.25% 83
CRVES% 10
LSD 5% 14
F-TRT 10

% R-1l1=a nonionic surfactant from Wilbur E11is in the spray on a volume

percentage.
Summary

Chlorsulfuron and metsulfuron alone ard in combination with 2,4-D amine gave
95 to 98% control of false chamomile. DPX-M6316 0.25 at oz/A, DPX-L5300 at
0.125 oz/A and DPX-M6316&DPX-L5300 at (.25 o0z/A gave significantly less false
chamomile control than chlorsulfuror, or metsulfuron. 2,4-D amine in
combination with DPX-M6316 at 0.25, [IPX-L5300 at 0.125 and 0.25, and DPX-
M6316&DPX-1L5300 at 0.16780.083 o0z/A gave 18 to 23% 1less control of false
chamomile than the DPX herbicides at the same rates applied alone. Durum
wheat was not injured by any herbicide treatment.



Variety response to DPX-R9674-DPX-5300, Williston. 1989.Crop varieties were
seeded to a field which was fallow in 1988, on May 6. Herbicides were
applied in 10 gpa at 30 psi to 6 by 10 ft plots on May 31, with 66F, 44%
relative humidity, 4 mph wind, and clear sky. Soil surface was dry with 64F
at 10 cm under bare soil. Treatment stages for the crops were barley 4-to
4.4-leaf, durum 3.8-to 4.2-leaf, HRS wheat 4-to 4.4-1eaf, and oats 3.3-to 3.6-
Teaf. Bromoxynil + MCPA at 3 + 3 oz/A was applied on May 23. The first rain
after treatment was 0.79 in. on June 10-11. The barley was weed free and
ratings were as indicated in the tables below:

Barley response to DPX-R9674 and DPX-15300.
Evaluation dates and herbicide rates in oz/A

Rated June 19 Rated June 30 Rated July 26 .
Barley DPX-R9674 DPX-L5300 DPX-R9674 DPX-L5300 DPX-R9674 DPX-15300
variety 0.45 0.9 0.5 0.45 0.9 0.5 0.45 0.9 0.5
------------------------ (% crop injury)---------—— oo ____ T "
Morex NO NO 00 NO NO
Robust VISIBLE VISIBLE 00 VISIBLE VISIBLE
Azure INJURY INJURY 02 INJURY INJURY
Hazen T0 T0 00 T0 TO
M 52 ANY ANY 00 ANY ANY
B 1602 VARIETY VARIETY 00 VARIETY VARIETY
B 1603 AT AT 00 AT AT
ND 9320W THIS THIS 02 THIS THIS
ND 9675 RATING RATE 00 RATE RATING
Bowman DATE 02 DATE
Ellice 00
Hector 00
Lewis 00
Gallatin 00
MT 81616 02
ND 9147 00
ND 9866 02
ND 9870 05

Oats variety response to DPX-R9674 and DPX-15300
Evaluation dates and herbicide rates in oz/A

Rated June 19 Rated June 30

Oat DPX-R9674 DPX-15300 DPX-R9674 DPX-L5300
variety 0.45 0.9 0.5 0.45 0.9 0.5

------------ (% crop injury)-------------
Russell 00 00 00 00 05 00
Border 00 00 00 10 10 05
Otana 00 00 00 00 05 05
Monida 00 00 00 05 10 05
Dumont 00 00 00 05 10 00
Kelsey 00 05 00 00 10 00
Hytest 00 05 00 05 10 00
ND 810104 00 05 00 00 05 00
Riel 00 00 00 00 10 00
Robert 05 05 00 05 15 00
Steele 00 05 00 05 20 05
Tibor 05 10 00 05 10 00
Trucker 00 05 05 00 05 10
Valley 10 10 10 10 15 10




Durum wheat variety response to DPX-R9674 and DPX-L5300

Evaluation dates and herbicide rates in oz/A.

Rated June 19 Raied June 30 Rated July 27
Durum DPX-R9674 DPX-15300 DPX-R)674 DPX-L5300 DPX-R9674 DPX-15300
variety 0.45 0.9 0.5 0.45 0.9 0.5 0.45 0.9 0.5
-------------------- eI URY) =5 Sy i
Ward 00 00 00 05 05 05 05 10 10
Rugby 05 05 05 05 05 15 05 05 10
Crosby 05 15 20 00 05 10 00 10 05
Vic 00 10 10 00 05 00 00 10 00
Medora 00 00 00 00 00 00 00 05 00
Monroe 00 05 05 00 00 00 00 00 05
Renville 00 15 05 05 10 10 05 10 15
Sceptre 00 05 05 05 10 05 05 10 10
Regal 05 40 25 00 05 00 00 15 00
Kyle 00 05 00 05 10 00 05 15 00
Wakooma 00 10 05 15 15 00 15 20 10
Fjord 00 05 10 00 05 00 00 10 00
Stockholm 05 20 15 00 05 00 00 05 00
L1oyd 00 05 00 05 05 00 05 05 00
Cando 00 05 05 00 05 00 00 05 00
D 8291 00 05 00 00 00 00 00 00 00
D 8302 00 05 10 00 00 00 05 00 00
D 8370 00 05 05 00 00 00 00 00 00
D 8380 00 05 05 00 00 05 00 05 05
D 8460 00 10 20 00 05 00 00 00 00
D 8475 00 05 10 00 00 00 00 00 00
D 8479 00 05 05 00 00 00 00 00 00
D 84130 00 00 NR 00 00 NR 00 00 NR
D 86061 00 00 05 00 00 10 00 00 10
D 86078 00 05 00 00 10 10 00 10 10
D 86013 00 00 10 10 05 15 10 10 15
D 86117 00 05 00 05 10 05 05 10 05
D 86237 05 10 15 00 05 00 00 10 00
D 86398 05 05 10 00 00 05 00 05 05
D 86418 05 10 15 00 00 10 00 05 00
D 86442 00 00 00 00 00 00 00 00 00
D 86462 00 05 10 05 10 10 05 10 10
D 86468 05 10 20 05 10 05 05 10 05
CA 885-312 00 05 10 05 05 10 05 05 05
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HRS wheat variety response to DPX-R9674 and DPX-L5300.

Evaluation dates and herbicide rates in oz/A.

Rated June 19 Rated June 30 Rated July 27
HRSW DPX-R9674 DPX-15300 DPX-R9674 DPX-15300 DPX-R9674 DPX-L5300
variety 0.45 0.9 0.5 0.45 0.9 0.5 0.45 0.9 0.5

------------------------ (% crop injury)------------cccoco---

Baart 05 05 05 NR NR NR NR NR NR
Columbus 05 05 05 10 10 05 05 10 10
Stoa 00 00 00 03 10 02 00 10 05
Butte 86 00 00 00 00 03 00 00 05 00
Roblin 00 00 00 00 07 NR 00 05 NR
Laura 05 05 05 03 15 10 05 10 10
Amidon 05 10 10 05 15 08 10 20 10
Sandy 00 05 00 07 20 03 09 20 05
Waldron 00 05 00 10 15 10 10 15 10
Coteau 15 15 15 10 10 00 10 10 00
Alex 00 05 00 12 12 05 10 10 05
ND 652 00 10 00 15 25 05 05 15 05
ND 654 00 00 00 08 15 03 05 15 05
ND 656 00 00 00 10 10 00 05 10 00
ND 658 00 00 00 00 05 00 00 05 00
W2501 00 05 NR 00 05 NR 00 05 NR
W2502 NR NR NR NR NR NR NR NR NR
Len 05 05 00 10 10 10 10 10 05
Marshall 05 10 00 10 15 15 10 15 10
2369 00 10 05 05 15 10 00 10 10
Wheaton 10 10 00 10 25 12 10 15 10
Norak 05 10 05 15 20 10 10 20 10
Leif 05 05 00 10 20 05 05 10 05
Norseman 05 10 05 10 25 10 05 15 185
Celtic 05 10 05 08 15 00 05 05 00
Nordic 00 05 00 12 20 15 05 15 10
Telemark 00 05 00 10 20 15 15 20 15
2385 05 10 10 10 20 05 10 20 05
2375 05 10 00 00 25 03 00 25 00
Prospect 00 05 00 10 20 05 00 10 05
Fjeld 00 00 00 02 05 00 00 10 00
Minnpro 05 05 00 15 20 05 05 05 10
Vance 05 10 00 10 15 08 05 10 10
Gus 00 05 00 00 03 00 00 00 05
Grandin 00 00 00 00 05 00 00 10 05
ND 650 00 05 00 00 07 05 00 05 05
ND 653 00 05 05 00 05 05 00 05 05
ND 655 05 10 00 00 05 05 00 05 10
ND 657 00 05 00 00 20 10 00 10 15
Cutless 00 05 00 03 25 05 05 25 10
Rambo 00 05 05 05 20 10 10 20 15
Lew 00 00 00 25 25 03 25 25 05
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HRS _and durum wheat variety response to difenzoquat, Langdon 1989.
Difenzoquat at 12 oz ai/A was applied in 8.5 gpa at 40 psi to early boot wheat
in the "Drill Strip Trials” on June 20 with 85F amd a 10 mph wind. The wheat
was seeded on May 1.

HRS wheat Injury Durum wheat Injury
(variety) (%) (variety) (%)
Baart Tr Cando 0
Len 60 Ward 0
Marshall 30 Rugby Tr
2369 0 Vic 40
Columbus 10 Lloyd 0
Wheaton 20 Medora Tr
Stoa 20 Monroe Tr
Norak Tr Renville Tr
Lief 10 Sceptre 0
Norseman 60 Regal 60
Celtic 60 Fjord 40
Butte 86 10 D8291 Tr
Nordic 40 D8302 Tr
Telemark 10 D8370 10
Roblin Tr D8380 60
Laura 20 D8460 Tr
2385 Tr D8475 60
2375 Tr D8479 0
Amidon Tr D84130 60
Prospect 10 D86061 60
Fjeld 10 D86078 Tr
Minnpro 20 D86013 0
Vance 20 D86117 0
Gus 40 D86237 Tr
Grandin 40 D86398 60
ND650 60 D86418 60
ND652 40 D86442 10
ND653 10 D86464 40
ND654 60 D86468 40
ND655 20 CA885-312 10
ND656 20

ND658 10

W2501 40

W2502 10

HS85-902 20

2370 0
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Weed control in oats, Williston, 1989. An Experiment was conducted to
determine the response of oats and susceptibility of weeds to various
sulfonylureas in comparison to presently commercial herbicides. ‘Otana’
oats was seeded on May 22 to a Max loam soil with 5.8 PH, 1.8 organic
matter, 78N-46P-690K, fallow soil in the previous year. The soil was
fertilized with 40 1b N and 25 1b/A P,0.. Treatments were applied to 4- to
4.5-Teaf oats and 1 to 3 inch tall Ru§s§an thistle on June 6 with 61 F, 60 %
relative humidity, 8 mph west wind, partly cloudy sky, and bare soil 68 F 10
cm deep. The treatments were applied with a tractor mounted sprayer
delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of 10 by 25 ft
plots. The first rain after treatment was 0.08 inch on June 21.

Evaluations were on July 11 and harvest on August 9. Russian thistle
infestation was moderate.

Wheat
4 Test Ruth
Treatment Rate Injury weight Yield control
(oz/A) (%) (1b/bu) (bu/A) (%)
2,4-D dma 4 4 31.5 75 64
MCPA dma 6 3 30.0 8.0 6
Bromoxynil 6 3 31.9 11.1 98
Bromoxyni1&MCPA 5 3 31.6 10.9 90
Metsulfuron+surf 0.06 59 28.4 7.6 99
Chlorsul furon+surf 0.25+0.25% 1 32.4 10.4 97
DPX-R9674+surf 0.45+0.25% 4 32.3 10.1 98
DPX-L5300+surf 0.25+0.25% 8 32.0 9.4 99
DPX-R9674+MCPA+surf 0.45+4+0.25% 3 31.5 8.5 97
DPX-L5300+MCPA+surf 0.25+4+0.25% 3 33.2 10.2 98
DPX-R9674+2,4-D dma+surf 0.45+4+0.25% 1 32.8 1285 96
DPX-L5300+2,4-D dma+surf 0.25+4+0.25% 5 33.0 12.4 98
Untreated 0 0 30.9 10.7 0
C.Ve% 112 25.2 7
LSD 5% 12 NS 7
# OF REPS 4 1 4 4

“surf=non-ionic surfactant; DPX-R9675=is a 2:1 formulated mixture of
DPX-M6316 and DPX-L5300; dma=dimethyl amine.

Summary

Metsulfuron caused severe injury to oats, but only tended to reduce yield
and test weight. However, yields were not low because of drought which may
have masked the effect of herbicide injury on yield. DPX-L5300 also tended
to injure oats and injury tended to be reduced when applied in combination
with MCPA. A1l sulfonylurea and bromoxynil treatments gave 90 % or more
Russian thistle control. MCPA was ineffective and 2,4-D partly effective
for Russian thistle control.
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Broadleaf weed control _in oats. An experiment was conducted to evaluate

erbicides for broadleaf weed control on ’Dumont’ oats seeded in a_ Williams
Loam soil with a pH of 7.0 and 4% organic matter on May 4, 1989. Treatments
were applied in 8.5 gpa at 35 psi through 8001 nozzles on a shielded bicycle-
wheel-type plot sgrayer to 4.5-leaf oat, 0.5- to 2-inch prostrate pigweed, 1-
to 3-inch redroot pigweed, 1- to 4-inch Russian thistle, and 1- to 3-inch
common lambsquarters on June 3 with 68 F, 7 mph wind, 25% RH, and sunny sky.
Growing conditions were excellent at the time of treatment. A 7 ft width of
the 10 by 16 ft €1ots were treated. A 4 by 16 ft area was harvested for grain
y1e}q gn August 1. The study was a randomized complete block with four
replicates.

h
Wheat™

Treatment®? Rate Yield Testwt InJ Prpw Rrpw Ruth Colq

(0z/R) (bu/R}{Tb/bu)(------ % control------ )
Bromoxynil 6 43.3 36.0 1 83 85 938" 96
Bromoxynil&MCPA 8 33.6 34.9 6 89 90 98 98
MCPA dma 8 44.61236.2 1 35 30, 513ma83
Dicamba-Na 2 30L6] 883453 5 136 | 45 " 658 58
MCPA dma+Dicamba-Na 6+2 25.5 33.5 15 64 64 80 86
Propanil&MCPA 1584 37.7 34598 9 79 880 S A5 86
Propani1&MCPA+Brox&MCPA 5&4+28&2 431.5] 355211 31 SO 8RN [GB RN (O qIRENO 8
DPX-M6316&DPX-L5300+R11 0.30&0.1% 4415511 3652 =9 0] - 1O QA0
DPX-M6&DPX-L5+MCPA dma+R11 0.30%0.15+4 45.8 35.6 3 97 98 98 98
DPX-M6&DPX-L5+2,4-D dma+R11 0.30&0.1544 35.6 34.8 4 97 97 98 98
DPX-M6&DPX-L5+Dica-SGF+R11 0.30&0.15+1.5 32.2 29.6 18 98 98 98 98
DPX-L5+R11 0.25 491.814:3545 10 86 11191598108
DPX-L5+MCPA dma+R11 0.25+4 475058554 = 8 86" G8EaL 19 7iE9)/
DPX-L5+2,4-D dma+R11 0.25+4 34,1 3254 8 =86 8810 Q79
DPX-L5+Dicamba-SGF+R11 0.25+1.% 37.3 . 29.6, 16 92 . 94 958" 98
DPX-M6+R11 0.5 41.5 34.6 1 97 97 98 98
DPX-M6+MCPA dma+R11 0.5+4 48.1:17933%9" 1 97" 197N I9gINE 08
DPX-M6+2,4-D dma+R11 0.5+4 46,9 341" 51 SR9TAENg7 S (GTIRSIG)]
DPX-M6+Dicamba-SGF+R11 0.5+1.5 L7 8128030 19 10968197 & [98INIGE
Control 0 35785 3NN ANE0 0 0 0 0
C.V. % 24.8 3.0 45 8 7 5 4
LSD 5% 1329 15 %5 9 8 % 6
F-TRT 2,05 20,7 " 1273 8 589N 2588135

L)
A° 3

& = formulated mixture; R-11=a nonionic surfactant from Wilbur Ellis
b applied at 0.25%; Na =sodium salt formulation; dma=dimethylamine salt;
bu = bushel; Testwt = Test weight; Inj = injury

Sunmary

Sulfonylurea herbicides (DPX) alone and tank mixes gave higher than 90%
control of the broadleaf weeds evaluaftied, except DPX-[5300 and combinations
which gave 86% control of prostrate pigweed and 88 to 91% control of redroot

igweed. MCPA and dicamba alone or combined gave less than 80% pigweed and

ussian thistle control. Dicamba alone gave less than 60% common
lambsquarters control. Propanil&MCPA was inadequate for Russian thistle
control and marginal (™80%) for control pigweed.  Visual evaluations of oat
in{ury indicated that dicamba appliced in combination with MCPA dma or the
sulfonylurea herbicides injured the oats. Oats treated with dicamba in
combination with the sulfonyl urea herbicides had lower test weight than
untreated oats or oats treated with any other herbicides. Oats treated with
bromoxyni1&MCPA, dicamba alone, o~ dicamba and 2,4-D combinations with
sulfonylurea herbicides tended to have lower test weiﬁht and yield than oats
treated with the DPX compounds alone o~ tank mixed with MCPA dma.
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BAS 514 for weed control in wheat Exp 1. Fargo 1989. ’‘Wheaton’ Hard Red
Spring wheat was seeded on May 16. Treatments were applied to 5.5- to 6-leaf
wheat, 3.5- to 5.5-leaf green and yellow foxtail and 0.5 to 2 inch tall kochia
on June 14 with 65 F, 12 to 15 mph north wind and a clear sky. Treatments
were applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35
psi to an 8 ft wide area the length of 10 by 30 ft plots. Evaluations were on
July 6, and 28. The experiment was a randomized complete block with four
replications. Weed density consisted mostly of green foxtail but yellow
foxtail and kochia were also present at more than 10 plants per Sgh T .
Harvest for wheat yield was on August 4.

July 6 July 28
Treatment Rate Wheat Foxtail Wheat Foxtail Kochia Wheat
in] control inj control yield
(oz/A) (%) (%) (B)F s () es=ses (bu/A)
BAS-514 4 0 46 0 77 21 14.9
BAS-514+seed oil 4+.256G 1 91 3 92 64 1553
BAS-514+methylated seed oil 4+.25G 1 85 2 90 83 18.9
BAS-514+petroleum o0il 4+.256G 0 68 3 83 73 17.7
BAS-514 8 0 77 1 83 43 17.8
BAS-514+seed oil 8+.25G 1 89 4 96 80 17.5
BAS-514+methylated seed o0il 8+.25G 3 95 3 98 87 16.5
BAS-514+petroleum 0il 8+.25G 1 91 2 93 80 16.5
Untreated 0 0 0 0 0 0 17.1
C.V. % 233 13 80 7 17 9.3
LSD 5% NS 13 2 8 14 2.3
# OF REPS 4 4 4 4 4 4
Summary

BAS-514 did not cause visable injury to wheat regardless of rate or adjuvant.
Methylated seed oil tended to enhance BAS-514 more that the other adjuvants
enforced BAS-514, except seed oil tended to enhance BAS-514 4 oz/A for foxtail
control more that the other adjuvants, at the first evlaluation. All
adjuvants enhanced foxtail and kochia control with BAS-514 compared to BAS-514
applied alone. bas-514, except seed oil
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BAS-514 for weed control in wheat :xp 2, Fargo 1989, ‘Wheaton’ Hard Red
Spring wheat was seeded on May 16. Treatments were applied to 7-leaf wheat,
5-leaf foxtail and 1 to 8 jinch tall lochia on June 19 with 75 F, 10 mph south
wind, and clear sky. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of 10 by
30 ft plots. The experiment was a randomized compiete block with four
replications. Evaluations were on July 6, and 28. Weed density of green and
yellow foxtail, and kochia was grealer than 10 plants per sq ft. Harvest for
wheat yield was on August 4.

July 6 July 23
Wheat Wheat Wheat
Treatment Rate injury Fxtl KOCZ injury Fxt] KOCZ yield
(oz/A) (%) (% control) (%) (% control) (bu/A)
BAS-514 4 0 49 20 0 58 24 17.9
. BAS-514+seed o0il 4+.25G 0 65 30 0 80 44 18.4
BAS-514+methylated seed o0il 4+.25G 0 74 30 0 80 64 19.2
BAS-514+petroleum oil 4+.25G 0 62 40 0 66 45 18.9
BAS-514 8 0 67 45 0 Vb 11725/
BAS-514+seed 011 8+.25G 0 74 50 1 86 69 12.8
BAS-514+methylated seed 0il 8+.256G 0 75 45 3 SELA U 1868
BAS-514+petroleum oil 8+.25G 0 72 50 1 Ut ST 5L
Untreated 0 0 0 0 0 0 0 14.9
C.V. % 0 15 196 10 40 14.9
LSD 5% NS 13 2 10 27 36
# OF REPS 4 4 1 4 4 4 4

Summary

BAS-514 did not cause important injury to wheat regardless of rate or adjuvant
evaluated. The adjuvants with BAS-514 for foxtail control tended to be
methylated seed 0il = seed o0il ¢ petraleum o0il ¢ alone.
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Weed free wheat. Fargo 1989. ‘Wheaton’ Hard Red Spring wheat was seeded on
April 28. Treatments (21f) were applied to 2.5-leaf wheat on May 23 with 70
F, 60% RH, 10 mph northeast Wind and a partly cloudy sky. Treatments (41f)
were applied to 4.5-leaf wheat, 2- to 6-leaf wild mustard and 1 inch tall
kochia on June 2 with 65 F, 50% RH, 10 mph northwest wind and a hazy sky.
Treatments (LT) were applied to jointing to 14 inch tall wheat on June 15
with 70 F, 60% RH, no wind, and a clear sky. Treatments were applied in 8.5
gpa at 35 psi with a bicycle wheel type plot sprayer to 8 ft wide area the
length of 10 by 30 ft plots. The experiment was a randomized complete block
with four replications. A1l plots were treated with Brox + MCPA at 4 + 4
0z/A on May 29. Harvest was on August 1.

Weed free wheat, Casselton 1989. ‘Len’ Hard Red Spring wheat was seeded on
April 29. Treatments (21f) were applied to 3-leaf wheat, 2- to 4-leaf wild
mustard, cotyledon to 1.5 inch tall kochia and 1 inch tall common
lambsquarter on May 23 with 75 F, 70% RH, 5 mph north wind and a partly
cloudy sky. Treatments (41f) were applied to 4- to 4.5-leaf wheat, cotyledon
to 6-leaf wild mustard, cotyledon- to 6- inch tall kochia and 4- to 6- leaf
common lambsquarters on June 2 with 60 F, 20% RH, 3 to 7 mph wind and a
partly cloudy sky. Treatments (LT) was applied to jointing to 14 inch tall
wheat on June 15 with 70 F, 60% RH, no wind, and a clear sky. Treatments
were applied in 8.5 gpa at 35 psi with a bicycle wheel type plot sprayer to
8 ft wide area the length of 10 by 30 ft plots. The experiment was a
randomized complete block with 4 replications. A1l plots were treated with
Brox + MCPA at 4 + 4 oz/A on May 29. Harvest was on Auqust 8.

Fargo Casselton

Treatment Rate Yield Yield

(oz/A) (bu/A) (bu/A)
BAS-514+BAS-090(21f) 4+.255 35.58 43.09
BAS-514+BAS-090(21f) 6+.255 38.22 32.70
BAS-514+BAS-090(21f) 8+.253 38.33 27.67
BAS-514(21f) 8 32.38 31.53
BAS-514+MS(21f) 8+.253 37.58 29.56
BAS-514+BAS-090(41f) 4+.253 32.26 26.97
BAS-514+BAS-090(41f) 6+.253 38.66 22.28
BAS-514+BAS-090(41f) 8+.253 29.46 19.45
BAS-514(41f) 8 38.23 30.80
BAS-514+MS(41f) 8+.253 42.07 26.62
BAS-514+BAS-090(LT) 4+.253 26.89 13.41
BAS-514+BAS-090(LT) 6+.253 17.02 11.39
BAS-514+BAS-090(LT) 8+.2513 22.56 10.44
BAS-514(LT) 8 35.82 33.87
BAS-514+MS(LT) 8+.250 39.97 23.36
Untreated 0 43.61 37.20
CaVis % 24.42 20.01
LSD 5% 11.92 7.48
# OF REPS 4 4

Suminary

The wheat was relatively weed free so the yield responses should mainly
reflect response to the BAS-514 treatments. However, yields were quite
variable because of drought conditions mid to late in the growth cycle.
Wheat yield generally decreased as BAS-1314 treatment was delayed from the 2-
leaf to lTate tillering stage of wheat, at both locations. BAS-514 applied
without an adjuvant did not reduce wheat yield regardless of stage at
application. BAS-090 adjuvant with AS-514 tended to reduce wheat yield
more than methylated seed oil (MS) with BAS-514. These data indicate that
wheat repsonse to BAS-514 is dependent upon adjuvants and wheat growth
stage at treatment. -33-



2.4-D with adiyvants, Casselton 1989. Three experiments were conducted with
the same treatments but with different water carriers. The carriers were
distilled water, distilled water with 1000 ppm (w/v) sodium bicarbonate, and
distilled water with NaHCO03, KNO3, CaC12°2H20, and MgSO4 each at 500 ppm as
cation (hard water). ‘Len’ Hard Red Spring wheat was seeded on April 29.
Treatments were applied to 4.5- to 5-leaf wheat, 4- to 11-leaf kochia and wild
mustard on June 6 with 75 F, 35% RH, 10 to 18 mph southeast wind and a clear
sky. Treatments were applied in 8.5 gpa at 35 psi with a bicycle wheel type
plot sprayer to an 8 ft wide strip the length of 10 by 30 ft plots. The
experiments were a randomized complete block with four replications. The
distilled water experiment was evaluated on July 5, sodium bicarbonate
experiment on June 26, and the "hard water” experiment on June 5. Weed
densities were sparse and did not occur in all replication, except in the
hard water experiment where weeds were adequate for accurate evaluation.

Sodium _water Distilled water Hard Water
Wheat Wimu Kocz Wheat Kocz Wheat Vosf Kocz

Treatment Rate inj  control inj control inj  control
(oz/R) (%) ---(%)--- (%) (%) (%) ---(%)---
2,4-D bee 4 0 8 73 2 90 2 92 87
2,4-D dma 4 0 97 33 0 95 0 89 48
2,4-D dma+L1700 4+.25%% O 99 62 0 99 0 83 78
2,4-D dma+SCI40 4+1% 1 9% 47 0 75 62
2,4-D dma+X-77 §4+.25% O 98 70 1 40 0 87 82
2,4-D dma+28N 4+1G 0 99 55 1 90 1 97 81
2,4-D dma+PO 4+.25¢ 1 99 74 0 94 1 98 90
2,4-D dma+MS 4+.256 1 99 73 2 96 2 98 93
2,4-D dma+Safe-6(pH4-6) 4 0 97 57 0 99 1 84 55
2,4-D dma+FFA 4+.25G 3 99 74 0 70 2 98 89
2,4-D dma+AMS 4432 1 99 85 0 88 1 95 74
2,4-D dma+MS+28N 4+.25G+16 2 99 75 2 95 4 9 89
2,4-D dma+Expl 4+.1256 1 92 58 0 80 0 80 67
2,4-D dma+Exp2 4+.25¢ O 9% 77 1 92 0 82 8l
2,4-D dma+Exp3 4+.256 O 96 37 0 99 1 91 63
2,4-D dma+Expé 4+.25¢ 0 86 33 1 88 ) R
Untreated 0 0 0 0 0 0 0 0 0
C.v. % 218 6 17 226 170 10 15
LSD 5% 2 7 20 NS NS 12 15
# OF REPS 4 4 2 4 1 4 4 4

¥Hardwater: NaHCO3, KNO3, CaCl2 2H20 and MbSO4 all = 500 ppm as cation;
NaHCO3 alone 2000 ppm as cation.

Summary

None of the adjuvant increased injury to wheat from 2,4-D, regardless of water
carrier. Adjuvants appeared to differ in their enhancement of 2,4-D dma.
SCI-40; Exp 1, 2, 3,and 4; caused precipitates which clogged nozzles.

Generally the most effective adjuvants were petroleum oil (PC), methylated

seed oil (MS), ammonium sulfate, ammonium sulfate with MS, and 28% nitrogen
fertilizer.
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2.4-D with adjuvants for weed control in wheat, Minot 1989. ‘Stoa’ Hard Red
Spring wheat was seeded on May 1. Treatments were applied to 5.3- to- 5.5
leaf wheat and 1- to-4 1inch tall kochia and Russian thistle on June 5 with
75 F, 42% RH, 6 mph north wind and a clear sky. Treatments were in 8.5 gpa
at 35 psi with a bicycle wheel type plot sprayer to an 8 ft wide strip the
length of 10 by 20 ft plots. The experiment was a randomized complete block
with four replications. Evaluation was on July 16. Kochia density was less
than 1 plant/sq yd and Russian thistle 5 plants/sq yd. Treatment 14 and 16
had a problem with precipitate and treatment 14 was resprayed at a fast
pace. A 4 by 16 sq ft area of wheat was harvested on August 3.

: Wheat Russian Test Wheat

Treatment Rate injury Kochia thistle weight yield

(oz/A) (%) --(% control)-- (1b/bu) (bu/A)
2,4-D bee 4 0 48 76 58.3 20.2
2,4-D dma 4 0 19 36 58.3 21.4
2,4-D dma+L1700 4+.25% 0 33 79 58.7 20.9
2,4-D dma+SCI40 4+1% 0 25 43 56.5 17.6
2,4-D dma+X-77 §4+.25% 0 34 70 58.0 20.9
2,4-D dma+28N 441G 0 18 31 57.1 19.4
2,4-D dma+P0 4+.25G 0 49 82 58.7 20.7
2,4-D dma+MS 4+.25G 0 77 90 58.5 21.9
2,4-D dma+Safe-6(pH4-6) 4 0 23 36 56.6 17.4
2,4-D dma+FFA 4+.25G 1 59 87 57.3 18.4
2,4-D dma+AMS 4432 0 72 81 58.0 18.0
2,4-D dma+MS+28N 4+.25G+1G 3 77 96 57.5 17.4
2,4 D dma+Expl 4+.125G 0 9 20 57.3 19.9
2,4-D dma+Exp2 4+.25G 0 29 58 55.8 15.2
2,4-D dma+Exp3 4+.25G 0 29 45 57.7 20.1
2,4-D dma+Expé 4+.25G 0 39 60 58.2 20.3
Untreated 0 0 0 0 55.1 15.6
C.v. % 533 50 25 2.0 17.6
LSD 5% NS 27 21 1.6 NS
# OF REPS 4 4 4 4 4

Summary

None of the adjuvants increased injury to wheat when applied with 2,4-D.
Methylated seed o0il (MS), ammonium sulfate, and methylated seed oil + 28%
nitrogen fertilizer generally enhanced 2,4-D dma for kochia and Russian
thistle control compared to 2,4-D dma or 2,4-D bee alone. Wheat yield was
not increased by the 2,4-D treatments because weed densities were sparse.
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2.4-D with adjuvants for weed control in wheat, langdon 1989. ‘lLen’ Hard
Red Spring wheat was seeded on May 11. Treatments were applied to 5 leaf
wheat and 3- to 5-leaf redroot pigweed and wild buckwheat on June 20 with 76
F, 10 to 15 mph wind and a cloudy sky. Treatments were applied in 8.5 gpa
at 35 psi with a bicycle wheel type plot sprayer to an 8 ft wide area the
Tength of 10 by 25 ft plots. The experiment was a randomized complete block
with four replications. Evaluation was on August 1.

Wheat Redroot Wild
Treatment Rate inj yld Twt  pigweed buckwheat
(0z/A) (%) (bu/A) (1b/bu) ---(% control)---
2,4-D bee 4 0 28.3 61.5 86 80
2,4-D dma 4 0 26.1 61.0 93 71
2,4-D dma+L1700 4+.25% 0 25.7 60.5 96 93
2,4-D dma+SCI40 4+1% 0 19.0 61.0 75 74
2,4-D dma+X-77 4+.25% 0 24.9 60.5 92 86
2,4-D dma+28N 4+1G 0 23.7 60.0 93 97
2,4-D dma+PO 4+.25G 0 24.2 61.5 99 93
2,4-D dma+MS 4+.25G 0 23.4 60.5 90 91
2,4-D dma+Safe-6(pH4-6) 4 0 24.1 60.5 93 94
2,4-D dma+FFA 4+.25G 0 22.0 60.5 93 85
2,4-D dma+AMS 4432 0 20.8 59.0 96 93
2,4-D dma+MS+28N 4+.25G+1G 0 21.1 58.5 98 96
2,4-D dma+Exp4 4+.25G 0 0 0
Untreated 0 0 24.5 61.5 0 0
C.V. % 0 26.5 13 14
LSD 5% NS NS 14 15
# OF REPS 4 4 4 4

Sumnary

None of the adjuvants increased injury to wheat or influenced wheat yield
from 2,4-D. Redroot pigweed control from 2,4-D dma without adjuvants was 93%
so enhancement from adjuvants was not obvious. However, wild buckwheat
control with 2,4-D dma was enhanced by most adjuvants, except SCI-40  and
Experiment 4. The spray carrier water contained:3320 ppm total solids, 260
ppm (15 gr) hardness, 1138 ppm sodium, 322 ppm bicarbonates, 102 ppm
chloride, 2168 ppm sulfate, 0.4 ppm iron, 15 ppm nitrate and had a pH = 7.9
and electrical conductivity = 4940 uM/cm.
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2.4-0D with adjuvants for weed control in wheat,
hard red spring wheat was seeded on May 11. Treatments were applied to 4-
to 5-leaf wheat, 2- to 5-leaf wild buckwheat, 4-leaf mustard, 2 inch tall
kochia and 3 1nch tall Russian thistle on June 9 with 60 F, 58% RH, 4 mph
south wind, and a clear sky. Treatments were applied with a bicycle wheel
type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the
length of 10 by 25 ft plots. The experiment was a randomized complete block
design with four replications. Evaluation was on July 14. Weed densities
were wild buckwheat and kochia sparse and all others were not rated because
drought confounded evaluation.

Carrington 1989, ’Stoa’

Wheat Wild
Treatment Rate injury buckwheat Kochia
(0z/A) (%)  ----- (% control)-----
2,4-D bee 4 1 70 9]
2,4-D dma 4 0 75 37
2,4-D dma+L1700 4+.25% 0 50 60
2,4-D dma+SCI40 4+1% 0 30 20
2,4-D dma+X-77 4+.25% 0 30 63
2,4-D dma+28N 4+16 1 40 43
2,4-D dma+PO 4+.256 1 80 68
2,4-D dma+MS 4+.25G 3 65 88
2,4-D dma+Safe-6(pH4-6) 4 0 80 70
2,4-D dma+FFA 4+.25G 3 80 68
2,4-D dma+AMS 4+32 0 65 70
2,4 D dma+MS+28N 4+.25G+16G 3 70 89
2,4-D dma+Expl 4+.125G 0 0 5
2,4-D dma+Exp?2 4+.25G 0 0 13
2,4-D dma+Exp3 4+.256 0 0 8
2,4-D dma+Expd 4+.256 0 30 18
Untreated 0 0 0 0
C.Vv. % 222 40
LSD 5% 2 27
# OF REPS 4 1 4
Summary

2,4-D did not cause important injury to wheat regardless of adjuvants.
Kochia control with 2,4-D was or tended to be reduced by SCI-40 and all the
The greatest Kochia control occurred with 2,4-D

experimental

adjuvants.
bee, and 2,4-D dma with methylated seed oil,

Safe-6 liquid nitrogen fertilizer.
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2.4-D with additives in wheat, Williston 1989. An experiment was conducted to
etermine injury to wheat and weed control from 2,4-D dimethyl amine applied
with_various_adjuvants. ’Amidon’ hard red spring wheat was seeded to recrop
Max loam soil with 1.4 % organic matter, and 6.0 pH. The soil tested 123N-
42P-710K and was fertilized with 40 1b nitrogen plus 25 1b/A P,0.. Treatments
(D1) were agp]ied to 4- to 4.5-leaf wheat, 1 to 2 inch tall Rufsian thistle
and 1 to 1.5 inch kochia on June 14 with 63 F, 58 % relative humidity and 58 f
bare soil 10 cm. Treatments (DZ% were to 5- to 5.5-leaf wheat, 2 to 4 inch
tall Russian thistle, and 1 to 3 inch tall kochia on June 10 with 75 F, 45 %
relative humidit¥, clear sky, and 6 mph southeast wind and 59 % bare soil at
10 cm. The first rain after treatments was 0.02 inch on June 20. Treatments
were applied with a tractor mounted sprayer delivering 8.5 gpa at 35 psi to an
8 ft wide area the length of 10 by 25 ft plots. The experiment was a
randomized complete block with four replications. Russian thistle infestation
was moderate and kochia light and only in three replications. Evaluation was
on July 10 and harvest was 76 sq
ft area on August 9.

Wheat
5 Test

Treatment Rate __ Inj weight Yield _Ruth KOCZ

(oz/A) l%f 1157gu$lGM§7plot51% control)
2,4-D bee(D1 4 1 60.4 90 94 70
2,4-D dma(D1 4 0 59.2 98 93 67
2,4-D dma+Li700(D1) 4+0.25% 1 59.6 85 60 7/
2,4-D X—775016 4+0.25% 0 58.8 75 84 62
2,4-D dma+P0Q(D1 4+0.25€C 1 59.2 78 93 80
2,4-D dma+MS+28N(D1) 4+0.25G+1G 4 59.2 78 97 88
2,4-D dma+Safe-6(pH4-6)(D1) 4 1 59.2 102 60 17
2,4-D dma+FFA(D1 4+0.25C 0 58.8 78 75 60
2,4-D dma+MS§ 1) 4+0.25€C 0 59.2 78 95 83
2,4-D dma éD ) 4 2 59.2 61 86 58
2,4-D dma+28N(D2 4+1G 2 60.4 70 91 72
2,4-D dma+AMS (D2 4432 3 59.2 97 89 48
2,4-D dma+P0Q(D2 4+0.125¢C 3 59.6 65 85 83
2,4-D dma+MS(D2 4+0.25€ 1 54.4 94 86 1y
2,4-D dma+Li 00602) 4+0.25% 1 54.4 38 50 18
2,4-D dma+X-77(D2) 4+0.25% 3 59.2 68 90 72
Untreated 0 0 53.6 46 0 0
C.V. % 136 49 17 39
LSD 5% 3 NS 19 36
# OF REPS 4 1 4 4 3

9TOE=7sooctyl ester; dma=dimethyl amine;; [17/00=Product of Loveland
Industries; X-77=non-ionic surfactant from Valent; PO=petroleum oil with

17% emulsifier; MS=methylated seed oil éSun-it adjuvant from Agsco); Safe-6=
adjuvant from Frontier Sales, 2906 third St Moorhead MN; FFA=emulsiifiable
free fatty acids; 28N=28 % nitrogen liquid fertilizer; AMS=ammonium sulfate;
band pH 4-6 was obtained by adding the Safe-6 with the aid of Titmus paper.

% indicates volume per spray volume and G indicates gallons per acre.

Summary

2,4-D either with or without adjuvants did not cause important injury to wheat
at either stage of application. Further, wheat yields were low because of the
drought effect on the wheat which was seeded late. Russian thistle control by
2,4-D was not enhanced by adjuvants. Li-700 and Safe-6 adjuvants reduced
Russian thistle and kochia control with 2,4-D dma. Petroleum oil, methylated
seed o0il, alone or with 28N tended to enhance kochia control with 2,4-D dma
compared to 2,4-D dma_alone. The reduced weed control with Li-700 and Safe-6
may have been a result of the precipatate that occured with these adjuvants.
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2,4-D dimethanolamine with salts, Fargo 1989. ’Wheaton’ Hard Red Spring
wheat was seeded on April 28. Treatments were applied to 4.5- to 5-leaf
wheat, 4- to 11-leaf kochia and wild mustard on June 6 with 75 F, 35% RH, 10
to 18 mph southeast wind and a clear sky. Treatments were applied in 8.5
gpa at 35 psi with a bicycle wheel type plot sprayer to an 8 ft wide area
the length of 10 by 30 ft plots. The experiment was a randomized complete
block with four replications. Evaluation was on June 26. Salt spots in
some areas caused variability.

Wheat
Treatment Rate inj KOCZ Colqg Wimu
(0oz/A) (%) ----(% control)-----
2,4-D 4 0 58 99 99
2,4-D+NaHCO3 4+4 0 16 64 99
2,4-D+CaCl 4+3 0 29 63 99
2,4-D+NaH+CaC12 4+2+1.5 0 31 64 99
2,4-D+NaH+AMS 4+4+.25G 1 64 95 99
2,4-D+NaH+AMP 4+4+.25G 0 64 95 99
2,4-D+NaH+AMS (Dow F) 4+4+.25G I 80 99 99
2,4-D+NaH+AMP (Dow F) 4+4+ . 256 0 83 98 99
2,4-D+NaH+AMS+Dow C193 4+4+,.25G+.25% 1 71 99 99
2,4-D+NaH+AMP(Dow C193) 4+4+.25G 0 67 99 99
2,4-D+NaH+Dow F 4+4+.25% 0 26 80 98
2,4-D+NaH+Dow C193 4+4+.25% 0 54 97 99
2,4-D+CaCl1+AMS 4+3+.256 0 56 98 99
2,4-D+CaCl1+AMP 4+3+.256 0 59 92 99
2,4-D+CaC1+AMS(Dow F) 4+3+.25G 1 64 99 99
2,4-D+CaC1+AMP(Dow F) 4+3+.25G 0 72 99 99
2,4-D+CaC1+AMS+Dow C193 4+3+.25G+.25% 3 81 99 99
2,4-D+CaC1+AMP(Dow C193) 4+3+.25G 0 80 99 99
2,4-D+CaCl+Dow F 4+3+.25% 0 40 77 97
2,4-D+CaCl+Dow C193 4+3+.25% 0 60 99 99
2,4-D+NaH+CaC1+AMS 4+2+1.5+.25G 0 66 93 99
2,4-D+NaH+CaC1+AMP 4+2+1.5+.25G 0 66 93 99
2,4-D+NaH+CaC1+AMS (Dow F) 4+2+1.5+.256G 0 83 99 99
2,4-D+NaH+CaC1+AMP(Dow F) 4+2+1.5+.25G 0 65 98 99
2,4-D+NaH+CaC1+AMS+Dow C193 4+2+1.5+.25G+.25% 4 82 99 99
2,4-D+NaH+CaC1+AMP(Dow C193) 4+2+1.5+.25G 4 82 99 99
2,4-D+NaH+CaCl+Dow F 4+2+1.5+.25% 1 35 76 99
2,4-D+NaH+CaC1+Dow C193 4+2+1.5+.25% 0 45 74 74
Untreated 0 0 0 0 0
C.V. % 348 28 14 10
LSD 5% NS 23 18 13
# OF REPS 4 4 4 4
Summary

Sodium bicarbonate, calcium chloride alone or combined antagonized kochia
control with 2,4-D. Ammonium sulfate (AMS) and ammonium phoshate (AMP)
overcame the antagonism of kochia control by 2,4-D applied with sodium
bicarbonate or calcium chloride. Kochia control tended to be further
increased when the ammonium salts were applied with Dow F or Dow C193. Dow
Fsurfactant alone generally did not overcome salt antagonixm of 2,4-D.
However, Dow C193 generally overcame salt antagonism of 2,4-D. Common

lambsquarter control generally responded similarly as kochia to 2,4-D with
salts. -39-



2.4-D in hard water in wheat Exp 5, Fargo 1989. ‘Wheaton’ Hard Red Spring

wheat was seeded on May 16. The treatments were applied to 6- to 6.5-leaf

wheat and 2 inch tall kochia on June 19 with 75 F, 10 to 15 mph southeast wind

and a clear sky. Treatments were applied with a bicycle wheel type plot

sprayer delivering 8.5 at 35 psi to an 8 ft wide area the length of 10 by 30
ft plots. The experiment was a randomized complete block with three

replications. Evaluation was on July 6. Hard water: NaHCO3, KNO3,

CaC12°2H20, and MgSO4 each at 500 ppm as cation except NaHCO3 alone 2000 ppm

as cation.

Wheat Kochia

Treatment Rate injury control

(0z/A) (%) (%)
2,4-D dma 4 1 53
2,4-D dma+MS 4+.25G 1 65
2,4-D dma+X-77 4+.25% 0 68
2,4-D dma+Exp 5 4+,25G 0 82
2,4-D dma(NaHCO03) 4 3 57
2,4-D dma+MS(NaHCO3) 4+,25G 0 78
2,4-D dma+X-77(NaHCO3) 4+.25% 0 68
2,4-D dma+Exp 5(NaHCO3) 4+.25G 7 78
2,4-D dma(HW) 4 1 48
2,4-D dma+MS(HW) 4+.25G 5 84
2,4-D dma+X-77(HW) 4+.25% 2 82
2,4-D dma+Exp 5(HW) 4+ 256G 4 75
V-23121+MCPA dma 2] +4 2 82
Untreated 0 0 0
C.V. % 144 24
LSD 5% 4 27
# OF REPS 3 3

Summary

None of the adjuvants with 2,4-D dma in sodium bicarbonate or “hard” water
caused important injury to wheat. However experimental adjuvant No. 5 with
sodium bicarbonate and methylated seed oil (MS) with hard water increased
injury to wheat. Wheat was not harvested because of the drastic impact of
the drought on this late seed wheat, Neither sodium bicarbonate or hard
water anotagonized kochia control with 2,4-D dma in this experiment which is
contrary to 1988 results which were applied under greater drought stress
than in 1989. X-77, methylated sead oil, and experimental NO. 5 all
generally enhanced kochia control from 2,4-D dma. V-23121 + MCPA was
equally effective as 2,4-D with the best adjuvant.
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Weed control in Flax, Fargo 1989. ‘Linton’ flax was seeded on April 28.
Treatments were applied to 2- to 5-inch tall flax, 2-leaf foxtail, 1- to 3-
inch tall kochia and common lambsquarters on June 5 with 65 F, 70% RH, 8 mph
wind and a cloudy sky. The second treatment of splits (/) were applied to
0.5-to 5-inch tall flax, 2-to 3-leaf foxtail, 0.5- to 6-inch tall kochia and
2-to 4-inch tall common lambsquarters on June 9 with 61 F, 40% RH, 0 to 5
mph south wind and a clear sky. All treatments were applied in 8.5 gpa at
35 psi with a bicycle wheel type plot sprayer to an 8 ft wide area the
Tength of 10 by 24 ft plots. The experiment was a randomized complete block

with 4 replications. Evaluation was on June 19. Harvest for flax yield was
on August 22.

- Flax Flax
Treatment Rate inj Yeft KOCZ Colg Yield
(0z/A) (%) (--% control-)(bu/A)
MCPA dma+Sethoxydim+PO 4+3 3 97 75 92 5.5
MCPA ioe+Sethoxydim+PO 4+3 ORGSR OR8N 6
MCPA ioe+Sethoxydim+BCH 4+3 JORNO 8 TR E 8 58
MCPA ioe+Sethoxydim+MS 4+3 7~ 994 #8190  * 1.7
MCPA ioe+Sethoxydim+MS1 4+3 11 99 83 89 1.0
MCPA ioe+Sethoxydim+PO 8+3 8 99 779 «89. 2.4
Bentazon+P0/Sethoxydim+PO 12/3 6 96 96 98 5.8
Bentazon+MCPA dma+P0/S+PO 8+4/3 19 95 97 99 4.4
Bentazon+MCPA dma+P0/S+PO 2+4/3 15 99 99 98 3.3
Bentazon+Bromoxynil+P0/Sethoxydim+PO 8+4/3 S 97 297 297 561
Bentazon+Bromoxynil+P0/Sethoxydim+PO 12+4/3 7 98 .98: .96, 7.5
Bromoxynil+Sethoxydim+PO 4+3 I.. 9795 .98 6.8
Bromoxynil+MCPA+Sethoxydim+PO 8+3 10 99 96 99 8.9
MCPA ioe+Metsulfuron+Sethoxydim+P0O 4+0.02+3 43 97 99 99 8.2
Bentazon+MCPA dma+Mets+PO/Sethoxydim+PO  8+4+.02/3 21 97 98 99 7.5
Diclofop+Bromoxynil+P0 12+4 3 88,93 96 3.0
Untreated 0 0 0 0 OF 506
EaVi 66 2 7 4 79.1
LSD 5% 9 3 8 5 5.8
# OF REPS 4 4 4 4 4

“PO=petroleum 0il with 17% emulsifier and MS and MS1 are methylated seed oil

adjuvants from Agsco all applied at 1 qt/A; BCH=adjuvant from BASF applied
at 1 qt/A;

Summary

Metsulfuron with MCPA ioe, sethoxydim, and petroleum 0il were more injurious
to flax than metsulfuron with MCPA dma, bentazon, and petroleum oil.
Metsulfuron, bentazon, and bromoxynil treatments generally gave greater
kochia and common lambsquarter control that MCPA amine or ester treatments.
Yellow foxtail was effectively controlled by sethoxydim applied with oil
adjuvant alone or with other herbicides.
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Weed contol in flax, Carrington 1989. ‘Linton’ flax was seeded on May 15.
Treatments were applied to 4 inch tall Flax, 4-leaf wild mustard, 3- to 4-leaf
green foxtail, and 2 inch tall kochia and common lambsquarters, on June 16
with 69 F, 48% RH, 15 mph southeast wind, and a clear sky. The second
treatment of (/) were applied to the same stage of crop and weeds growth on
June 19 with 69 F and a clear sky. Treatments were applied with a bicycle
wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the
length of 10 by 25 ft plots. The expariment was a randomized complete block
design with four replications. Evaluation was on July 14. Weed densities were
foxtail 30 plants per sq ft, redroot pigweed 5 plants per sq meter, common
lambsquarters 3 plants per sq meter, and kochia greater than 1 plant per sq
meter and variable.

Flax

Treatmenta Rate injury Grft KOCZ Colq Rrpw

(oz/A) (%) (----% control----)
MCPA dma+Sethoxydim+PO 4+3 99 25 99 0
MCPA ioe+Sethoxydim+PO 4+3 99 31 99 20
MCPA ioe+Sethoxydim+BCH 443 99 66 94 25
MCPA ioe+Sethoxydim+MS 4+3 99 53 99 35
MCPA ioe+Sethoxydim+MS1 4+3 99 42 99 30
MCPA ioe+Sethoxydim+PO 8+3 g9’ 75 99 #8262
Bentazon+P0/Sethoxydim()+PO 12/3 1 98 68 89 70

Bentazon+MCPA dma+P0/Sethoxydim()+PO 8+4/3
Bentazon+MCPA dma+P0/Sethoxydim()+P0 12+4/3
Bentazon+Bromoxynil+P0/Sethoxydim()+P0O 8+4/3
Bentazon+Bromoxynil+P0/Sethoxydim()+P0 12+4/3
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Bromoxynil+Sethoxydim+PO 443 99 53 82 65
Bromoxynil+MCPA+Sethoxydim+PO 8+3 98 g2 99 83
MCPA ioe+Metsulfuron+Sethoxydim+PO 4+0.02+3 1 98 95 99 87
Bent+MCPA dma+Metsulfuron+PO/Seth()+P0O 8+4+0.02/3 1 9% 73 99 70
Diclofop+Bromoxynil+PO 12+4 79 50 79 58
Untreated 0 0 025 0
C.V. % 9 2 27 6 aRe29
LSD 5% 3o 123 2127
# OF REPS 4 4 4383

“PO=petroleum 0il at 1 qt/A; MS and MSl=methylated seed oil from Agsco at 1
qt/A; BCH=adjuvant from BASF at 1 qt/A.

Summary

Metsulfuron treatments and bentazon + petroleum oil caused statistically
significant injury to flax, but probably not of practical importance. Green
foxtail control exceeded 95% with all sethoxydim treatments, regardless of
adjuvant. Redroot pigweed control was 90% or more only with bentazon +
bromoxynil treatments. Kochia control exceeded 90% with bentazon + MCPA +
petroleum o0il, bentazon + bromoxynil + petroleum oil, bromoxynil + MCPA +
sethoxydim + petrolium oil, and MCPA + metsulfuron + sethoxydim + petroleum
0il, disregarding the second (/) application of sethoxydim.
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Weed control in Flax, langdon 1989. ’Flor’ flax was seeded on May 19.
Treatments were applied to 5 to 6 inch tall flax, 2 to 4 inch tall
lTadysthumb and 2 inch tall redroot pigweed on June 20 with 80 F, calm wind,
and a partly cloudy sky. Treatments split (/) were applied to early bud
flax and 8 inch tall wild oats on June 30 with 85 F, 70% RH, and a sunny
sky. A1l treatment were applied in 8.5 gpa at 35 psi with a bicycle wheel
type plot sprayer to an 8 ft wide area the length of 10 by 24 ft plots. The
experiment was randomized complete block with four replications. Evaluation
was on August 1. Weed densities were ladysthumb 100 plants per sq. yd.,
redroot pigweed 5 plants per sq yd and wild oats 3 plants per sq. yd.

Flax
Treatment? Rate  TInj Y1d  Twt Lath Rrpw Wioa
(oz/A) (%) (bu/A) (1b/bu) -(% control)-
MCPA dma+Sethoxydim+PO 4+3 1 7.3 54.0 47 30 90
MCPA ioe+Sethoxydim+P0 4+3 0 6.7 54.0 51 37 99
MCPA ioe+Sethoxydim+BCH 4+3 1 7.2 - 55:0 ' 67 28 199
MCPA ioe+Sethoxydim+MS 4+3 2 9.2 54.0 75 60 99
MCPA ioe+Sethoxydim+MS1 4+3 3 9.6 54.5 71430 99
MCPA ioe+Sethoxydim+P0 8+3 3 7.7 540 66 *72 -99
Bentazon+P0/Sethoxydim+P0 12/3 1 9.3 54.0 = 957 67 197
Bentazon+MCPA dma+P0/Seth+P0 8+4/3 2 10.6 55.0 94 99
Bentazon+MCPA dma+P0/Seth+P0 12+4/3 3 8.6 55.0 954 77 ‘99
Bentazon+Bromoxynil+P0/Seth+P0 8+4/3 2 10.1 54.5 9 68 99
Bentazon+Bromoxynil+P0/Seth+P0  12+4/3 3 10.5 55.0 98 99 99
Bromoxynil+Sethoxydim+P0 4+3 1 9.7 55.0 83 50 99
Bromoxyni1+MCPA+Sethoxydim+PO 8+3 8 7.2-° 53.5  98. 89 99
MCPA ioe+Metsulfuron+Seth+P0 4+0.02+3 6 3.8 55.0 78." 63 99
Bent+MCPA dma+Mets+P0/Seth+P0 8+4+.02/3 2 8.5 55.0 99 98 99
Diclofop+Bromoxynil+P0 12+4 0 10.7 55.0 94 62 65
Untreated 0 0 750" #5350 0 0 0
C.V. % 184 29.4 16 39 6
LSD 5% NS 3.5 18 36 8
# OF REPS 4 4 4 3 4

“PO=petroleum oil with 17% emulsifier and MS and MS1 are methylated seed
0il adjuvants from Agsco all applied at 1 qt/A.

Summary

None of the treatments caused important injury to flax. Complete control of
all broadleaf weeds was obtained only with bentazon + MCPA + metsulfuron +
petroleum oil followed by a separate application of sethoxydim + petroleum
0oil for grass weed control. All sethoxydim treatments regardless if a
separate application or if applied with broadleaf control herbicides gave
complete control of wild oats. A1l treatments with bentazon and bromoxynil
& MCPA gave 94% or more ladysthumb control. Redroot pigweed only exceeded
90% control with bentazon at 12 oz/A + bromoxynil at 4 oz/A + petroleum oil
and bentazon + MCPA + metsulfuron + petroleum oil,
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Weed control in_Flax, Minot 1989. ’Linton’ flax was seeded on May 4.
treatments were applied to 3 inch tall flax, emerging to 5-leaf (3 inch tall)
foxtail, 1 to 4 inch tall Russian thisi:le, 1 to 3 inch tall kochia and redroot
pigweed and 1 to 5 inch tall common lanmbsquarters on June 3 with 68 F, 40% RH,
12 mph northwest wind and a partly cloudy sky. The second treatments split
(/) were on June 6 with 72 F, 59% RH, 13 mph south wind, and a sunny sky. A1l
treatments were applied in 8.5 gpa at 35 psi with a wheel type plot sprayer to
an 8 ft wide area the length of 10 by 24 ft plots. The experiment was a
randomized complete block with four replications. Evaluation was on July 14.
Weed densities were Russian thistle ¢ 10 plants per yd, kochia _ 1 plant per
yd, common lambsquarters _ 3 plants per yd and variable, foxtail 20 plants per
yd, and redroot pigweed 1 plant per sj. yd all moisture stressed. A 4 by 16
sq ft area was harvested for yield on August 23.

o Flax Flax

Treatment Rate inj Grft Ruth KOCZ Colg Rrpw yield
(0z/A) (%) ------ (% control)------- (bu/A)

MCPA dma+Seth+PO 4+3 10 99 38 13851199 Ok 03,1
MCPA ioe+Seth+P0 4+3 3 99 28 L2l 8998e 3208803 .0
MCPA ioe+Seth+BCH 4+3 6 99 14 126 199:40408452.8
MCPA ioe+Seth+MS 4+3 8 99 25444534, 1995760822
MCPA ioe+Seth+MS1 4+3 0. 99 0419a138%1:899 2R40ENL1129
MCPA ioe+Seth+P0 8+3 10 99 38 49 99 40 2.5
Bentazon+P0/Seth+P0 12/3 0 99 98 96 99 25 3.9
Bentazon+MCPA dma+P0/Seth+P0 8+4/3 0 99 95 91 99 0 2.0
Bentazon+MCPA dma+P0/Seth+P0 12+4/3 0 99 971197, 19957408301
Bentazon+Bromoxynil+P0/Seth+PO 8+4/3 0 99 99 98 99 88 4.8
Bentazon+Bromoxynil+P0/Seth+P0 12+4/3 0 99 96 98 99 60 3.9
Bromoxynil+Seth+PO 4+3 0 99 90 66 75 0 4.3
Bromoxynil+MCPA+Seth+PO 8+3 4 99 93 75 99 0 2.5
MCPA ioe+Metsulfuron+Seth+PO 440.02+43 6 99 96 97 99 95 2.1
Bentazon+MCPA-dma+Mets+P0/Seth+P0 8+4+.02/3 2 99 95 92 97 85 3.0
Diclofop+Bromoxynil+PO 12+4 3 73 195 15682 0 2.8
Untreated 0 0 0 0 0 0 0 .8
C.V. % 323 14 26 34 8 55.7
LSD 5% NS 18 24 31 10 NS
# OF REPS 4 4 4 4 4 1 4

4 PO=petroleum 0il with 17 % emulsifier and MS and MS1 are methylated seed oil
adjuvants from Agsco all applied at 1 qt/A.

Summary

None of the herbicide treatments cause important injury to flax. Yield was
low because of the drought stress. Green foxtail was controlled by treatments
with sethoxydim applied in a trials mixture or as a separate application.
Russian thistle control was 90% or more with bentazon, bromoxynil, and
metsulfuron treatments. Kochia control exceeded 90% for bentazon and
metsul furon treatments. Bentazon + bromoxynil followed by a separate
sethoxydim application; MCPA + metsulfuron + sethoxydim + oil adjuvant; and
bentazon + MCPA + metsulfuron + oil followed by a separate sethoxydin + oil
application adequately controlled all weeds in the experiment.
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Weed control in flax, Williston 1989. ’Flor’ flax was seeded on fallow May
17. The first treatments were applied to 2 to 3-inch tall flax and wild
mustard, 2 to 4-leaf green foxtail, 1 to 2 inch tall Russian thistle, and 2
to 6-leaf redroot pigweed on June 14 with 70 F, 40% RH, 8 mph wind, and a
clear sky. Treatments split (/) were applied to 3 to 4-inch tall flax, 4 to
5-inch tall wild mustard, 4 to 6-leaf green foxtail, 1 to 3-inch tall
Russian thistle, and 2 to 8-leaf redroot pigweed on June 19 with 65 F, 60%
RH, 5 mph wind, and a clear sky. All treatments were applied with a
tractor-mounted plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide
area the Tlength of 10 by ft plots. The experiment was a randomized
complete block design with four replications. Evaluation was on July 5.
Infestation of all weeds were moderate to heavy. Harvest for flax yield was
on August 23.

3 Flax b
Treatment Rate Inj Yield Strd Grft Rrpw Ruth
(oz/A) (%) (bu/A) ----(% control)-----
MCPA dma+Sethoxydim+PO 443 SESINST 35097 A0S 3l
MCPA ioe+Sethoxydim+PO 443 3 1.3 0 98 40 5
MCPA ioe+Sethoxydim+BCH 4+3 10 1.3 3 297 15 =30
MCPA ioe+Sethoxydim+MS 4+3 Tes el I Ol 0 &l
MCPA ioe+Sethoxydim+MS1 4+3 2 1.4 0 99 75 35
MCPA ioe+Sethoxydim+PO 8+3 9 1.7 1 97 43 8
Bentazon+P0/Sethoxydim+P0 12/3 2 3.2 1 99 94 97
Bentazon+MCPA dma+P0/S+P0 8+4/3 3 3.4 1 93 97 99
Bentazon+MCPA dma+PQ/S+P0 2+4/3 7 3.6 3 9% 94 99
Bentazon+Bromoxynil+P0/Sethoxydim+P0 8+4/3 9 2.3 1 94 99 98
Bentazon+Bromoxynil+P0/Sethoxydim+P0 12+4/3 3 2.9 2 91 95 99
Bromoxynil+Sethoxydim+PO 443 3 3. 0 95 93 96
Bromoxynil+MCPA+Sethoxydim+PO 8+3 11 2.8 0 95 89 95
MCPA ioe+Metsulfuron+Sethoxydim+PO 4+0.02+3 18 3.3 6 96 98 95
Bentazon+MCPA dma+Mets+P0/Seth+P0  8+4+0.02/3 9 3.5 4 98 98 92
Diclofop+Bromoxynil+PO 12+4 0 2.4 0 68 8 93
Untreated 0 0 1.5 0 0 0 0
CN. % 66 26.4 171 4 24 16
LSD 5% 6 1 NS 5 25 16

“PO=petroleum oil with 17% emulsifier at 1 qt/A; MS and MS1 are methylated
seed o0il adjuvants from Agsco all applied at 1 qt/A; dma=dimethyl amine;
bioe= isooctyl ester; BCH=DASH adjuvant from BASF.

Strd=stand reduction.

Summary

MCPA + metsulfuron + sethoxydim + PO caused 18% injury to flax but flax
yield was second highest because of the control of all weeds. Greater than
90% control of all weed species was obtained with bentazon treatments

applied separtely from sethoxydim; bromoxynil and bromoxymil + MCPA with
sethoxydim; and metsulfuron treatments.
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BAS-0567 with broadleaf herbicides in flax, Fargo 1989. "Linton’ flax was
seeded on April 28. Treatments were applied to 0.5 to 5 inch tall flax, 0.5
to 6 inch tall kochia and 2 to 4 inch tall common lambsquarters on June 9
with 61 F, 40% RH, 0 to 5 mph south wind, and a clear sky. Treatments were
applied in 8.5 gpa at 35 psi with a bicycle wheel type plot sprayer to an 8
ft wide area the 1length of 10 by 24 ft plots. The experiment was a
randomized complete block with four replications. Evaluation was on July
28. Kochia density was ¢ 3 plants per sq ft and common Tlambsquarters 5
plants per sq yd.

Flax

Treatment Rate injury KOCZ Colg

(az/A) (%) --(% control)--
Sethoxydim+MCPA ioe+BCH 3+4+0.25G 0 10 99
BAS-0562+MCPA ioe 3+4 0 19 99
BAS-0562+MCPA ioe+BCH 3+4+0.25G 0 4 99
BAS-0562+MCPA ioe+MS 3+4+0.25G 1 26 99
BAS-0562+MCPA ioe+MS1 3+4+0.256G 1l 23 99
Sethoxydim+Bromoxynil+BCH 3+4+0.25G 3 77 90
Sethoxydim+Bromoxynil+MS 3+4+0.25G 3 77 91
Sethoxydim+Bromoxynil+MS1 3+4+0.25G 0 83 98
BAS-0562+Bromoxynil 3+4 0 85 89
BAS-0562+Bromoxynil+BCH 3+4+0.256G 1 69 94
BAS-0562+Bromoxynil+MS 3+4+0.25G 5 69 90
BAS-0562+Bromoxynil+MS1 3+4+0.25G 1 78 96
Sethoxydim+Bromoxynil&MCPA+BCH 3+€40.25G 1 90 99
Sethoxydim+Bromoxynil&MCPA+MS 3+£+0.25G 0 82 99
Sethoxydim+Bromoxynil&MCPA+MS1 3+€+0.256G 0 89 99
BAS-0562+Bromoxynil&MCPA i+8 4 76 99
BAS-0562+Bromoxynil&MCPA+BCH 3+£+0.25G 0 85 99
BAS-0562+Bromoxynil&MCPA+MS 3+€+0.25G 0 84 99
BAS-0562+Bromoxynil&MCPA+MS1 3+£+0.25G 0 83 99
Untreated 0 0 0 0
C.V. % 237 21 5
LSD 5% NS 1! 7
# OF REPS 4 4 4

Sunmary

None of the treaments injured flax. The foxtail density in the area was too
sparse for evaluation preventing comparison of BAS-0562 to sethoxydim for
grass species control. Kochia control was greater with bromoxynil
treatments than MCPA alone treatments and was not greatly influenced by
adjuvants and BAS-0562, or sethoxydim.
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AC 222,293 formulations in sunflowers, Fargo 1989. "Interstate 301’
sunflower was seeded on June 5. Treatments (41f) were applied to 4- to 6-
leaf sunflower on June 9 with 88 F, 60% RH, 10 mph south wind, and a hazy
sky. Treatments (81f) were applied to 1 to 1.5 ft tall sunflowers on July 7
with 75 F, 25% RH, 0 to 5 mph wind, and a clear sky. Herbicide treatments
were applied in 8.5 gpa at 35 psi with a bicycle wheel type plot sprayer to
an 8 ft wide area the length of 10 by 20 ft plots. The experiment was a
randomized complete block with four replications. Evaluation for injury was
on July 28 and for height and head malformation on September 13. Height
reduction was an estimate and malformed head was number per row. The
malformed head number was doubled to represent a percentage as each row
contained approximately 50 plants.

July 28 September 15

Sunfliower Height Malformed
Treatment Rate injury reduction heads

(oz/A) (%) (inch)  ---(%)---
AC 222,293-SC(41f) 4 1 3 6
AC 222,293-SC(41f) 6 1 1 2
AC 222,293-LC(41f) 4 8 4 9
AC 222,293-LC(41f) 6 39 7 21
AC 222,293-SC(81f) 4 5 0 6
AC 222,293-LC(81f) 4 1 0 6
AC 222,293-SC(81f) 6 0 2 6
AC 222,293-LC(81f) 6 2 3 6
Acifluorfen(41f) 2 1 2 2
Acifluorfen+X-77(41f) 2+.25% 4 5 5
Acifluorfen(81f) 2 0 0 2
Acifluorfen+X-77(81f) 2+.25% 3 4 3
Untreated 0 0 0 2
C.V. % 100 131 93
LSD 5% 7 4 8
# OF REPS 4 4 4
Summary

The LC formlation of AC 222,293 tended to be or was more injurious than the
SC formulation, from application to 4- to 6-leaf sunflower.
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CGA-144155 for weed control in sunflowers, Fargo 1989. Preplant soil
incorporated (ppi) treatments were applied and field cultivator plus harrow
incorporated only once because of wel, soil condition. ’Interstate 301’
sunflower was seeded on June 2. The c imate was 65 F, 40 % RH, and a clear
sky. Treatments were applied with a bicycle wheel type plot sprayer
delivering 17 gpa at 35 psi to an 8 fi. wide area the length of 10 by 25 ft
plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 28. Green foxtail density was sparse
and variable.

Sunflower Green

Treatment Rat: injury foxtail
(1b/A) (%) (% control)
CGA-144155(ppi) 2 0 84
CGA-144155(ppi) 4 0 91
CGA-144155&Metolachlor(ppi) 2 0 79
CGA-1441558Metolachlor(ppi) 4 0 69
Metolachlor(ppi) 2 0 77
Metolachlor(ppi) 4 0 73
Trifluralin(ppi) 1 0 90
Untreated 0 0 0
e V. % 0 22
LSD 5% NS 22
# OF REPS 4 4
Summary

Sunflower was not injured by any of the herbicide treatments. Differences
in green foxtail control with the various treatments were not obvious
because of the variable stand.
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Weed control in soybeans Casselton 1989. Preplant soil incorporated (ppig
treatments were a?p|1ea and field culf1vator0§1us harrow incorporated twice
inch deep dry soil on May 13 with 65 F, 6 RH, no wind, and a clear sky.
‘McCall’ soybean was seeded on May 15. ' Postemergence treatments were apg]ied
to first trifoliolate soybean, 4-leaf (2 inch) “green and yellow foxtaj and
common lambsquarters, and 6-eaf (3 inch) wild mustard on June 15 with 70 F
60% RH, no wind, and a clear sky in dry soil. Postemergence split (/5
treatments were applied to second trifoliolate soybean and~ 4- to 5-leaf
foxtail on June 22 with 72 F, 55% RH, and a partly cloudy sky. All treatments
were applied with a bicycle wheel tyge plot sprager de]iverinﬁ 17 gpa at 35
psi for the preplant treatments and -5 gpa at 35 psi for the postemergence
treatments to an 8 ft wide area the length of 10 25 ft plots. The
experiment was a randomized complete block wit four replications.
Evaluations were on June 30 and July 7. Weed density was more than 1 plant
[ft for all weeds except kochia. Foxtail consisted of both green and yellow.

- June 30 - uly 7

Treatment? Rate inj Fxt1 Wimu KOCZ Colg inj Fxtl Wimu Col

(oz/R) (%) ----(% control)---- Z%; ---(% control§
Trifluralin(ppi) 16 0 98 0 98 99 o0 99 0 98
Pendimethalin(ppi 20 0 97 0 99 98 0 96 0 96
Ethalfluralin(ppi 15 O 199" S150 5991 99' 0. . gOpwl] 99
Acetochlor(p 19 24 1 0oE W2 608 99" 0 L 137 460 85
A]ach]or(p?i 48 OF 835 30E 705 "g6h 0F Ti60N 73 94
Pendimetha in+Imep(ppi) 14+1 45981 998 99. (99" 0" ggi"" gg 99
Imazethapyr(R?i) 1 3 98 99 99 99 (o 98 gg 99
Imazethapyr+ achlor(ppi) 1+40 2 98 99 99 99 (0 99 o3 99
Imazethapyr+Meto (ppi) 1+40 3 99 99 99 99 0 99 g9 99
Trif+Metr-DF (ppi) 16+3 0 98 94 99 99 (o 98 g7 99
Trif&A]ach]or(gei) 48 00 9% 39 99 99 o0 93 40 gt
Imazethapyr+X- 1 S CIU o] B Sy (R (S TS s R
Imazethapyr+X-77+28N 1 4 96 99 99 .96 0. 9] - 099 90
Imazethapyr+MS+28N 1 90 998 ggRE goSigsRs g ge = g 92
Imazethapyr+MS1+28N 1 8 995 99f w99, g7 g ‘g7 &g 77
Imazethapyr+BCH+28N 1 28589 9RO RN G) NENGUE N RGN g o 92
Fluazifop+Imazethapyr+MS 3+0.5 47 988 09 NggR T a5 g igat oG 75
Lactofen+P0/S+MS 3/3 5 98 99 99 62 0 99 o8 18
B+Acif+X-77/S+MS 8+2/3 25897 S99RENGE g HERNR g o g et o
B+Acif+X-77/Flua+P0 8+2/3 26 88N NGORRNO5E g3 0F W87, 94 73
B+P0O/S+MS 12/3 00 98 99 99 97 o0 99 93 g9
Acif+X-77/Seth+MS 4/3 1 98 92 55 41 0 99 78 23
DPX-M6316+B+P0/S+MS 0.063+8+/3 1 98 98 99 98 ¢ gg 99 92
DPX-M6316+B+P0/S+MS 0.063+12/3 1 97 99 99 97 ¢ g9 99 92
DPX-M6316+Aci f+X-77/S+MS 0.063+2/3 0 96 98 93 96 o 99 95 90
DPX-M6316+Aci f+X-77/S+MS 0.063+4/3 1 97 98 94 92 98 97 =77
DPX-M6316+Lact+P0O/S+MS 0.063+3/3 6 98 99 99 g9 ¢ 99 99 99
DPX-M6316+X-77+28N/S+MS 0.063/3 2 97 93 97 95 ¢ 97 95 93
GV % 105 3 11 4 5. 0 6 12 ..15
LSD 5% 3 O 7 6 NS A NS
ﬁ#QF REPS 4 4 4

4 4 2 4 4 4

X-/7=nonionic surfactant at 0.25% (v/v) from VaTent, 28N=nitrogen fertilizer
at 1 qt/A; PO=petroleum oil with 17% (v/v& Atplus 300 F applied at 1 qt/A; MS &
MSl=methylated seed o0ils aﬁp]ied at 1 qt/A with sethoxydim or 1 pint/A with
imazethapyr from Agsco; BC =adjuvan§ from BASF at 1 qt/A.

ummary

None of the herbicide treatments caused any important injury to soybean.
Imazethapyr alone or in combinations with other herbicides applied preplant
soil incorporated gave complete control of all weed species evaluated. The
only postemergence treatment to %ive complete control of all species was DPX-
M6316 + lactofen + petroleum oi] ollowed in 7 days by sethoxydim + methylated
seed 0il. Postemergence application of most herbicides effectively controlled
foxtail, wild mustard, and kochia. However, common lambsquarters control
varied widely with the various herbicide treatments.
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Weed control in soybeans, Carrington 1¢989. Preplant soil incorporated (ppi)
treatments were applied and rototiller incorporated 3 inch deep into moist
soil on June 1 with 55 F, 86% RH, 10 mph southwest wind, and a clear sky.
‘Maple amber’ soybeans was seeded June¢ 1. The first rain after treatment
was 1.41 inches on June 11. The soil wis a loam with 3.6% organic matter and
7.2 Sa Postemergence treatments were applied to first to second
trifoliolate soybeans, 2 inch tall redroot pigweed, 4-leaf common
lambsquarters, 3-leaf to tillering green foxtail, and tillering to heading
wild oats on June 27 with 72 F, 29% RH, 8 mph wind, and a clear sky.
Postemergence split (/) treatments viere applied to second trifoliolate
soybeans on June 30 with 72 F, 84% RH, 6 mph wind, and a clear sky.
Conditions after treatment were dry and plant stages were similar at both
postemergence treatments. All treatments were applied with a bicycle wheel
plot sprayer delivering 17 gpa at 35 psi for the preplant treatments and 8.5
gpa at 35 psi for the postemergence treatments to an 8 ft wide area the
length of 10 by 25 ft plots. The experiment was a randomized complete block
design with four replications. Evalualion was on July 14.
y Soybean
Treatment Rate injury Grft Wioa Rrpw Colg
(oz/A) (%) (----% control----)

Trifluralin(ppi) 16 1 9% 92 98 94
Pendimethalin(ppi) 20 0 95 97 96 99
Ethalfluralin(ppi) IS 0 97 98 96 98
Acetochlor(ppi) 24 1 97 98 99 92
Alachlor(ppi) 48 0 94 96 98 98
Pendimethalin+Imazethapyr(ppi) 14+1 0 99 98 99 99
Imazethapyr(ppi) 1 3 97 97 99 99
Imazethapyr+Alachlor(ppi) 1+40 0 98 99 99 99
Imazethapyr+Metolachlor(ppi) 1+40 0 97 97 99 98
Trifluralin+Metribuzin-DF (ppi) 16+3 0 97 95 97 99
Trifluralin&Alachlor(ppi) 48 0 98 94 98 93
Imazethapyr+X-77+28N 1 0 74 92 93 35
Imazethapyr+MS+28N 1 1 91 93 92 63
Imazethapyr+MS1+28N 1 0 91 86 93 49
Lactofen+P0/Sethoxydim+MS 3/3 4 94 84 93 23
Bentazon+Acifluorfen+X-77/Sethoxydim+Ms 8+2/3 3 91 70 90 76
Bentazon+Acifluorfen+X-77 8+2 0 68 95 88 69
Bentazon+P0/Sethoxydim+MS 12/3 4 89 88 87 62
Acifluorfen+X-77/Sethoxydim+MS 4/3 2 92 81 60 3
DPX-M6+X-77+28N/Sethoxydim+MS 0.063/3 0 82 76 93 60
Untreated 0 0 0 0 0 0
C.V. % 272 9 9 8 29
LSD 5% NS 12 S12° 5 111 8829
# OF REPS 4 4 4 4 4

°X-77=non-ionic surfactant at 0.25% (v/v) from Valent; 28N=nitrogen
fertilizer at 1 qt/A except at 1 gal/A with DPX-M6316; PO=petroleum oil
with 17% (v/v) Atplus 300 F applied at 1 qt/A; MS & MSl=methylated seed
oils applied at 1 qt/A with sethoxydim and 1 pint/A with imazethaypr.

Sumnary

None of the herbicide treatments injurad soybeans. Green foxtail control by
postemergence imazethapyr was greater when applied with methylated seed oil
than non-ionic surfactant X-77. All other treatments gave more than 80%
green foxtail control. Control of all weeds exceeded 90% with all preplant
incorporated herbicide treatments and imazethaypr + methylated seed oil +
28% liquid nitrogen fertilizer. 50-



Weed control in soybeans. An experiment was conducted on a silty loam soil
with pH 6.8 and 3.5% organic matter to evaluate various herbicide treatments
for weed control in soybeans at Mooreton, North Dakota. Preplant incorporated
(PPI) treatments were applied and roto-tiller incorporated into a dry cloddy
soil on May 15, 1989 with 75 F, 40% relative humidity, and mostly clear skies.
"Evans’ soybeans were planted on May 26. Post-emergence (P) treatments were
applied to 1 to 2-trifoliolate soybeans, 2 to 6-leaf green and yellow foxtail
(1 to 4-inch), 4 to 6-leaf redroot pigweed (1 to 4-inch), and 1.5 to 6-inch
kochia on June 23 with 74 F, 58% relative humidity, and clear skies. The
experiment had a randomized complete block design with four replications. The
plots were 10 by 40 ft, and all treatments were applied to the center two rows
of the four 30-inch spaced rows of soybeans. PPI treatments were applied with
a tractor-mounted compressed CO sprayer delivering 17 gpa at 35 psi.
Postemergence treatments were aEp]ied with a bicycle wheel plot sprayer

delivering 8.5 gpa at 35 psi. Soybean injury and weed control were evaluated
July 3.

Soybean Green Redroot

Treatment Rate injury foxtail pigweed Kochia
(oz/A) (%) ----(% control)------
Trifluralin (PPI) 16 0 95 95 98
Trifluralin+Metribuzin (PPI) 1643 ] 97 98 100
Pendimethalin (PPI) 20 0 96 94 g3
Ethalfluralin (PPI) 15 0 98 97 99
Alachlor (PPI) 48 0 84 86 58
Metolachlor (PPI) 48 0 93 80 46
Acetochlor (PPI) 24 0 82 88 76
Imazethapyr (PPI) 1 0 96 100 100
Imep+Pendimethalin (PPI) 1+14 0 97 100 100
Imep+X-77+28%N (P) 140.25%+0. 256 3 97 97 100
Imep+MS+28%N (P) 140.25G+0. 256 7 98 98 99
Bentazon+Sethoxydim+P0 (P) 12+2.25+0.256G 1 97 54 63
Bent+Malathion+P0 (P) 12+9+0.25G 34 5 79 75
Acifluorfen+Seth+X-77 (P) 4+2.25+0.25 9 95 86 69
Bent+Acif+Seth+X-77 (P) 8+2+2.25+0.12% 3 75 60 54
Lactofen+Seth+P0 (P) 3+2.25+0.126G 26 99 98 90
DPX-M6316+Seth+X-77 (P) 0.063+2.25+0.25% 0 93 96 88
C.Ve % 75 6 8 12
LSD 5% 5 7 9 13

ST = nonionic surfactant; MS = methylated vegetable oil with 15%
emulsifier; PO = petroleum oil with 17% emulsifier; 28%N = 28% 1iquid urea
ammonium nitrate (UAN) fertilizer.

Summary

The tank-mixture of bentazon plus malathion caused 34% injury to soybeans,
compared to 3% or less injury from other treatments containing bentazon.
Lactofen plus sethoxydim and petroleum o0il was the only other treatment that
gave more than 10% soybean injury. Treatments containing trifluralin,
pendimethalin, ethalfluralin, and imazethapyr provided 93% or greater control
of all weeds evaluated. Postemergence treatments with lactofen, DPX-M6316, or
imazethapyr gave 88% or greater control of kochia and redroot pigweed.
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Postemergence weed control in soybeans with V-23031, Fargo 1989. McCall
soybeans were planted June 3. Early postemergence (EP) treatments were
applied June 27 when soybeans had one trifoliolate leaf (4 inches tall),
redroot pigweed amd common lambsquarters were 4 to 6-leaf (1 to 2 inches
tall), and yellow foxtail was 4 to 5-leaf (5 inches tall). Environmental
conditions at time of EP application were: 76 F air temp, 40% relative
humidity, very good soil moisture. Late postemergence (LP) treatments were
applied July 7 when soybeans had 3 to 3.5 trifoliolate leaves, redroot
pigweed was 8 to 10-leaf (5 to 8 inches tall), common lambsquarters was 8 to
10-1eaf (4 to 7 inches tall), and yellow foxtail was well-tillered and 5 to
6 inches tall. Environmental conditions at time of LP application were: low
soil moisture, 85 F air temp, and 70% relative humidity. All treatments
were applied using a bicycle wheel sprayer delivering 8.5 gpa with 8001
nozzles and 40 psi. Visual estimates of percentage soybean injury and weed
control were taken on July 15 (foxtail control for the LP application was
evaluated on July 22). Plot size was 10 by 25 ft and the experiment was a
randomized complete block design having four replications.

5 a Soybean Weed control
Treatment Rate injury Rrpw Colg Yeft
(oz/A) " D s o— e (%)------------
V-23031+PO(EP) 0.42+0.25G 7 72 54 -
V-23031+PO(EP) 0.64+0.25G 7 79 76 -
V-23031+PO(EP) 0.85+0.25G 7 75 59 -
V-23031+PO(EP) 1.06+0.25G 9 63 56 -
V-23031+PO(EP) 1.27+0.25G 8 76 65 -
V-23031+X-77(EP) 0.42+0.25% 6 67 53 -
V-23031+X-77 (EP) 0.85+0.25% 7 77 56 -
V-23031+X-77(EP) 1.27+0.25% 8 80 64 -
Lactofen+PO(EP) 3.2+40.125G 9 89 47 -
Bentazon+Acifluorfen(EP) 1243 4 78 64 -
V-23031+Clethodim+PO(EP) 0.85+1.640.25G 5 77 55 94
Clethodim+PO(EP) 1.640.25G 0 0 0 96
V-23031+PO(LP) 0.85+0.25G 19 96 78 -
V-23031+PO(LP) 1.27+0.25G 25 97 81 -
Lactofen+PO(LP) 3.240.125G 28 85 44 -
Bentazon+Acifluorfen(LP) 12+3 16 87 57 -
V-23031+Clethodim+PO(LP) 0.64+1.64-0.25G 15 82 66 97
Clethodim+PO(LP) 1.6+0.25G 0 0 0 97
Untreated 0 0 0 0 0
C.V. % 21 8 22 2
LSD 5% 3 8 17 NS

®P0 = petroleum oil adjuvant containing 17% emulsifier; X-77 = non- ionic
surfactant; 0.25G = 0.25 gal/A.

Hummary

Higher rates (0.85 and 1.27 oz/A) of !/-23031 plus adjuvant applied to 4 to
6-leaf redroot pigweed provided contro| comparable to bentazon + acifluorfen
at 12 + 3 oz/A without adjuvant but less than lactofen at 3.2 o0z/A plus oil
adjuvant. Similar results were seen with 4 to 6-leaf common Tambsquarters
although overall control of this species was less than with redroot pigweed.
V-23031 appeared to be equally effec:ive when applied with X-77 nonionic
surfactant or petroleum oil adjuvant at the early application. Late
applications of 0.85 or 1.27 oz/A of '/-23031, however, gave redroot pigweed
and common lambsquarters control that was superior to that provided by
lactofen or bentazon + acifluorfen. V-23031 did not appear to antagonize
yellow foxtail control by clethodim. _g55_



CGA-144155 for Weed Control in Dry Beans, Casselton 1989. Preplant soil
incorporated (ppi) treatments were applied and field cultivator plus harrow
incorporated twice 3 inch deep to dry soil and "Hyden’ drybean was seeded on
May 12. The climate at treatment was 70 F, 40% RH, and a clear sky.
Rainfall for 2 weeks after treatment was 1.8 inch occuring after May 18.
Treatments were applied with a bicycle wheel type plot sprayer delivering 17
gpa at 35 psi to an 8 ft wide area the length of 10 by 25 ft plots. The
experiment was a randomized complete block with four replications.
Evaluation was on June 5. Foxtail (green and yellow), wild mustard and
common lambsquarter density was ¢ 5/sq yd and kochia was only present in the
first replication. Yield was not obtained because of drought conditions.

Dry
Treatment Rate beans Fxtl Wimu Colq Kocz
(1b/A) (% inj) (----% control----)

EPTC(ppi) 3 0 96 68 99 65
CGA-144155(ppi) 3 0 96 3 51 90
CGA-144155(ppi) 6 0 98 16 86 88
CGA-1441558Metolachlor(ppi) 3 0 94 16 81 50
CGA-144155&Metolachlor(ppi) 6 0 98 48 95 88
Metolachlor(ppi) 3 0 95 31 76 50
Metolachlor(ppi) 6 0 97 67 94 30
Trifluralin(ppi) 1 0 98 0 97 97
Untreated 0 0 0 0 0 0
CNES% 0 2 50 11

LSD 5% NS 3 20 13

# OF REPS 4 4 4 4 1

Summary

None of the herbicides caused any injury to drybean. Foxtail (green and
yellow) was effectively controlled by all treatments. Wild mustard was less
than 70% regardless of herbicide treatment. Common lambsquarter control
exceeded 90% with EPTC; trifluralin; and the 6 1b/A rates of CGA-144155,
CGA-144155 & metolachlor, and metolachlor.
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Postemergence weed control in drybeans, Casselton 1989. ‘Hyden’ drybean was
seeded May 12. Treatments were applied to second trifoliolate dry bean, 2
to 15 inch tall wild mustard, and 2 to 5 inch tall common lambsquarters,
kochia and redroot pigweed on June 23 with 80 F, 65% RH, no wind, and a
clear sky. Treatments were applied with a bicycle wheel tupe plot sprayer
delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of 10 by 25 ft
plots. The experiment was a rardomized complete block with four
replications. Evaluation was on July 11. Beans were not harvested because
of drought condition. Weed populatiors were 1 to 10 per sq. yd., except
for kochia and redroot pigweed which vas variable and did not occure in all
plots or replications.

Drybean

Treatment Rate injury Wimu Colg_KOCZ Rrpw

(oz/A) (%) (------ % control----- )
Acifluorfen+Bentazon 1.7+12 2 99 47 65 30
Acifluorfen+Bentazon+28N 2.7+12+.G 5 98 67 66 98
Acifluorfen+Bentazon+P0 1.7+12+40.(2G 2 99 88 91 88
Acifluorfen+Bentazon+P0 1.7+412+0.25G 2 99 54 67 40
Acifluorfen+Bentazon+BCH 2.7+12+0.12G 7 99 59 - 7S
Acifluorfen+Bentazon+BCH 2.7+412+0.25G 8 99 53 - 90
Acifluorfen+Bentazon+MS 2.7+12+0. 125G 4 99 52 - 65
Acifluorfen+Bentazon+MS 2.7+12+0.:25G 13 99 85 - 95
Acifluorfen+Bentazon+MS1 2.7+412+.125G 6 99 70 82 85
Acifluorfen+Bentazon+MS1 2.7+12+.25G 7 98 78 69 95
Acifluorfen+Bentazon+X-77 2.7+12+.25% 2 99 91 90 80
Acifluorfen+Bentazon+X-77 2.7+12+.5% 4 98 65 81 60
DPX-M6316+X-77 .06+.125% 45 93 75 47 60
DPX-M6316+X-77 .125+.125% 75 99 96 80 99
Untreated 0 0 0 0 0 0
CV. % 45 2 24 31
LSD 5% 8 2 22 25
# OF REPS 4 4 4 3 1

Summary

Acifluorfen + bentazon injury to soybean tended to be greater with
methylated seed oil (MS) than the other adjuvants. However, none of the
acifluorfen + bentazon treatments cause important injury to drybean. DPX-
M6316 caused excessive injury to drybean. Wild mustard was completely
controlled regardless of herbicide or adjuvant. Variability in the weed
infestation caused the data to be too variable for conclusions on adjuvants.
However, most adjuvants tended to enhance common lambsquarter and redroot
pigweed control when with bentazon compared to bentazon applied alone.
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Weed control in corn. An experiment was conducted at Carrington, ND on a loam
soil with 7.2 pH and 3.6% organic matter to evaluate broad-spectrum weed
control in corn by various herbicide treatments. Preplant incorporated (PPI)
treatments were applied and incorporated by roto-tiller, and ’Pioneer 3963’
corn was seeded into moist soil on May 30, 1989. Preemergence (PE) treatments
were applied May 31. Postemergence (P) treatments were applied to 4 to 5-leaf
corn, 2 to 3-leaf green foxtail, and 2 to 4-leaf redroot pigweed on June 23
with 70 F and partly cloudy skies. Treatments were applied with a bicycle
wheel plot sprayer delivering 17 gpa at 35 psi for soil applied treatments and
8.5 gpa at 35 psi for postemergence treatments. The experiment had a
randomized complete block design with four replications. Corn injury and weed
control were evaluated on July 14.

Corn Green Redroot

Treatment Rate injury foxtail pigweed

(oz/A) (%) ---(% control)---
EPTC&S+Cyanazine(PPI) 64+32 0 98 97
Butylate&S+Cyanazine(PPI) 64+32 0 98 99
Metolachlor+Cyanazine(PE) 40+32 0 95 96
Alachlor+Cyanazine(PE) 40+32 0 96 97
Acetochlor+Cyanazine(PE) 24432 1 98 99
Pendimethalin+Cyanazine(PE) 16432 0 90 85
ICIA-5676+Cyanazine(PE) 24432 0 98 98
Propachlor+Cyanazine(PE) 64+32 1 94 86
Alachlor+AC 310,448+Atrazine(PE) 40+2.4+8 3 92 97
Alachlor(PE)/Atrazine(P) 40+10 0 85 98
Alachlor(PE)/2,4-D iso-octyl ester(P) 40+6 7 92 98
Alachlor(PE)/Dicamba(P) 40+4 0 91 98
Alachlor(PE)/Dicamba+Atrazine(P) 40+4+8 0 86 99
Alachlor(PE)/Bromoxynil(P) 40+6 0 89 99
Alachlor(PE)/Bromoxynil+Atrazine(P) 40+4+8 0 79 98
Alachlor(PE)/Bentazon+Atrazine(P) 40+8+8 1 89 99
Alachlor(PE)/Clopyralid&2,4-D (P) 40+1.5&8 1 89 98
Tridiphane+Cyanazine+X-77(P) 8+24+0.25% 19 88 98
Cyanazine(P) 32 6 57 97
Cyanazine+SO(P) 19+0.25G 9 70 97
Cyanazine+Atrazine+SO(P) 1545+0.25G 5 75 98
DPX-V9360&DPX-E9636+PO(P) 0.25+0.25+1% O 93 98
CGA-136872+PO(P) 0.5+1% 6 30 96
C.V. % 164 8 4
LSD 5% 6 9 6

3 s = dichlormid safener; PO = petroleum oil with 17% emulsifier; S0 =

vegetable o0il with 15% emulsifier; X-77 = nonionic surfactant; & =

formulated mixture; G in the rate column represents gallon/acre.
Summary

Tridiphanetcyanazine+X-77 was the only treatment that caused more than 10%
corn injury. Several treatments gave good green foxtail control, including
ICIA-5676+cyanazine and DPX-V9360& DPX-E9636+P0. A1l treatments except

propachlor+cyanazine and pendimethalin+cyanazine provided 96% or greater
redroot pigweed control. 55



Broad-spectrum weed control in cora. An experiment was conducted at
Casselton, ND on a silty clay soil with pH 7.8 and 5% organic matter_ to
evaluate several herbicides for broad-spectrum weed control in corn. Preplant
incorporated (PPI) treatments were applied and field cultivator plus harrow
incorporated twice in opposite directions to a 3 inch depth, and ’Interstate
201’ corn was seeded into a dry loose soil on May 12, 1989 with 70 F, 35%
relative humidity, and clear skies. Preemergence (PEs treatments were applied
on May 13 with 7OF and 40% relative humidity. Precipitation for 2 weeks
fo]lowing corn seeding was 1.78 inches. Postemergence éPz treatments were
applied to 4 to 5-leaf corn, 3 to 4- leaf green foxtail, an to 6-leaf wild
mustard on June 15 with 75F, 60% relative humidity, and clear skies. Each
lot consisted of four rows of corn spaced 30 inches apart and 25 ft long.
reatments were applied to the middle two rows of the four row plots usin? a
bicycle wheel plot sprayer delivering 17 gpa at 35 psi for soil applied
treatments and 8.5 gpa at 35 psi for postemergence treatments. The
experimental design was a randomized complete block with four replications.
Corn injury and weed control were evaluated on June 9 (before the

postemergence treatments were applied) and June 30.

June 9 June 30
Corn Corn
Treatment Rate njury Grft Wimu injury Grft Wimu
(oz %) (% contro %) (% control)
EPTC&S+Cyanazine§PPI) 64+32 1 99 99 4 98 98
EPTC&S&E+Cyan (PP A 64+32 1 99 99 1 99 99
Butylate&S+Cyan(PPI 64+32 2 94 98 1 958 .95
Metolachlor+Cyan(PE 40+32 0 94 86 1 ey 3
Alachlor+Cyan(PE 40+32 1 93 93 1 78 80
Acetoch10r+Cyan2 Eg 32+32 3 98 98 1 89 8l
Propachlor+Cyan(PE 64+32 0 98 96 0 94 87
Pendimetha]in+C¥an(PE) 16+32 3 89 88 3 56 43
ICIA-5676+C¥an( E) 32432 1 96 95 0 87 88
Tridiphane(PPI) 24 12 94 87 4 62 33
Tridiphane+Cyan(PPI; 24432 8 98 98 4 93 93
Tridiphane+C{an+X-7 P) 1242440.25% O 0 0 7 92 99
Tridiphane+Atrazine+Cyan+X-77(P) 1248+16+0.25% 0 0 0 3 83 99
Alachlor+AC 310,448+Atra(PPI 40+1.648 2 96 97 3 96 93
Alachlor+AC 310,448+Atra(PPI 40+2.4+8 0 97 97 0 97 93
Alachlor+AC 310,448+Atra(PPI 40+3.2+8 3 98 98 3 97 97
Alachlor+AC 310,448+Atra(PE) 40+2.448 4 92 82 0 88 63
Alachlor(PE)/AC 310,448+Atra(P) 40/2.4+8 1 91 38 2 88 99
Alachlor(PE /Pyridate+Atra(P2) 40/7+9.5 O 91 35 1 94 99
Alachlor(PE)/Pyridate+Atra+PO(P) 40/7+9.5+0.25G 1 93 20 0 93 99
Alachlor(PE /P%ridate+c an(P) 40/749.5 0 94 33 3 93 99
ICIA-5676(PE)/Dicamba(P 28/4 0 92 60 1 82 96
ICIA-5676(PE)/Dicamba(P 32/4 0 93 50 0 83 95
ICIA-5676(PE)/Dicamba(P 36/4 3 95 80 0 92 98
ICIA-5676(PE)/Dicamba(P 40/4 1 95 84 1 90 96
A1ach10r§ E)/Dicamba(P) 40/4 3 92 29 1 80 95
Metolachlor(PE)/Dicamba(P) 40/4 2 91 49 1 76 97
C.V. % 159 5 25 86 14 12
%SD 5% . 5 6 24 NS 1% .45
S = dichTormid safener; E = dietholate extender; PO= petroleum oil with 17%
emulsifier; X-77 = nonionic surfactant; G in the rate column represents
gallons/acre.
Summary

None of the treatments caused importart injury to corn. Weed control tended
to decrease over time with most preemergence treatments. All PPI treatments
except tridiphane maintained weed control at 93% or greater from the early to
the late evaluation. EPTC4cyanazine, utylate+ cyanazine,
tridiphane+cyanazine %PPI), and alachlor+AC 310,448+atrazine %PPI) provided
90% or greater control of foxtail and wild mustard at both evaluation dates.
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Postemergence grass control herbicides in corn, Casselton 1989. ’Interstate
2017 corn was seeded on May 12. Earl postemergence (EP) treatments were
applied to 4 to 5-leaf corn (4 to 6-inch), 3 to 4-leaf green foxtail, 4 to 6-
leaf wild mustard, 3 to 4-leaf common lam squarters, and 1 to 2-inch kochia on
June 15 with 70 F, 65% relative humidity, and clear skies. Postemergence (P)
treatments were applied to 6 to 7-leaf corn (10 to 12-inch%, 5 to 6-leaf and
tillering green foxtail early bloom wild mustard, 8 to 10-leaf common
lambsquarters, and 3 to 5-inch kochia on June 23 with 75 F, 60% relative
humidity, and clear skies. Treatments were applied with a bicycle wheel plot
sprayer delivering 8.5 gpa at 35 psi to the middle two rows of the four-row
E ots. The experiment had a randomized complete block with four replications.

Evaluation was July 3 for corn injury and 3 and 21 for weed control.
__July 3 July 21

Treatment Rate Corn inj Grft Wimu KOCZ Grft KOCZ Colq

(oz/A) (%) --------- (% control)-------—--
Cyanazine(EP) 32 0 31 99 49 38 50 89
Cyanazine+SO(EP) 19+0.25G 6 8 99 99 65 99 99
C¥anazine+Atrazine+SO(EP) 15+5+0.25G 2 8 99 99 68 99 99
KIH-2665+X-77 (EP 1.5+0.25% 3 8 99 99 78 99 99
KIH-2665+X-77 (EP 2.0+0.25% 0 8 99 99 79 99 99
KIH-2665+X-77(P 1.5+0.25% 19 75 96 99 76 99 99
KIH-2665+X-77(P 2.0+0.25% 16 85 95 99 84 99 99
CGA-136872+PO(E 0.33+1% 1 81 99 99 69 98 0
CGA-136872+PO(EP 0.5+1% 0 71 99 98 74 98 20
CGA-136872+PO(P 0.33+1% 1 70 98 98 66 99 40
CGA-136872+PO(P 0.5+1% 1 73 99 98 67 99 23
DPX-V93608DPX-E9636+X-77 (EP) 0.25+0.25% 0 70 199 97 71 89 10
DPX-79406+X-77 (EP 0.5+0.25% 0 8 99 98 82 94 0
DPX-79406+X-77 (EP 1.0+0.25% 1 95 99 99 92 96 0
DPX-79406+PO(E 0.25+1% 0 8 99 98 87 97 0
DPX-79406+PO(EP 0.5+1% 0 93 99 99 88 98 35
DPX-79406+PO(EP 1.0+1% 0 9 99 99 90 98 37
DPX-79406+X-77 0.25+0.25% 2 90 99 98 94 97 28
DPX-79406+X-77 (P 0.5+0.25% 3 94 99 98 96 97 28
DPX-79406+X-77(P 1.0+0.25% 3 97 99 98 98 98 34
DPX-79406+PO(P 0.25+1% 0 90 99 99 93 98 23
DPX-79406+PO(P 0.5+1% 5 91 99 97 96 97 47
DPX-79406+P0O(P 1.0+1% 3 97 99 99 98 99 60
DPX-79406+2,4-D-dma+X-77(EP) 0.25+4+0.12% O 76 99 99 74 98 99
DPX-79406+2,4-D-dma+X-77(EP 0.544+0.12% 0 81 99 99 74 99 99
DPX-79406+Dicamba+X-77(E 0.25+4+40.12% 1 73 99 99 79 99 99
DPX-79406+Dicamba+X-77(EP 0.5+4+0.12% O 89 99 99 88 99 99
DPX-79406+Brox+X-77(EP 0.25+4+0.12% 4 85 99 99 82 99 99
DPX-79406+Brox+X-77 (EP 0.5+440.12% 1 92 99 99 85 99 gp
DPX-79406+DPX-M6316+X-77

igg 0.25+0.0640.25% 0 70 99 98 75 97 0

DPX-79406+DPX-M6316+X-77 0.5+0.06+0.25% 0 88 99 99 84 96 0

C.V. % 102 9 1 2 il2 4 31
LSD_5% : 3 10 1 3. 13 5. 22
S0 = vegetable oiT with I5% emulsifier; PO = petroleum o3l with 17%

emulsifier; X-77 = nonionic surfactant; & = formulated mixture; DPX-79406
= DPX-V9360&DPX-E9636 a 1:1 formulated mixture.

Summary

The late (P) applications of KIH-2665 caused 16 to 19% corninjury, but early
post-emergence treatments (EP) caused less than 3% injury. Corn injury was
not evaluated July 21 because drought stress masked any injury. Cyanazine at
19 o0z/A plus vegetable o0il provided better weed control than cyanazine at 32
0z/A and no oil.” DPX-V9360&DPX-E9636 provided better green foxtail control
than CGA-136872 or KIH-2665 at the rates evaluated. Late postemergence
treatments of DPX-V9360&DPX-E9636 gave better green foxtail control than early
applications. Foxtail control with early applications of DPX-V9360&DPX-E9636
tended to be enhanced more by petroleum 0il than by X-77 surfactant. All
treatments provided excellent wild mustard control. KIH-2665 controlled common
lambsquarters, but CGA-136872 and DPX-V9360&DPX-E9636 did not.
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Postemergence qrass control herbicides in corn, Casselton 1989. 'Interstate
201’ corn was seeded on May 12. Early postemergence (EP) treatments were
applied to 4 to 5-leaf corn (4 to 6-inch), 3 to 4-leaf green foxtail, 4 to 6-
leaf wild mustard, 3 to 4-leaf common lambsquarters, and 1 to 2-inch kochia on
June 15 with 70 F, 65% relative humidity, and clear skies. Postemergence (P)
treatments were applied to 6 to 7-leaf corn (10 to 12-inch%, 5 to 6-leaf and
tillering green foxtail early bloom wild mustard, 8 to 10-leaf common
lambsquarters, and 3 to 5-inch kochia ¢n June 23 with 75 F, 60% relative
humidity, and clear skies. Treatments were applied with a bicycle wheel plot
sprayer delivering 8.5 gpa at 35 psi to the middle two rows of the four-row
E ots. The experiment had a randomized complete block with four replications.

valuation was July 3 for corn injury ard 3 and 23 for weed contrulj T
uly 3 Uiy
Treatment Rate (orn inj Grft Wimu KOCZ Grft KOC/ Colg
(oz/A) (%) --------- (% control)---------
Cyanazine(EP) 32 0 31 99 49 38 50 89
Cyanazine+SO(EP) 19+0.256G 6 8 99 99 65 99 99
C¥anazine+Atraz1ne+SO(EP) 1545+0.250 2 8 99 99 6383 99 99
KIH-2665+X-77 (EP 1.5+0.25% 3 8 99 99 78 99 99
KIH-2665+X-77 (EP 2.0+0.25% 0O 8 99 99 79 99 99
KIH-2665+X-77(P 1.5+0.25% 19 75 96 99 76 99 99
KIH-2665+X-77(P 2.0+0.25% 16 85 95 99 84 99 99
CGA-136872+PO(E 0.33+1% 1 81 99 99 69 98 0
CGA-136872+PO(EP 0.5+1% 0 71 99 98 74 98 20
CGA-136872+PO(P 0.33+1% 1 70 98 98 66 99 40
CGA-136872+PO(P 0.5+1% 1 73 99 98 67 99 23
DPX-V9360&DPX-E9636+X-77(EP)  0.25+0.2%% 0 70 99 97 71 89 10
DPX-79406+X-77(EP 0.5+0.2%% 0 8 99 98 82 94 0
DPX-79406+X-77(EP 1.0+0.25% 1 95 99 99 92 96 0
DPX-79406+PO(E 0.25+1% 0 89 99 98 87 97 0
DPX-79406+PO(EP 0.5+1% 0 93 99 99 83 98 35
DPX-79406+PO(EP 1.041% 0 96 99 99 90 98 37
DPX-79406+X-77 0.25+0.25% 2 90 99 98 94 97 28
DPX-79406+X-77(P 0.5+0.2H%% 3 94 99 98 9 97 28
DPX-79406+X-77(P 1.0+40.25% 3 97 99 98 98 98 34
DPX-79406+PO(P 0.25+1¢% 0 90 99 99 93 98 23
DPX-79406+PO(P 0.5+1% 5 91 99 97 96 97 47
DPX-79406+PO(P 1.0+1% 3 97 99 99 98 99 60
DPX-79406+2,4-D-dma+X-77(EP) 0.25+440.12% O 76 99 99 74 98 99
DPX-79406+2,4-D-dma+X-77 (EP 0.5+4+0.12% 0 81 99 99 74 99 99
DPX-79406+Dicamba+X-77 (E 0.25+4+0.12% 1 73 99 99 79 99 99
DPX-79406+Dicamba+X-77 (EP 0.544+0.12% O 89 99 99 88 99 99
DPX-79406+Brox+X-77 (EP 0.25+4+0.12% 4 85 99 99 82 99 99
DPX-79406+Brox+X-77 (EP 0.54440.12% 1 92 99 99 85 99 96
DPX-79406+DPX-M6316+X- 7$EP 0.25+0.06+).25% 0 70 99 98 75 97 0
DPX-79406+DPX-M6316+X-77(EP) 0.5+0.0640.25% 0 88 99 99 84 96 0
C.V. % 102 9 1 2512 4 31
gSD 5% 3 10 1 3 liiaal 3 5 22

SO = vegetable 01T with 15% emuTsifier; PO = petroleum oil with 1/%
emulsifier; X-77 = nonionic surfactant; & = formulated mixture; DPX-79406
= DPX-V9360&DPX-E9636 a 1:1 formulated mixture.

Summary

The late (P) agp]ications of KIH-2665 caused 16 to 19% corninjury, but early
post-emergence treatments (EP) caused less than 3% injury. Corn injury was
not evaluated July 21 because drought stress masked any injury. Cyanazine at
19 oz/A plus vegetable oil provided better weed control than cyanazine at 32
oz/A and no oil.  DPX-V9360&DPX-E9636 provided better green foxtail control
than CGA-136872 or KIH-2665 at the rates evaluated. Late postemergence
treatments of DPX-V9360&DPX-E9636 gave better ?reen foxtail control than early
applications. Foxtail control with_early apg ications of DPX-V9360&DPX-E9636
tended to be enhanced more by petroleum oil han by X-77 surfactant. All
treatments provided excellent wild mustard control. KIH-2665 controlled common
lambsquarters, but CGA-136872 and DPX-V9360&DPX-E9636 did not.
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Weed Control in Corn with DPX-V9360, Casselton 1989. Two experiments were
conducted to evaluate various adjuvants with DPX-V9360. Interstate hybrid 201
corn was seeded in 30 inch spaced rows on May 12 for both experiments.
Experiment 1 treatments were applied to 4- to 5-leaf corn, 2 inch tall kochia,
4-  to 6-leaf wild mustard and 3- to 4-leaf green and yellow foxtail on June
13 with 65 F, 65% relative humidity, clear sky, and no wind. Experiment 2
treatments were applied to 8- to 9-leaf corn, 4 inch tall kochia, 8-leaf
common lambsquarters, and 7-leaf green and yellow foxtail on June 23 with 80
F, 60% relative humidity, clear sky, and no wind. Soil was droughty for both
experiments, but 0.4 inch of rain occurred 4 days after treatment in
experiment 1 and 0.6 inches 2 days after treatment in experiment 2. Treatment
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 the 25 by 10 ft plots. Weed control and
injury to corn were visually evaluated on June 30 and August 8 for experiment
1 and July 6 and August 8 for experiment 2. Evaluations were combined for
analysis as the response to adjuvants was similar at both evaluations, except
control decreased at the second evaluation for the less effective treatments.

Adjuvants<

DPX-V9360 Experiment 1 Experiment 2 Average

rate None X-77 PO Ms None X-77 PO MS None X-77 PO MS
(0z/A)  —eeeeee . (% foxtail control)--------ccoooooooo .
0.12 3 17 88 96 2 38 69 88 2 23 79 92
0.25 5 22 93 97 12 14 80 92 8 18 86 95
0.50 19 57 93 99 41 70 90 95 45 63 95 97
LSD 5%  --------- 13----cooe e 14--coveee el 10---------
(0z/A)  —-eeemmm e (% kochia control)------ceeeooe ..
0.12 5 22 79 87 0 27 61 68 3 24 70 78
0.25 3 11 84 94 6 16 75 85 4 14 80 90
0.50 7 35 97 98 22 55 95 93 14 45 96 95
LSD 5%  --------- 11--------- oo 10--------- oo 8---------
(0z/A)  —---mmmemeeeol (% common Tambsquarters control)----------------
0.12 0 8 70 90 0 26 61 86 0 17 65 88
0.25 15 29 83 93 8 4 83 92 12 17 83 92
0.50 0 42 95 98 41 79 93 96 21 61 94 97
%SD 5%  --------- 15-------c0 cemoe-. 11------ccc ceeeooo 9---------

X-77 = nonionic surfactant at 0.25% (v/v) in the spray; PO = petroleum oil
(Moract); at 1 qt/A; and MS = methylated seed oil (Sun-it) at 1 qt/A.

Summary
Adjuvant enhancement of DPX-V9360 for green and yellow foxtail, kochia, and
common lambsquarters generally was methylated seed oil petroleum oil ¢ X-77.
Petroleum o0i1 adjuvant increased species control with DPX-V9360 so that 0.12
0z/A was equally or more effective than DPX-V9360 at 0.5 0z/A with " X-77
adjuvant. Methylated seed 0il enhanced weed control with DPX-V9360 more than
petroleum 0il, so that control was equal with one half the rates. Corn was
not influenced by any of the treatments. These data indicate that DPX-V9360
at 0.25 to 0.5 oz/A applied postemergence with methylated seed oil (Sun-it)
would give greater than 90% control of foxtail, kochia and common
lambsquarters. Wild mustard occurred in experiment 2 and was completely

controlled by DPX-V9360 at 0.25 o0z/A or more regardless of adjuvant (data not
presented here). _59-



Postemergence weed control in safflower. Riveland, Neil R. and Gordon T. Bradbury. An experiment
was conducted to evaluate various postemergen:e herbicide treatments for broad spectrum weed control
in ‘Finch’ safflower. Safflower was seeded on May 3, 1989 into fallowed Max loam soil with pH of
6.5 and organic matter content of 1.1%. Treatments were applied to 4 to 6-leaf safflower, 5 to 6-
leaf wild oats, 2 to 6-leaf green foxtail, em:rging to 4-inch-tall tame yellow mustard, 1 to 3-inch
tall Russian thistle, and 2 to 4-inch-tall common lambsquarters on June 6 with 66 F, 61% relative
humidity, clear sky, and 4 mph wind. Treatments were applied with a tractor mounted sprayer
delivering 8.5 gpa at 30 psi to an 8 ft wide strip the length of 10 by 25 ft plots. First rainfall
after postemergence was treatment 0.79 inches on June 10 and 11. Precipitation total for May 1 to
July 31, 1989 was 3.31 inches compared to an average of 6.67 inches. Trifluralin treatments were
applied April 30 with 45 F, 55% relative humidity, 4 mph wind, and clear sky. Incorporation was
into dry soil, once after application and once prior to planting. Weed control and safflower
response were determined on June 28 and plots were harvested on August 29. The experiment was a
randomized complete block design with four replications.

Safflower Weed control

Treatmgpta Rate Yield swt Ini Ruth Tamu Colg Grft Wioa

(0z/A) (1b/A) (1b/bu) (%) (%) =
AC 222,293 6 217 40.9 4 62 g5 5 0 97
AC 222,293+C1su+surf 6+0.167 315 41.8 7 98 99 99 60 95
Imazethapyr+MS 0.25 77 36.4 90 80 95 50 80 62
Imazethapyr+MS 0.5 51 34.7 91 84 85 81 82 71
Imazethapyr+MS 1.0 59 36.6 97 92 96 85 87 89
Imazethapyr+MS 1.5 34 36.2 98 92 97 89 92 89
Imazethapyr+DPX-M6316+MS 1+0.125 59 36.8 36 98 99 98 30 86
Imazethapyr+C1su+MS 1+0.125 85 38.0 97 99 98 99 94 85
Imazethapyr+DPX-R9674+MS 1+0.125 62 35.7 98 99 98 99 a1 85
Imazethapyr+metsulfuron+MS 1+0.03 60 36.8 98 99 99 98 30 90
Imazethapyr+DPX-M6316+MS 0.5+0.125 85 36.5 93 98 98 99 80 77
Propanil 16 159 36.6 4 51 84 82 30 0
Imazethapyr+MS 2 23 37.9 98 98 99 97 95 94
Imazethapyr+DPX-R9674+MS 0.5+0.125 29 37.5 98 99 99 93 94 95
Imazethapyr+C1su+MS 0.5+0.125 62 36.5 97 98 99 99 90 92
Propani1+DPX-M6316+surf 16+0.125 241 40.6 8 98 93 93 12 0
Propani 1+DPX-R9674+surf 16+0.125 24 = 89 98 99 97 5 0
Propani 1+AC 222,293 16+6 247 41.2 5 57 72 41 22 70
Clsu+surf 0.167 258 40.7 2 98 99 99 45 0
Clsu+sethoxydim+P0 0.167+4 334 42.4 3 94 99 99 82 46
DPX-M6316+surf 0.2 319 41.9 2 96 95 99 0 0
DPX-M6316+sethoxydim+P0 0.2+4 285 41.4 6 98 96 97 96 83
DPX-R9674+surf 0.167 18 7 90 98 98 99 5 0
DPX-R9674+sethoxyd im+P0 0.167+4 61 39.0 36 a9 99 99 97 92
Trifluralin (PPI check) 8 123 30.3 0 41 0 76 99 50
Trifluralin (PPI check) 16 272 39.7 0 85 0 89 99 80
Untreated 0 119 34.3 0 0 0 0 0 0
C.V. % 35 3.7 5 11 12 14 17 25
LSD 5% 68 1.8 4 13 14 17 15 22

9surf = nonionic surfactant = Activator 9) at 0.25% (v/v); MS = methylated seed oil =

Sun-It at 1 pint/A; PO = Petroleum oil concentrate with 17% emulsifier at 1

pint/A; Clsu = Clorsulfuron; Inj = injury; Tswt = test weight; DPX-R9674 = A formulated mixture of
2 parts DPX-M6316 and 1 part DPX-L5300.

Summary

Safflower yields generally related to crop injury. AC 222,293, chlorsulfuron, DPX-M6316, and
propanil as postemergence treatments alone, in combination with each other, or with sethoxydim
caused less than 10% crop injury. Injury symptoms included delay in maturity, plant height
reduction, and slight terminal bud injury. Trifluralin as a preplant incorporated treatment caused
no safflower stand reductions or injury. Imazethapyr or DPX-M6316 & DPX-L5300 alone or in
combination caused safflower injury in excess of 88%. Injury symptoms include severe plant height
reductions, near elimination of reproductive growth and, in some cases, complete death of the plant
over time. Drought stress may have aided plant death. Chlorsulfuron and DPX-M6316 provided
excellent control of broadleaf weeds and when applied in combination with sethoxydim, adequate
control of green foxtail. Propanil was antegonistic to AC 222,293 causing a 27% reduction in wild
oat control compared to AC 222,293 alone; wild oat control was reduced by 27% when propanil was
added to AC 222,293. G0



Safflower response to sulfonylurea herbicides. Riveland, Neil R. and Gordon
T. Bradbury. An experiment was conducted to evaluate the effect of several
sulfonylurea herbicides for broad spectrum weed control on_‘Finch’ safflower.
Safflower was seeded on May 3, 1989 into previously fallowed Max loam soil
with pH of 6.5 and organic matter content of 1.1%. Treatments were applied to
3 to 6-leaf safflower, 2 to 6-leaf green foxtail, emerging to 3-inch-tall tame
¥e110w mustard, 1 to 2-inch-tall Russian thistle, and 2 to 3-inch-tall common

ambsquarters on June 3 with 52 F, 85% relative humidity, partly cloudy sky,
and mph wind. Treatments were applied with a tractor mounted sgrayer
delivering 8.5 gpa at 30 psi to an 8 ft wide strig the length of 10 by 25 ft
B]ot;. The first rainfall after treatment was 0.79 inches on June 10 ~and 11.
recipitation total for May 1 to July 31 was 3.31 inches in 1989 compared to
an average of 6.67 inches. Weed control and safflower response were
determined on June 28 and plots were harvested on August 29. The experiment

was a randomized complete block design with four replications.
a Sattlower Weed control
Treatment Rate Yield swt Inju Ruth Tamu Colq Grft
(oz/A) — (1b/A) (1b/bu) (%) --------- (7)==
Chlorsul furon+surf 0.125 390 41.9 4 95 100 100 60
Chlorsul furon+surf 0.167 372 42.2 6 97 100 100 66
Chlorsul furon+surf 0.25 342 42.0 10 99 100 100 72
DPX-M6316+surf 0.125 368 42.4 2 95 99 99 0
DPX-M6316+surf 0.167 322 42.2 6 98 99 100 0
DPX-M6316+surf 0.2 350 42.2 8 99 97 100 0
DPX-M6316+surf 0.3 307 40.8 8 99 100 100 2
DPX-M6316+surf 0.4 306 41.4 13 99 100 100 17
DPX-R9674+surf 0.125 47 35.6 91 96 100 100 0
DPX-R9674+surf 0.167 13 39.3 93 97 99 100 17
DPX-R9674+surf 0.2 26 37.3 96 98 100 100 17
DPX-R9674+surf 0.3 0 - 98 99 100 100 29
DPX-R9674+surf 0.4 19 40.2 99 99 100 100 24
DPX-1L5300+surf 0.125 0 - 95 97 100 100 25
DPX-L5300+surf 0.167 0 - 97 98 98 100 21
DPX-L5300+surf 0.25 0 - 99 99 100 100 36
Metsulfuron+surf 0.03 264 40.2 2 44 100 82 0
Metsulfuron+surf 0.06 332 41.6 10 90 100 96 6
CGA-131036+surf 0.125 122 34.0 93 92 100 42 15
CGA-131036+surf 0.167 79 34.9 98 95 100 54 24
CGA-131036+surf 0.2 78 34.5 98 97 100 49 20
CGA-131036+surf 0.3 32 34.8 99 98 100 58 27
CGA-131036+surf 0.4 23 38.8 99 98 100 59 34
Untreated 0 168 36.1 0 0 0 0 0
C.Va% 32 3.4 4 23 13 81
L.SD 5% 1.8 15 24

73 15 3 3 :
“surf = nonionic surfactant (Activator 90) was added to all treatments at a
rate of 0.25% v/v; Tswt = test weight in pounds per bushel; DPX-R9674 = a
formulated mixture of 2 parts DPX-M6316 and 1 part DPX-L5300.

Summary

Safflower yields were generally related to the de?ree of crop injury. DPX-
M6316 & DPX-L5300, DPX-[5300, and CGA 131036 at all rates caused greater than
90% crop injury. Injury symptoms included severe plant height “reductions,
near elimination of reproductive growth and, in some cases, complete death of
the plant over time. Drought stress may have aided plant death.
Chlorsulfuron, DPX-M6316, and metsulfuron caused less than 13% crop injury,
even at the highest rates of application. Injury symptoms included delay ‘in
maturity, plant height reduction, and slight terminal bud injury. All
treatments controlled™ tame {e11ow mustard and with the exception of
metsulfuron at 0.03 oz/A, all treatments controlied Russian thistle., CGA-
131036 did not control common lambsquarters. Only chlorsulfuron provided
green foxtail control above 50%.

-6~



Safflower variety response to postemergence chlorsulfuron. Riveland, Neil R. and Gordon T.
Bradbury.  An experiment was conducted to evaluate the phytotoxic effects of chlorsulfuron applied
postemergence to eight safflower varieties. Safflower was seeded on May 16, 1989 into previously
fallowed Max loam soil with pH of 6.7 and crganic matter content of 1.2%. The experiment was a
split plot in a randomized complete block design, with chlorsulfuron treatments (including a
contral) as whole plots and safflower varieties as split plots. Treatments were applied to 4 to 6-
leaf safflower on June 14 with 57 F, 84% re ative humidity, clear sky, and 2 mph wind. Treatments
were applied with a tractor mounted sprayer delivering 10 gpa at 30 psi to a 15 ft wide strip the
length of 15 by 32 ft whole plots. Sub-pots were 4 by 15 ft and were hand weeded. The first
rainfall after treatment was 0.10 inch on June: 20 and 21. Precipitation total for May 1 to July 31,
1989 was 3.31 inches compared to an average of 6.67 inches. Safflower response was evaluated on
July 14 and plots were harvested on September 13. The experiment had 3 replications.
Saff lower F lower Plant Stand Crop

Treatment® Rate variety date .  height reduct  inju Yield _ Tswt
(0z/A) (Days)”  (cms) (%) (%) (b/A) (1b/bu)
Untreated 0 Girard 54.0 31.0 0 0 314 41.0
Untreated 0 Finch 51.7 30.7 0 0 463 42.5
Untreated 0 Mt 3697 53.3 32.0 0 0 258 37.9
Untreated 0 S-541 53.0 32.7 0 0 315 39.1
Untreated 0 $-208 52.3 31.3 0 0 329 38.6
Untreated 0 Oker 52.0 32.7 0 0 262 37.9
Untreated 0 85B 4829 54.0 28.7 0 0 392 40.0
Untreated 0 Hartman 54.0 30.7 0 0 366 41.2
Chlorsulfuron+surf 0.15 Girard 54.7 24.3 1.7 18 247 38.7
Chlorsulfuron+surf 0.15 Finch 53.0 28.7 1.7 7 395 43.1
Chlorsulfuron+surf 0.15 Mt 3697 54.0 27.3 33 13 284 38.7
Chlorsulfuron+surf 0.15 S-541 54.3 24.0 0 20 247 37.5
Chlorsulfuron+surf 0.15 $-208 53.7 27.0 353 10 281 38.9
Chlorsulfuron+surf 0.15 Oker 55.0 26.3 96.7 8 32 35.3
Chlorsulfuron+surf 0.15 85B 4829 54.3 29.0 1.7 17 331 37.5
Chlorsulfuront+surf 0.15 Hartman 54.7 27.3 1.7 15 309 39.6
Chlorsulfuron+surf 0.30 Girard 54.7 30.3 0 18 287 38.9
Chlorsulfuron+surf 0.30 Finch 52.7 29.7 0 4 420 43.8
Chlorsulfuron+surf 0.30 Mt 3697 54.0 30.7 1.7 15 297 41.0
Chlorsulfuron+surf 0.30 S-541 54.0 29.0 1.7 20 288 37.8
Chlorsulfuron+surf 0.30 $-208 - 53.0 29.3 1.0 12 331 38.3
Chlorsulfuron+surf 0.30 Oker 54.3 28.0 96.0 10 43 35.1
Chlorsulfuron+surf 0.30 85B 4829 54.7 29.3 0 8 384 38.8
Chlorsulfuron+surf 0.30 Hartman 54.7 29.7 0 S 387 41.6
C.V. % 1.3 11.5 21.2 73 23 6.3
LSD 5% 1981 NS 31 10 113 4.1
Treatment Means
Untreated 0 53.0 31.2 0 (4] 337 39.8
Chlorsulfuron 0.15 54.2 26.8 13.8 14 266 38.7
Chlorsulfuron 0.30 54.0 29.5 12.5 12 304 39.4
LSD 5% NS 2.5 3.2 10 NS NS
Variety Means
Girard 54.4 28.6 0.6 12 283 39.5
Finch 52.4 29.7 0.6 4 426 43.1
Mt 3697 53.8 30.0 1987 9 280 39.2
S-541 53.8 28.6 0.6 13 283 38.1
$-208 53.0 29.2 1.4 7 314 38.6
Oker 53.8 29.0 64.2 6 113 36.1
85B 4829 54.3 29.0 0.6 8 369 38.8
Hartman 54.4 29.2 0.6 7 354 40.8
LSD(5%) 0.6 NS 1.4 5 54 2.2

;surf = surfactant = Activator 90 applied at the raté of 0.25% v/v.
Days from June 1, Reduct = Reduction, Inju = Injury, Tswt = Test weight.

Summary

The safflower variety Oker was highly susceptible to chlorsulfuron with 96% stand reduction. None
of the other varieties had significant stand reductions. Finch was the most tolerant to
chlorsulfuron as indicated by crop injury ratings, while Oker, Girard, and S-541 were the least
tolerant. Chlorsulfuron tended to delay matirity, reduce plant height, and lower seed test weight
of all varieties. Yield response of Safflower varieties tended to be related to the degree of stand
reduction or crop injury. The two rates of chlorsulfuron caused similar effects.
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Weed control in canola, Carrington 1989. Preplant (ppi) treatments applied
and rototiller incorporated 3 inch deep. ’Westor’ canola was seeded into
moist soil on May 30 with 53 F, 72% RH, 6 mph wind, and a cloudy sky with a
light rain falling. Postemergence treatments were applied to 3 inch tall
canola, 3- to 5-leaf green foxtail, 2- to 4-leaf wild buckwheat, and 4- to
6-leaf redroot pigweed on June 30 with 8 F, 53% RH, 8 mph east wind, and
clear sky. Treatments split (/) were applied to 4 inch tall canola, and 5
inch tall tillering green foxtail on July 6 with 80 F, 44% RH, and clear
sky. Treatments were applied with a bicycle wheel type plot sprayer
delivering 17 gpa at 35 psi for the preplant treatments and 8.5 gpa at 35
psi for the postemergence treatments to an 8 ft wide area the length of 8 by
25 ft plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 14.

Canola Green Redroot

Treatment Rate injury foxtail pigweed
(oz/A) (%) --(% control)--
Ethalfluralin(ppi) 'S 55 98 99
Trifluralin(ppi) 16 40 96 99
BAS-514(ppi) 8 25 45 0
Dicamba-Na/Sethoxydim+MS 1.5/340.25G 5 48 28
Clopyralid/Sethoxydim+MS 2/340.25G 0 41 0
2,4-DB/Sethoxydim+MS 16/3+0.25G 68 58 30
DPX-A7881-22+X-77/Sethoxydim+MS  0.25+.25%/3+0.25G 0 63 13
DPX-A7881-22+X-77/Sethoxydim+MS  0.5+.25%/3+0.256 0 77 49
DPX-A7881-22+MS/Sethoxydim+MS 0.25+0.25G/3+0.25G 0 72 50
DPX-A7881-22+MS/Sethoxydim+MS 0.5+0.25G/3+0.25G 0 55 8
DPX-A7881-22+Sethoxydim+MS 0.25+3+0.25G 0 87 65
DPX-A7881-22+Sethoxydim+MS 0.5+43+0.25G 0 89 78
BAS-514+BAS-090 4+0.256G 5 77 21
Untreated 0 0 0 0
C.V. % 59 19 40
LSD 5% 12 17 22
# OF REPS 4 4 4
Summary

2,4-DB, Bas-514, trifluralin, and ethalfluralin caused important injury to
canola. Green foxtail control exceeded 85% only with ethalfluralin,
trifluralin, and  sethoxydim applied with DPX-A7881 at the first
postemergence application. The drought stress at the second application may
have reduced sethoxydim efficacy.
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Weed control in canola, lLanadon 1989. Preplant (ppi) treatments applied and
rototiller incorporated 3 inch deep. ’Westor’ canola was seeded into moist
soil on May 19. Postemergence treatmerts were applied to large rosette canola
on June 20 with 80 F, and no wind. Treatments split (/) were applied to
bolting with first buds canola and oats up to flag leaf stage on June 20 with
83 F, 70 % RH, and a sunny sky. Trealments were applied with a bicycle wheel
type plot sprayer delivering 17 gpa at 35 psi for the preplant treatments and
8.5 gpa at 35 psi for the postemergerice treatments to an 8 ft wide area the
length of 8 by 25 ft plots. The experiment was a randomized complete block
with four replications. Evaluation was on August 1. Weed density was 50 to 70
wild oat plants per sq yd and 10 to 15 kochia plants

per sq yd. Tame oats was seeded to supplement the natural wild oat.

Canola Wild
Treatment Rai.e inj yld flwr oats Kochia
(o0z,/A) (%) (1b/bu)(July)(% control)
Ethalfluralin(ppi) 1% 0 608 8 98 89
Trifluralin(ppi) 16 2 508 7 97 87
BAS-514 (ppi) 8 0 546 7 0 83
Dicamba-Na/Sethoxydim+MS 1.5/3+0.25G 16 289 8 99 84
Clopyralid/Seth+MS 2/3+0.25G 0 484 6 99 0
24-DB/Seth+MS 16/3+0.25G 89 101 9 98 71
DPX-A7881-22+X-77/Seth+MS  0.25+0.25%,'3+0.25G 6 465 6 99 43
DPX-A7881-22+X-77/Seth+MS  0.5+0.25%/3+0.25G 3 696 6 96 85
DPX-A7881-22+MS/Seth+MS 0.25+0.25G,/3+0.25G 3 665 6 99 93
DPX-A7881-22+MS/Seth+MS 0.5+0.25G/3+0.25G 3 591 6 99 97
DPX-A7881-22+Seth+MS 0.25+3+().256G 3 591 6 99 91
DPX-A7881-22+Seth+MS 0.5+3+0).25G 0 793 7 99 96
BAS-514+BAS-090 4+0.156G 21 201 8 0 87
Untreated () 0 306 6 0
C.V. % 82 21 2 14
LSD 5% 12 147 3 14
# OF REPS 4 4 4 4
Suinmary

Dicamba, 2,4-DB, and BAS-514 + BAS-090 caused important injury to canola.
Wild oats (+ tame oats) was effectively controlled by sethoxydim, trifluralin,
and ethalfluralin. DPX-A7881-22 at 0.25 and 0.5 g/A alone or in combination
with sethoxydim gave 90% or more kochia control when applied with methylated
seed 0il adjuvant, but not when with (-77 surfactant. These data indicate
that DPX-A7881-22 + sethoxydim applied with methylated sunflower oil has
potential for broad-spectrum postemerg:nce weed control in canola.
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‘McCall’ soybean was seeded on May 15. Treatments were applied to second
trifolialate soybean, 5- to 8-leaf foxtail (green and yellow), 2 to 15 inch
tall wild mustard, and 2 to 5 inch tall common lambsquarters on June 23 with
80 F, 65% RH, no wind, and a clear sky. Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide
area the length of 10 by 25 ft plots. The experiment was a randomized
complete block with four replications. Evaluation was on July 7.

Soybean Wild Common

Ireatment Rate injury Foxtail mustard lambsquarters

(oz/A) (%)  -----eee--- (% control)---------
Imazethapyr+MSF 0.25+0.256 0 13 86 70
Imazethapyr+MSF 0.5+0.25G 0 88 97 78
Imazethapyr+MS1 0.25+0.25G6 0 78 90 70
Imazethapyr+MSl 0.5+0.25G 0 86 95 76
Imazethapyr+MS2 0.25+0.25G 0 75 86 70
Imazethapyr+MS2 0.5+0.25G 0 85 94 77
Imazethapyr+MS3 0.25+0.25G 0 76 86 66
Imazethapyr+MS3 0.5+0.25G 0 85 94 75
Imazethapyr+P0 0.25+0.25G 0 76 91 71
Imazethapyr+P0 0.5+0.25G 0 81 90 73
Imazethapyr+BCH 0.25+0.25G 0 80 91 73
Imazethapyr+BCH 0.5+0.25G 0 85 96 18
Imazethapyr+X-77 0.25+0.25% 0 68 85 53
Imazethapyr+X-77 0.5+0.25% 0 79 92 71
C.v. % 0 6 4 6
LSD 5% NS 7 5 6
# OF REPS 4 4 4 4

Summary

Soybean was not injured by imazethapyr regardless of adjuvants. Wild

mustard control with Imazethapyr was similar regardless of adjuvants. 0il
adjuvants and BCH all similarly enhanced foxtail and common lambsquarter
control from Imazethaypr compared to control when with X-77.
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Soybean Redroot

Treatment Rate injury Kochia pigweed

(oz/A) (%) ----(% control)----
Imazethapyr+MSF 0.25+0.256G 0 83 36
Imazethapyr+MSF 0.5+0.25G 0 90 82
Imazethapyr+MSl 0.25+0.256 0 85 36
Imazethapyr+MSl 0.5+0.25G 0 96 94
Imazethapyr+MS2 0.25+0.25G 0 88 58
Imazethapyr+MS2 0.5+0.25G 0 92 86
Imazethapyr+MS3 0.25+0.25G 0 83 59
Imazethapyr+MS3 0.5+40.25G 0 92 89
Imazethapyr+P0 0.25+0.25G 0 74 63
Imazethapyr+P0 0.5+0.25G 0 90 89
Imazethapyr+BCH 0.25+0.256 1 89 55
Imazethapyr+BCH 0.5+0.25G 0 95 96
Imazethapyr+X-77 0.25+0.25% 0 60 47
Imazethapyr+X-77 0.5+0.25% 0 17 84
C.Vv. % 748 6 23
LSD 5% NS 7 23
# OF REPS 4 4 4

Summary
Imazethapyr did not injure soybeans regardless of adjuvant. MS1, MS2,
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Bentazon with adjyvants for weed control in soybeans, Casselton 1989,
‘McCall’ soybean was seeded on May 15. Treatments were applied to second to
third trifodiolate soybean, 5 to 15 inch tall (blooming) wild mustard and 3
to 6 inch tall kochia on June 27 with 70 F, 0 to 5 mph northwest wind, and a
clear sky. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of 10 by 25 ft

plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 7.
Soybean Wild

Treatment Rate injury mustard Kochia

(oz/A) (% 0 ee---- (% control)-----
Bentazon+MSF 8+0.256 0 92 60
Bentazon+MSF 12+0.256 0 96 78
Bentazon+MS1 8+0.25G 0 90 55
Bentazon+MS1 1240.25G 0 96 72
Bentazon+MS2 8+0.25G 0 96 70
Bentazon+MS2 1240.25G 0 97 80
Bentazon+MS3 8+0.25G 0 95 78
Bentazon+MS3 12+0.256G 0 99 70
Bentazon+PO 8+0.256G 0 94 65
Bentazon+PO 12+0.25G 0 98 80
Bentazon+BCH 8+0.25G 0 93 83
Bentazon+BCH 12+0.25G 0 97 70
Bentazon+X-77 8+0.25% 0 97 60
Bentazon+X-77 1240.25% 0 99 85
C.Vv. % 0 4
LSD 5% NS NS
# OF REPS 4 4 1

Summary

Soybean was not injured and wild mustard was completely controlled by bentazon
regardless of adjuvant. Kochia only occurred in one replication so no
conclusions can be drawn from the data.
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Soybean Wild Redroot Common
Treatment _Rate injury weed lambsquarter Kochia
(oz/A) 05) B i (% control) === =25
Bentazon+MSF 8+0.25G 0 89 39 62 77
Bentazon+MSF 12+0.256G 0 93 63 73 85
Bentazon+MS1 8+0.25G 0 91 63 74 79
Bentazon+MS1 12+0.256G 0 90 60 77 80
Bentazon+MS2 8+0.25G 0 86 59 83 85
Bentazon+MS2 12+0.25G 0 79 49 76 80
Bentazon+MS3 8+0.25G 0 92 40 71 80
Bentazon+MS3 12+0.256G 0 90 65 81 80
Bentazon+PO 8+0.25G 0 88 39 61 79
Bentazon+PO 1240.25G 0 94 55 86 86
Bentazon+BCH 8+0.25G 0 92 61 86 81
Bentazon+BCH 124+0.25G 0 94 58 73 86
Bentazon+X-77 8+0.25% 0 91 45 67 76
Bentazon+X-77 12+0.25% 0 90 60 80 82
C.v. % 0 10 31 26 15
LSD 5% NS NS NS NS NS
# OF REPS 4 4 4 4 4
Summary

Adjuvants did not differ significantly in their enhancement of bentazon for
weed control or injury to soybean.

-68-



fen w

a f wee
'McCall’ soybean was seeded on May 15.

trifoliolate soybean, 5- to 8-leaf foxtail, 2 to 15

an Ca
Treatments were applied to second
inch tall wild mustard

1ton

and 2 to 5 inch tall common lambsquarters on June 23 with 80 F, 65% RH,

wind, and a clear sky.

10 by 25 ft plots.
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plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of
The experiment was a randomized complete block with four

replications. Evaluation was on July 7.
Soybean Wild Common
Treatment Rate injury mustard lambsquarter
(oz/A) (%) ------- (% control)
Lactofen+MSF 1.540.256 5 87 0
Lactofen+MSF 3+0.25G6 5 88 0
Lactofen+MS1 1.540.25G 6 98 0
Lactofen+MS1 3+0.25G 6 99 0
Lactofen+MS2 1.540.256 5 94 0
Lactofen+MS2 3+0.25G 5 99 0
Lactofen+MS3 1.5+40.25G 6 98 0
Lactofen+MS3 3+0.25G 5 99 0
Lactofen+P0O 1.5+0.25G 5 99 0
Lactofen+PO 3+0.256G 6 99 0
Lactofen+BCH 1.5+0.25G 5 98 0
Lactofen+BCH 3+0.25G 5 99 0
Lactofen+X-77 1.5+0.25% 5 96 0
Lactofen+X-77 3+0.25% 5 95 0
C.V. % 13 5 0
LSD 5% NS 6 NS
# OF REPS 4 4 4
Summary

Lactofen did not cause important injury to soybean regardless of adjuvants.
Wild mustard control was complete at both rates of lactofen, except when
applied with MSF.  Thus, MSF was antagonistic to lactofen action. Common
lambsquarter was not controlled by lactofen at 1.5 or 3 0z/A regardless of
adjuvant.
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Soybean Wild Common
Treatment Rate injury mustard Tlambsquarters Kochia
(oz/A) (%)  meemeeee- (% control)---------
Lactofen+MSF 1.5+0.256G 8 33 0 27
Lactofen+MSF 3+0.256G 8 66 0 53
Lactofen+MS1 1.5+0.256 11 73 6 62
Lactofen+MS1 3+0.256G 12 80 11 86
Lactofen+MS2 1.5+0.256G 9 68 3 61
Lactofen+MS2 3+40.25G 13 78 16 81
Lactofen+MS3 1.5+40.256 9 74 8 60
Lactofen+MS3 340.25G 8 84 12 83
Lactofen+P0 1.5+40.256G 5 76 14 74
Lactofen+P0O 3+0.256 7 77 18 83
Lactofen+BCH 1.5+0.256 14 77 4 72
Lactofen+BCH 3+0.256 13 84 19 85
Lactofen+X-77 1.5+0.25% 7 69 11 61
Lactofen+X-77 3+0.25% 7 71 10 74
cCV. % 73 15 73 12
LSD 5% NS 16 10 12
# OF REPS 4 4 4 4
Summary

Lactofen injury to soybean generally tended to differ with adjuvants, but
none caused important injury. Common lambsquarters was not adequately
controlled by lactofen regardless of adjuvant. MS1, MS2, MS3, PO, and BCH
all similarly enhanced wild mustard and kochia compared to lactofen applied
with X-77. MSF adjuvant antagonized weed control with lactofen compared to
lactofen with X-77.
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Fomesafen with adjuvants for weed control in soybeans, Prosper 1989.
"McCall’ soybean was seeded on May 19. Treatments were applied to second to
third trifoliolate soybean, 5 to 15 inch tall (blooming) wild mustard, and 3
to 6 inch tall kochia on June 27 with 70 F, 0 to 5 mph northwest wind and a
clear sky. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of 10 by 25 ft
plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 19.

Soybean
Treatment Rate injury KOCZ Colqg Wimu Rrpw
(oz/A) (%)  -------- (% control)---------
Fomesafen+MSF 1.5+0.25G 3 46 37 99 50
Fomesafen+MSF 3+0.25G 3 79 68 99 66
Fomesafen+MS1 1.5+0.25G 2 54 50 99 47
Fomesafen+MS1 3+0.256 2 74 59 99 68
Fomesafen+MS2 1.5+0.25G 2 66 45 99 48
Fomesafen+MS2 3+0.256G 2 79 52 99 64
Fomesafen+MS3 1.5+0.25G 3 55 42 99 49
Fomesafen+MS3 3+0.25G 4 64 53 99 56
Fomesafen+P0 1.540.256G 3 66 55 99 45
Fomesafen+P0O 3+0.25G 2 68 48 99 74
Fomesafen+BCH 1.5+0.25G 1 47 48 99 39
Fomesafen+BCH 3+0.25G 1 73 58 99 57
Fomesafen+X-77 1.5+0.25% 0 16 5 99 37
Fomesafen+X-77 3+0.25% 0 17 3 99 39
C.V. % 106 22 40 0 23
LSD 5% NS 18 25 NS 18
# OF REPS 4 4 4 4 4
Summary

Fomesafen did not cause important injury to soybean, regardless of adjuvant.
The methylated seed oil adjuvants were not distinctively more effective than
petroleum 0il in enhancing fomesafen in this experiment. Previously, (1987
& 1988) methylated seed o0il was more effective than petroleum oil. Growing
condition at treatment were better in 1989 than other years indicating that
the methylated seed oil may be most effective under drought stress.
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DPX-79376 with adjuvants, Exp 2, Fargo 1989. ‘Valley’ oats, ’‘McCall’
soybean and ’‘Siberian’ foxtail millet was seeded on June 5. Treatments
were applied to 10 inch tall oats, third trifoliolate soybeans and 12 to
14 inch tall foxtail millet on July 10 with 70 F, 75% RH, 0 to 5 mph
north wind,and overcast sky. Treatments were applied with a bicycle wheel
type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area
across the species the length of 10 by 25 ft plots. The experiment was a
randomized complete block with four replications. Evaluation was on July
26.

Foxtail

Treatment Rate Oats Soybeans millet

(oz/A)  eeeeea-- (% control)--------
DPX-79376+MSF 0.25+0.256G 84 0 75
DPX-79376+MSF 0.5+0.25G 93 0 83
DPX-79376+MS1 0.25+0.25G 81 0 75
DPX-79376+MS1 0.5+0.25G 93 0 88
DPX-79376+MS2 0.25+0.256 81 0 76
DPX-79376+MS2 0.5+0.25G 94 0 85
DPX-79376+MS3 0.25+0.25G 85 0 76
DPX-79376+MS3 0.5+0.25G 94 0 88
DPX-79376+P0 0.25+0.256G 82 0 81
DPX-79376+P0 0.5+0.256G 94 0 87
DPX-79376+BCH 0.25+0.256G 82 0 71
DPX-79376+BCH 0.5+0.256G 93 0 84
DPX-79376+X-77 0.25+0.25% 79 0 69
DPX-79376+X-77 0.5+0.25% 91 0 79
C.V. % 4 0 9
LSD 5% 5 NS 10
# OF REPS 4 4 4

Summairy

Oats and foxtail millet control with DP’X-79376 was similar regardless of
adjuvant, except control tended to be less when DPX-79376 was with X-77.
Soybeans were not injured by DPX-79376 with and adjuvant.
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Fenoxaprop with adjuvant, Exp 2, Fargo 1989. ‘Valley’ oats, ’McCall’
soybean, and ’Siberian’ foxtail millet were seeded on June 5.
Treatments were applied to 10 inch tall oats, third trifoliolate
soybeans and 12 to 14 inch tall foxtail millet on July 11 with 70 F, 65%
RH, 0 to 5 mph north wind, and overcast sky. Treatments were applied
with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to
an 8 ft wide area across the species the length of 10 by 26 ft plots.
The experiment was a randomized complete block with four replications.
Evaluation was on July 27.

Foxtail

Treatment Rate Oats Soybeans millet

(oz/A)  meeeeeeee-l (% control)----------
Fenoxaprop+MSF 1.540.25G 63 0 81
Fenoxaprop+MSF 2+0.25G 78 0 90
Fenoxaprop+MS1 1.540.25G 78 0 86
Fenoxaprop+MS1 2+0.25G 80 0 89
Fenoxaprop+MS2 1.540.25G 77 0 87
Fenoxaprop+MS2 2+0.25G 81 0 88
Fenoxaprop+MS3 1.5+0.25G 80 0 88
Fenoxaprop+MS3 2+0.25G 82 0 89
Fenoxaprop+P0 1.5+0.25G 79 0 90
Fenoxaprop+P0 2+0.25G 79 0 87
Fenoxaprop+BCH 1.5+0.25G 75 0 88
Fenoxaprop+BCH 2+0.25G 80 0 88
Fenoxaprop+X-77 1.5+0.25% 65 0 80
Fenoxaprop+X-77 2+0.25% 71 0 87
C.V. % 14 0 8
LSD 5% NS NS NS
# OF REPS 4 4 4

Summary

Oats and foxtail millet control or soybean injury from fenoxaprop were
not significantly influenced by adjuvants. However, oats and foxtail
millet control tended to be lTower with MSF or X-77 than the other
adjuvants.
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Diclofop with adjuvant,

Farqo 1989.

were seeded on May 28 and ’‘Siberian’

"Valley’

1% Treatments were applied to 4.5-leaf oats,
soybeans and 6-leaf foxtail millet on June 27 with 75 F, 40% RH, 5 to 10
Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft
wide area across the species in plots 10 by 25 ft.
randomized complete block with four replications.

mph northeast wind,

and clear sky.

oat and ‘McCall’ soybean
foxtail millet was seeded on June

first trifoliolate

The experiment was a

Evaluation was on

July 24.
Foxtail
Treatment Rate Oats_ Soybean millet
(OZ/AYF Sl o eese—ess (% control)---------
Diclofop+MSF 8+0.25G 81 0 95
Diclofop+MSF 12+0.25G 85 0 97
Diclofop+MS1 8+0.25G 83 0 95
Diclofop+MS1 1240.256G 87 0 98
Diclofop+MS2 8+0.25G 83 0 96
Diclofop+MS2 12+0.256G 85 0 97
Diclofop+MS3 8+0.25G 85 0 96
Diclofop+MS3 1240.25G 85 0 97
Diclofop+PO 8+0.25G 82 0 97
Diclofop+P0O 1240.25G 84 0 98
Diclofop+BCH 8+0.25G 83 0 97
Diclofop+BCH 12+0.25G 86 0 98
Diclofop+X-77 8+0.25% 83 0 83
Diclofop+X-77 1240.25% 89 0 94
C.V. % 4 0 3
LSD 5% NS NS 4
# OF REPS 4 4 4

Oats and foxtail millet control were similar regardless

Summary

of adjuvants.

Soybeans were not injured by diclofop regardless of the adjuvant.
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Diclofop with adjuvant, Farqo 1989.

seeded on April 26.

and cloudy sky.
sprayer delivering 8.5

‘Wheaton’ Hard Red Spring wheat was
Treatments were applied to 4.5-leaf wheat and 2- to
4.5-1eaf wild oats on June 2 with 65 F, 60% RH,

10 mph northeast wind,
Treatments were a

pplied with a bicycle wheel type plot
gpa to 35 psi to an 8 ft area the length of 10 by

30 ft plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 17. Harvest for wheat yield was
on July 17.
Wheat Wild oats
Treatment Rate injury control Yield
(0z/A) (%) (%) (bu/A)
Diclofop+MSF 8+0.25G 2 80 24.0
Diclofop+MSF 1240.256G 2 87 26.6
Diclofop+MS1 8+0.25G 3 88 27.0
Diclofop+MS1 12+0.25G 1 89 31.4
Diclofop+MS2 8+0.25G 1 87 28.2
Diclofop+MS2 12+0.25G 1 87 25.6
Diclofop+MS3 8+0.25G 2 85 27.3
Diclofop+MS3 1240.256G 3 89 28.3
Diclofop+PO 8+0.25G 0 88 30.2
Diclofop+PO 1240.25G 1 91 30.4
Diclofop+BCH 8+0.25G 0 85 27.7
Diclofop+BCH 1240.256G 2 86 26.8
Diclofop+X-77 8+0.25% 0 84 30.3
Diclofop+X-77 12+0.25% 4 84 24.8
C.V. % 117 5 13.8
LSD 5% NS NS NS
# OF REPS 4 4 4
Summary

Injury to wheat,

by adjuvants with diclofop.

5

wild oats control, and wheat yield were not influenced



AC 222.293 with adjuvant volume, Fary 'Wheaton’ Hard Red Spring
wheat was seeded on April 26. Treatments (S1) were applied to 3-leaf
wheat and wild oats, and 3 inch tall common lambsquarters on May 23 with
70 F, 60% RH, 10 wmph east wind, and partly cloudy sky. Treatments (S2)
were applied to 4.5-leaf wheat, 2- tp 4.5-1eaf wild oats, and 1 to 4 inch
tall common lambsquarters on June 2 with 65 F, 60% RH, 10 mph northwest
wind, and cloudy sky. All treatments were applied 8.5 gpa at 35 pst with
a bicycle wheel type plot sprayer to an 8 ft wide area the length of 10
by 30 ft plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 10 and harvest for wheat yield was
on July 25.

Wheat Wild Wheat

[reatment _Rate __injury oats Colq yield
(oz/A) (%) -(% control)- (bu/A)

AC 222,293+MSF 4+0.25G 1 96 19 25.4
AC 222,293+MSF 6+0.25G 2 99 38 25.2
AC 222,293+MS1 44+0.25G I 98 39 28.3
AC 222,293+MS1 6+0.25G 0 99 49 30.7
AC 222,293+MS2 4+40.25G 0 95 8 26.6
AC 222,293+MS2 6+0.25G 2 99 55 26.8
AC 222,293+MS3 4+0.25G 1 92 14 24.3
AC 222,293+MS3 6+0.25G 3 99 4] 27.9
AC 222,293+P0 4+0.256 1 96 25 28.5
AC 222,293+P0 6+0.25G 1 97 29 26.0
AC 222,293+BCH 44+0.25G 0 96 9 25.9
AC 222,293+BCH 6+0.25G 0 98 26 28.8
AC 222,293+X-77 4+0.25% 1 93 5 25.8
AC 222,293+X-77 6+0.25% 0 97 30 25.9
c.V. % 222 3 85 16.9
LSD 5% NS 4 NS NS
# OF REPS 4 4 4 4

Summary
Wild oats control with AC 222,293 at 4 oz/A enhanced more by MS1 than X-

77 or MS3 adjuvants. Common lambsquarter control or wheat yield was not
influenced by adjuvants with AC 222,293.
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DPX-79376 with adjuvant mixtures, Fargo 1989. ‘Valley’ oats and ‘McCall’
soybean were seeded on May 28 and ’Siberian’ foxtail was seeded on June 1.
Treatments were applied June 29 with 80 F, 60% RH, 15 mph wind and a clear
sky. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi to an 8 ft wide area across the species the
length of 10 by 26 ft plots. The experiment was a randmonized complete
block with four replications. Evaluation was on July 24.

Foxtail

Treatment Rate Oats Soybean  millet

(oz/A) = —ee---- (% control)-------
DPX-79376+BCH 0.3+40.25G 98 0 98
DPX-79376+P0 0.3+0.25G 98 0 97
DPX-79376+MSC-89 0.3+0.25G 98 0 98
DPX-79376+MSUND 0.3+0.25G 99 0 98
DPX-79376+MSF 0.3+0.25G 97 0 98
DPX-79376+MS1 0.3+0.25G 98 0 97
DPX-79376+MS2 0.3+0.25G 97 0 96
DPX-79376+MS3 0.3+0.256G 98 0 96
DPX-79376+FFA 0.3+0.25G 97 0 97
DPX-79376+0rchex 0.3+0.25G 99 0 98
DPX-79376+0ctanol 0.3+0.25G 93 0 97
DPX-79376+AE-3 0.3+0.25G 98 0 98
DPX-79376+AR-208 0.3+0.256G 97 0 98
DPX-79376+MSC&0ctanol 0.3+0.25G 99 0 98
DPX-79376+MSC&AE-3 0.3+0.256G 98 0 98
DPX-79376+FFA&0ctanol 0.3+0.25G 98 0 98
DPX-79376+FFARAE-3 0.3+0.25G 98 0 98
DPX-79376+FFA&0ctanol&AE-3 0.3+0.25G 98 0 96
DPX-79376+0rchex&AE-3 0.3+0.25G 99 0 98
CV. % 1 0 1
LSD 5% 1 NS NS
# OF REPS 4 4 4

Summary

Soybeans were not injured by DPX-79376 regardless of adjuvants. Oats and
foxtail millet control were complete so differences among adjuvants in their
enhancement of DPX-79376 could not be detected.
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Fenoxaprop formulations with oils, Fargo 1989. ’Valley’ oats and ’‘McCall’
soybean were seeded on May 28 and "Siberian’ foxtail millet was seeded on
June 1. Treatments were applied to 5-leaf oats, first trifoliolate
soybeans and 4 inch tall foxtail millet on June 29 with 80 F, 60% RH, 15
mph wind, and clear sky. Treatments were applied with a bicycle wheel type
plot sprayer to an 8 ft wide area across the species the length of 10 by 26
ft plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 24.

Foxtail
Treatment Rate Qats Soybeans millet

OZAY s T = (%Ncontroli)=== S
HOE-360+P0 0.8+0.25G 97 0 98
HOE-360+P0 1.2+0.25G 99 0 99
HOE-360+MS 0.8+0.25G 97 0 99
HOE-360+MS 1.2+0.25G 98 0 99
HOE-360+MS1 0.8+0.25G 98 0 99
HOE-360+MS1 1.2+0.25G 99 0 99
Fenoxaprop+PO 1.6+0.25G 98 0 99
Fenoxaprop+PO 2.4+0.25G 98 0 99
Fenoxaprop+MS 1.640.25G 97 0 99
Fenoxaprop+MS 2.4+0.25G 98 0 99
Fenoxaprop+MS1 1.6+0.25G 98 0 99
Fenoxaprop+MS1 2.4+0.25G 98 0 99
Sethoxydim+BCH 3+0.25G 99 0 99
Untreated 0 0 0 0
C.V. % 1 0 0
LSD 5% 1 NS 1
# OF REPS 4 4 4

Summary

The high degree of oats and foxtail control prevented differentiation in
effectivness between formulation and adjuvants. However, soybeans were not
injured by either fenoxaprop formulation with any of the adjuvants. Thus,
HOE-360 at 0.8 oz/A was equally as effective as fenoxaprop at 1.6 oz/A.
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i 1 F ‘Wheaton’ Hard Red Spring wheat was
seeded on May 16. Treatments were applied to 6- to 6.5-leaf wheat, 1 to 2
inch tall kochia, 7- to 10-leaf (2 to 8 inch) wild mustard, and 4- to 6-
leaf (0.5 to 1 inch) redroot pigweed on June 16 with 75 F, 40% RH, and a 10
mph southeast wind. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of 10
by 25 ft plots. The experiment was a randomized complete block with four
replications. Evaluation was on June 29.

Wheat ¥ild Redroot
Treatment Rate injury Kochia mustard pigweed
(0z/A) (%)  ------- (% control)-------
Bentazon 10 1 19 92 40
Bentazon+X-77 10+0.25% 4 63 95 50
Bentazon+MS 10+0.256 5 60 99 40
Bentazon+P0 10+0.25G 0 85 99 60
Bentazon+AMS 10+32 0 31 95 30
Bentazon+AMN 10432 3 19 98 40
Bentazon+28N 10+.44G 0 48 99 50
Bentazon+kKN0O3 10432 4 40 99 0
Bentazon+NaHCO3 10+32 0 26 94 50
Bentazon+AMS+P0 10+32+40.25G 9 76 99 45
Bentazon+AMN+PO 10+32+0.25G 3 82 99 40
Bentazon+28N+P0O 10+.44G+0.25G 4 77 99 50
Bentazon+KN03+P0O 10432+40.25G6 5 88 99 40
Bentazon+NaHC03+P0 10+3240.256 9 84 99 50
Bentazon+AMS+MS 10+32+0.25G 3 84 99 40
Bentazon+AMN+MS 10+32+40.256G 48 63 99 20
Bentazon+28N+MS 10+.44G+0.256G 1 72 99 30
Bentazon+KNO3+MS 10+432+0.256G 0 54 99 30
Bentazon+NaHCO3+MS 10+32+40.25G 4 69 99 55
Untreated 0 4 0 0 0
C.V. % 104 27 5
LSD 5% 8 22 6
# OF REPS 4 4 4 1

Summary

Bentazon + ammonium nitrate (AMN) + methylated seed oil (MS) severely
injured wheat. However, AMN or MS with bentazon alone did not 1injure
wheat, thus, this specific mixture was toxic or the spray was inadvertently
contaminated. Kochia control with bentazon only exceeded 80% when bentazon
was applied with petroleum oil (PO), AMS + PO, potassium nitrate +PO,
ammonium bicarbonate + PO, and ammonium sulfate (AMS) + MS. Wild mustard
was controlled by all treatments. In general oils and surfactants were
more effective than salts in enhancement of bentazon for kochia control.
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Bentazon with salts, Exp 2. Fargo 13 ‘McCall’ soybean was seeded on
June 5. Treatments were applied to third trifoliolate soybean and 4 to 6
inch tall redroot pigweed on July 10 with 70 F, 75% RH, 0 to 5 mph wind,
and overcast sky. Plants were drought stressed at treatment. Treatments
were applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at
35 psi to an 8 ft wide area the length of 10 by 25 ft plots. The

experiment was a randomized complete block with four replications.
Evaluation was on July 28.

Redroot pigweed

Treatment _Rate control
(oz/A) (%)
Bentazon 10 75
Bentazon+X-77 10+0.25% 88
Bentazon+MS 10+0.25G 86
Bentazon+P0 10+0.256G 89
Bentazon+AMS 10+32 82
Bentazon+AMN 10+32 17
Bentazon+28N 10+.44G 79
Bentazon+kKNO3 10432 85
Bentazon+NaHC03 10+32 86
Bentazon+AMS+PO 10+32+0.25G 86
Bentazon+AMN+PO 10+32+0.25G 85
Bentazon+28N+P0 10+.44G+0.256 86
Bentazon+KN03+PO 10+32+0.25G 89
Bentazon+NaHC03+P0 10+32+0.25G 89
Bentazon+AMS+MS 10432+40.25G 82
Bentazon+AMN+MS 10+32+0.25G 77
Bentazon+28N+MS 104 .44G+0.25G 78
Bentazon+KNO3+MS 10+3240.25G 82
Bentazon+NaHCO3+MS 10+32+0.25G 87
Untreated 0 0
C.V. % 8
LSD 5% 11
# OF REPS 4
Suimmary
Redroot pigweed control with bentazon was enhanced by X-77, methylated

seed 0il (MS), and petroleum oil (°0) adjuvants.
sodium bicarbonate were the only salts to enhanc
Salts in addition to oil adjuvants with
not further enhance the redroot pigweed co

redroot pigweed.

Potassium nitrate and
e bentazon toxicity to
bentazon did
ntrol compared to the oil

adjuvants alone and tended reduced control when with methylated seed oil

adjuvant. Among the salts,

fertilizer (28N)

enhancement of redroot pigweed control regardless
petroleum oil or methylated seed oil.

treatment.

ammoniu
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1t r ‘McCall’ soybean was seeded in moist
soil on May 19. Treatments were applied to second trifoliolate soybeans, 2
to S5 inch tall kochia and 2 to 4 inch tall common lambsquarters on June 23
with 75 F, 75% RH, 5 mph southwest wind, and clear sky. Treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi
to an 8 ft wide area the length of 10 by 25 ft plots. The experiment was a
randomized complete block with four replications. Evaluation was on June
30. Kochia exceeded 10 plants and common lambsquarters 5 plants per sq yd.

Common

Treatment Rate Soybean Kochia __ lambsquarters
(oz/A) = —-meeee-- (% control)------------

Bentazon 10 0 10 14
Bentazon+X-77 10+0.25% 0 60 71
Bentazon+MS 10+0.256 0 80 72
Bentazon+P0 10+0.25G 0 79 84
Bentazon+AMS 10+32 0 21 20
Bentazon+AMN 10+32 0 15 19
Bentazon+28N 10+.44G 0 17 19
Bentazon+KNO3 10432 0 16 19
Bentazon+NaHC03 10432 0 23 33
Bentazon+AMS+P0O 10+32+0.256 0 83 82
Bentazon+AMN+PO 10+432+0.256 1 87 82
Bentazon+28N+PO 10+.44G+0. 256 0 78 74
Bentazon+KNO3+PO 10+32+0.25G 0 66 73
Bentazon+NaHC03+P0 10432+0.256 0 72 83
Bentazon+AMS+MS 10432+0. 256G 0 85 78
Bentazon+AMN+MS 10432+0.25G 1 82 68
Bentazon+28N+MS 10+.44G+0. 256 0 56 60
Bentazon+KNO3+MS 1043240.256 0 71 70
Bentazon+NaHCO3+MS 10+32+0.256 0 68 60
Untreated 0 0 0 0
C.V. % 637 25 21
LSD 5% NS 19 16
# OF REPS 4 4 4

Summary

Methylated seed oil (MS) and petroleum oil (PO) more than X-77 enhanced
kochia control with bentazon, but X-77 surfactant and oils similarly
enhanced common lambsquarter control. Methylated seed (MS) and petroleum
oil  (PO) adjuvants were similar in the enhancement of bentazon
phytotoxicity, with or without salts. 28% nitrogen fertilizer, potassium
nitrate, and sodium bicarbonate with petroleum 0il or methylated seed oil
tend to reduce bentazon toxicity to kochia and common lambsquarters. The
salts without oils did not increase bentazon phytotoxicity.
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glyphosate with waters. Fargo 1989. 'Yalley’ oats and ‘McCall’ soybean,
and 'Siberian’ foxtail millet were seeded on June 5. Treatments were
applied to 6.5-1eaf oats, second to third trifoliolate soybeans and 6- to
7-1eaf foxtail millet on June 30 with 85 F, 50% RH, 0 to 5 mph northeast
wind, and a partly cloudy sky. Treatments were applied with a bicycle
wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area
across the species the length of 20 by 26 ft plots. The experiment was a
randomized complete block with four replications. Evaluation was on July
25.

eatment _Rate Soybean
(oz/A) (% control)
Glyphosate (DW) 3 96
Glyphosate(DW)+X-77 3+0.25% 95
Glyphosate(DH)+Ll-700 3+0.25% 94
Glyphosate(DW)+SCI-40 3+1% 97
Glyphosate(Dw)+SAFE-6(pH6) 3 96
Glyphosate(DW)28N 3+16 96
Glyphosate (DW)+AMS 3+24 95
Glyphosate(DW)+NHS 346 96
Glyphosate(DW)+Expl 3+0.125G 97
Glyphosate (DW)+Exp2 3+40.256 96
Glyphosate(DW)+Exp3 3+0.25G 95
Glyphosate(DW)+Expé4 3+0.25G 97
G1yphosate(NaHC03) 3 95
G]yphosate(NaHC03)+X-77 3+0.25% 94
G1yphosate(NaHC03)+LI-700 3+0.25% 95
Glyphosate(NaH003)+SCI-40 3+1% 95
Glyphosate(NaHC03)+SAFE-6(pH6) 3 96
Glyphosate(NaHC03)+28N 3+16 95
Glyphosate(NaHC0O3)+AMS 3+24 94
G]yphosate(NaHC03)+NHS 3+6 96
Glyphosate(NaHC03)+Expl 3+0.1256G 97
G1yphosate(NaHC03)+Exp2 3+0.256 97
Glyphosate(NaHC03) +Exp3 340.256 97
Glyphosate(NaHCO3)+Exp4 3+0.25G 97
Glyphosate(SHW) 3 93
Glyphosate(SHW)+X-77 3+40.25% 95
Glyphosate(SHW)+L1-700 3+40.25% 95
Glyphosate(SHW)+SC1-40 3+1% 98
Glyphosate(SHw)+SAFE-6(pH6) 3 93
Glyphosate(SHW)+28N 3+16 96
G1yphosate (SHW)+AMS 3+24 96
Glyphosate(SHW)+NHS 3+6 97
Glyphosate(SHW)+Expl 3+0.125G 97
Glyphosate(SHW)+Exp2 3+0.25G 97
Glyphosate(SHW)+Exp3 3+0.256 96
Glyphosate(SHW)+Exp4 _ 340.25G 98
c.V. % 2
LSD 5% 2
g_QF REPS 4

DH;disti]]ed water; NaHC03=2000 ppm; and SHW=800 ppm CaC12°H20+200ppm
MgCl2.

Summary
Oats and foxtail millet were completely controlled by all treatments so
the data was not presented. Soybean control tended to be the greatest
when glyphosate was applied with the experimental adjuvants in the
presence of sodium bicarbonate and ”standard hard water”.
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Adjyvant volume with Imazethapyr, Fargo 1989, ‘McCall’ soybeans was seeded
on June 5. Treatments were applied to second trifoliolate soybeans, 6 to 8
inch tall kochia and 3 to 5 inch tall redroot pigweed on July 7 with 78 F,
25% RH, 2 to 8 mph south wind, and clear sky. Treatments were applied with
a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft
wide area the length of 10 by 25 ft plots. The experiment was a randomized
complete block with four replications. Evaluation was on July 28. Drought
prevented accurate soybean injury or redroot pigweed rating.

Soybean Redroot
Treatmen _Rate injury Kochi igw
(0z/A) (%) ---(% control)---
Imazethapyr+X-77 0.25+0.25% 0 54 49
Imazethapyr+X-77 0.5+0.25% 0 71 53
Imazethapyr+28N 0.25+0.256 0 26 23
Imazethapyr+28N 0.5+0.256 1 35 48
Imazethapyr+PO 0.25+0.256 13 86 80
Imazethapyr+P0 0.5+0.25G 1 93 92
Imazethapyr+Ms 0.25+.126 0 69 58
Imazethapyr+MS 0.25+.186 0 84 79
Imazethapyr+MS 0.25+0.25G 0 86 90
Imazethapyr+MS1 0.25+.12G 0 83 85
Imazethapyr+MS1 0.25+.186 0 88 82
Imazethapyr+MS1 0.25+0.25G 2 85 84
Imazethapyr+28N+MS 0.25+0.25G+.126G 1 89 86
Imazethapyr+28N+MS 0.25+0.25G+.186G 0 87 85
Imazethapyr+28N+MS 0.25+0.256+0. 256 1 89 92
Imazethapyr+28N+MS1 0.25+0.25G+.126 1 87 86
Imazethapyr+28N+MS1 0.25+0.25G+.186 0 85 89
Imazethapyr+28N+MS1 0.25+0.25G+0. 256 0 87 87
Imazethapyr+MS 0.5+.126 1 98 97
Imazethapyr+MS 0.5+.18G 1 89 88
Imazethapyr+MS 0.5+0.256 1 97 93
Imazethapyr+MS1 0.5+.126 0 87 86
Imazethapyr+MS1 0.5+.186G 1 98 94
Imazethapyr+MS1 0.5+0.256G 0 92 94
Imazethapyr+28N+MS 0.5+0.25G+.126 1 93 92
Imazethapyr+28N+MS 0.5+0.25G+.18G 0 92 91
Imazethapyr+28N+MS 0.5+0.25G+0.25G 1 95 95
Imazethapyr+28N+MS1 0.5+0.25G+.126 1 92 90
Imazethapyr+28N+MS1 0.5+0.25G+.186G 1 92 94
Imazethapyr+28N+MS1 0.5+0.256+0.256G 1 93 95
Imazethapyr+28N+P0 0.25+0.25G+0.25G 2 86 90
Imazethapyr+28N+PO 0.5+0.25G+0.25G 0 92 94
Imazethapyr+NaHC03 0.25+18 0 24 48
Imazethapyr+NaHCO3+MS 0.25+18+0.25G 1 83 83
Untreated 0 1 0 0
C.Vv. % 500 6 13
LSD 5% NS 7 15
# OF REPS 4 4 4

Summary

Imazethapyr did not cause important injury to soybean regardless of
adjuvants. Imazethapyr with salts, 28% N and sodium bicarbonate, tended to
give less kochia and redroot pigweed control than with X-77 which was less
than with petroleum oil (PO) or methylated seed oil (MS, MS1). Weed
control with imazethapyr at 0.25 0z/A increased with volume of MS, but not
with volume of MS1 or MS + 28N and MS1 + 28N. Thus, 28N only enhanced weed
control with imazethapyr when with MS at the 1 pt (0.12G6) volume.



Mmummw_&mﬂmﬂ 'McCall’ soybeans was
seeded on June 3. Treatments were applied to first to second trifoliolate

soybeans, 10 inch to blooming wild mustard, 10- to 30-leaf kochia, 6.5- to
7.5-leaf foxtail, and 3 to § inch tall common lambsquarters on June 30 with
75 F, 5 to 10 mph wind, and clear sky. Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide
area the length of 10 by 25 ft plots. The experiment was a randomized
complete block with three replications. Evaluation was on July 17. Weed
densities were 50 wild mustard plants, 5 kochia plants, 100 foxtail plants
and 7 common lambsquarter plants per sq yd.

Soybean Wild

Treatment _Rate mmu_mﬂsﬂfxﬂu_fmm_cﬂﬂ_
(oz/A) TR e (% control)--------
Imazethapyr+X-77 0.5+0.25% 0 85 51 45 8
Imazethapyr+X-77 0.5+0.25% 0 91 84 74 15
Imazethapyr+28N 0.5+0.25G 0 90 217 51 0
Imazethapyr+28N 0.5+0.25G 0 94 27 43 0
Imazethapyr+PO 0.5+0.25G 0 90 79 74 12
Imazethapyr+P0 0.5+0.25G 0 91 82 18 9
Imazethapyr+MS 0.5+0.12G 0 89 71 68 15
Imazethapyr+MS 0.5+0.18G 0 92 77 48 20
Imazethapyr+MS 0.5+0.25G 0 91 8l 68 10
Imazethapyr+MSl 0.5+0.12G 0 92 82 63 18
Imazethapyr+MSl 0.5+0.18G 0 89 75 78 0
Imazethapyr+MSl 0.540.25G 0 88 79 12 10
Imazethapyr+28N+MS 0.5+0.256+0.126G 0 92 83 80 18
Imazethapyr+28N+MS 0.5+0.256+0.18G 0 94 83 81 13
Imazethapyr+28N+MS 0.5+0.25G+0.25G 0 93 86 85 14
Imazethapyr+28N+MS1 0.5+0.25G+0.12G 0 90 79 80 13
Imazethapyr+28N+MSl 0.5+0.25G+0.18G 0 80 85 79 25
Imazethapyr+28N+MS1 0.5+0.25G+0.25G 0 81 81 17 18
Imazethapyr+MS 0.5+0.12G 0 79 91 80 19
Imazethapyr+MS 0.5+0.18G 0 83 84 60 15
Imazethapyr+¥S 0.5+0.25G 0 87 81 79 15
Imazethapyr+MSl 0.5+0.126G 0 85 90 81 10
Imazethapyr+MSl 0.5+0.18G 0 87 78 67 25
Imazethapyr+MSl 0.5+0.25G 0 83 84 84 28
Imazethapyr+28N+MS 0.5+0.25G+0.12G 0 86 87 82 18
Imazethapyr+28N+MS 0.5+0.25G+0.18G 0 87 37 76 23
Imazethapyr+28N+MS 0.5+0.256+0.25G 0 90 91 89 15
Imazethapyr+28N+MS1 0.5+0.25G+0.126 0 81 86 90 18
Imazethapyr+28N+MS1 0.5+0.25G+0.18G 0 82 79 89 16
Imazethapyr+28N+MS1 0.5+0.25G+0.25G 0 94 89 80 23
Imazethapyr+28N+PO 0.5+0.256+0.25G 0 89 84 17 14
Imazethapyr+28N+PO 0.5+0.25G+0.25G 0 92 81 82 14
Imazethapyr+NaHCO3 0.5+18 0 85 7 43 5
Imazethapyr+NaHCO3+MS 0.5+18+0.25G 0 95 72 40 13
Untreated 0 0 0 0 0 0
cC.V. % 0 10 13 19 42
LSD 5% NS 14 15 27 12
# OF REPS 3 3 3 2 2

Summary
Imazethapyr generally gave good wild mustard control regardless of adjuvants.
Petroleum oil and methylated seed (MS) oil enhanced kochia and foxtail
control more than X-77 with imazethapyr. 28% N tended to enhance weed
control when with MS and MS1 at the low volumes.
Lyl



Adjuvants with acifluorfen, Exp 1 Prosper 1989. ‘McCall’ soybeans was
seeded on May 19. Treatments were applied to second to third
trifoliolate soybeans, 3 to 7 inch tal] kochia and 4 to 5 inch tal]
common lambsquarters on June 27 with 70 F, 70% RH, 0 to 5 mph northwest
wind, and clear sky. Treatments were applied with a bicycle wheel type
plot sprayer to an 8 ft wide area the length of 10 by 25 ft plots. The
experiment was a randomized complete block with four replications.

Evaluation was on July 19 and the soybeans were not evaluated because of
herbicide residue.

Common

Treatment Rate Kochia lambsquarters
(aZ/A)F = = e o (% control)-------
Acifluorfen+X-77 2+0.25% 47 48
Acifluorfen+X-77 4+0.25% 66 56
Acifluorfen+P0 2+0.125G 53 46
Acifluorfen+P0 4+0.1256 83 77
Acifluorfen+Ms 2+0.1256G 71 75
Acifluorfen+MS 4+0.1256 73 80
Acifluorfen+MS1 2+0.1256G 66 55
Acifluorfen+MS1 4+0.1256 74 75
Acifluorfen+P0 2+0.25G 66 63
Acifluorfen+PQ 4+0.256G 76 78
Acifluorfen+MS 2+0.256 61 71
Acifluorfen+MS 4+0.256 79 86
Acifluorfen+MS1 2+0.256 75 74
Acifluorfen+MS1 4+0.25G 88 84
Acifluorfen+28N 2+0.5G 54 40
Acifluorfen+28N+MS 2+0.5G+0.1256 79 81
Acifluorfen+28N+MS1 2+0.5G+0.1256 84 85
Acifluorfen+NaHC03 2+18 6 0
Acifluorfen+NaHCO3+MS 2+18+0.1256G 65 68
Acifluorfen+NaHCO3+MS1 2+18+0.1256G 62 65
Untreated 0 0 0
CoV' % 18 18
LSD 5% 16 16
# OF REPS 4 4

Summary

Acifluorfen control of kochia and common lambsquarters tended to increase
as methylated seed o0il (MS1) was increased from 1 pt (0.12G) to 2 pt
(0.25G)/A but not methylated seed o0il (MS), at the 2 0z/A rate.
Acifluorfen at 2 oz/A with MS at 1 pt/A gave equal weed control to 4 oz/A
with petroleum o011l (PO) at 1 pt/A. Weed control with acifluorfen tended
to be enhanced more by MS1 than the other adjuvants at 2 pt/A. 28N
adjuvant did not enhance acifluorfen for kochia or common lambsquarter
control, but in the presence of MS or MS1 tended to enhance acifluorfen.
Sodium bicarbonate tended to reduce acifluorfen phytotoxicity.
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Adjuvants with acifluorfen, Exp 2 Prosper, 'McCall’ soybean was seeded on
May 19. Treatments were applied to second to third trifoliolate soybeans, 5
to 15 inch blooming wild mustard, 3 to 7 inch tall kochia and 4 to 5 inch
tall common lambsquarters on June 27 with 70 F, 70% RH, 0 to 5 mph northwest
wind , and clear sky. Treatments were applied with a bicycle wheel type
plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area the length of
10 by 25 ft plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 18.

Soybean Wild Common

Ireatment Rate injury mustard Kochia lambsquarters
(oz/A) 3 Sesbenees (% control)--------
Acifluorfen+X-77 240.25% 16 99 59 31
Acifluorfen+X-77 4+0.25% 11 98 66 39
Acifluorfen+P0 2+0.125G 24 99 76 51
Acifluorfen+P0 4+0.125G 24 99 82 64
Acifluorfen+MS 2+40.125G 13 98 71 67
Acifluorfen+MS 4+40.125G 18 99 91 79
Acifluorfen+MSl 2+0.1256 12 99 18 61
Acifluorfen+MSl 4+0.125G 19 99 87 70
Acifluorfen+P0 2+0.25G 16 97 81 63
Acifluorfen+P0 4+0.25G 18 99 85 78
Acifluorfen+Ms 2+0.256G 25 99 82 69
Acifluorfen+MS 4+0.25G 22 99 89 84
Acifluorfen+MSl 2+0.25G 26 99 77 62
Acifluorfen+MSl 4+0.25G 17 99 85 75
Acifluorfen+28N 2+0.5G 15 98 73 53
Acifluorfen+28N+MS 2+0.56+0.125G 23 99 85 74
Acifluorfen+28N+MS1 2+0.5G+0.1256G 17 97 89 81
Acifluorfen+NaHCO3 2+18 5 99 6 0
Acifluorfen+NaHCO3+MS 2+18+0.1256G 13 99 76 60
Acifluorfen+NaHCO3+MS1 2+18+0.125G 16 98 86 59
Untreated 0 0 0 0 0
c.V. % 17 2 11 21
LSD 5% NS 2 11 17
# OF REPS 4 4 4 4
Summary

Acifluorfen injury to soybean did not differ significantly with the various
adjuvants. Wild mustard control was complete with acifluorfen at 2 or 4
oz/A, regardless of adjuvant. Acifluorfen for kochia and  common
lambsquarter control was enhanced more by oils than by X-77. Methylated
seed o0ils did not enhance acifluorfen as much compared to petroleum oil in
1989 as in 1987 and 1988. Condition at treatment was more humid and plants
less drought stressed in 1989 which may have reduced the difference between
the two oils. However, oils were more effective than X-77 as in the other
years.
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nism of i ‘VYalley’ oats, ’‘McCall’
soybean, and ‘Siberian’ foxtail millet were seeded on June 5. Treatments
were applied to 6.5-leaf oats, second trifoliolate soybean and 6- to 7-
leaf foxtail millet on June 30 with 75 F, 65% RH, 0 to 5 mph west wind,
and clear sky. Second split treatments (/) were applied to 10 inch to
Jointing oats, 4-to-4.5 trifoliolate soybeans and 12 inch tall foxtail
millet on July 5 with 85 F, 75% RH, and 10 to 15 mph south wind.
Treatments were applied with a bicycle wheel type plot sprayer delivering
8.5 gpa at 35 psi to an 8 ft wide area across the species the length of 20
by 26 ft plots. The experiment was a randomized complete block with four
replications. Evaluation was on July 24.

Foxtail

Treatment Rate Oats Soybean millet

(0z/A) ----(% control)-----
Sethoxydim+BCH/Bentazon+BCH 2.4+0.256/16+0.256 5 9 0
BAS-0562/Bentazon+BCH 2.4/16+40.256G 98 15 99
BAS-0562+BCH/Bentazon+BCH 2.4+0.25G/16+0.25G 99 13 99
BAS-0562+MS/Bentazon+BCH 2.4+0.25G/16+0.256 99 19 99
BAS-0562+MS1/Bentazon+BCH 2.4+0.25G/16+0.256 99 9 99
Bentazon+Sethoxydimoxydim+BCH  16+2.4+0.25G 0 2 0
Bentazon+BAS-0562 16+2.4 85 3 97
Bentazon+BAS-0562+BCH 16+2.4+40.256 93 3 97
Bentazon+BAS-0562+MS : 16+2.440.256 87 4 96
Bentazon+BAS-0562+MS1 1642.4+0.256 85 1 92
Bentazon+Sethoxydim+BCH+28N  16+2.4+0.25G+.5G 95 1 98
Bentazon+BAS-0562+28N 16+2.4+ .56 94 2 97
Bentazon+BAS-0562+BCH+28N 16+2.4+0.25G+.5G 97 4 98
Bentazon+BAS-0562+MS+28N 16+2.4+0.25G+.5G 98 1 98
Bentazon+BAS-0562+MS1+28N 16+2.4+0.25G+.5G a8 2 98
Bentazon+Sethoxydim+BCH 8+2.4+0.25G 87 1 97
Bentazon+Sethoxydim+MS 8+2.4+0.256 88 0 97
Bentazon+Sethoxydim+MS1 8+2.4+0.25G 89 1 97
Bentazon+Sethoxydim+BCH 1242.4+0.25G 89 1 98
Bentazon+Sethoxydim+MS 12+2.4+0.256G 86 1 97
Bentazon+Sethoxydim+MS1 12+42.4+40.256 86 1 96
C.V. % X 4 77 2
LSD 5% 4 5 3
# OF REPS - 4 4 4

Summary

The Tow oats and foxtail control with treatments 1 and 6 probably indicate
that the sethoxydim was not included in the treatment container. The BAS-
0562 applied as a split application before bentazon generally gave greater
oats control then when applied as a tank mixture, regardless of alone, or
with BCH, MS, or MS1. The addition of 28N to the tank mixtures with
sethoxydim gave similar oats control to mixture with BAS-0562. BCH, MS,
and MS1 were all similar as adjuvants with BAS-0562 or sethoxydim. Injury
to soybean was greater when bentazon was applied separate from BAS-0562
which may reflect the higher temperature at application.
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Sethoxydim Time-of-Day application, Fargo 1989. ’Valley’ oats and
"McCall’ soybean were seeded on May 28 and 'Siberian’ foxtail was seeded
on June 1. Treatments were applied to 5-leaf oats, first trifoliolate
soybeans, and 4-inch tall foxtail millet on June 30 with 85 F, 50% RH, O
to 5 mph northeast wind, and partly cloudy sky. A1l treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35
psi to an 8 ft wide area across the species the length of 10 by 26 ft
plots. The experiment was a randomized complete block with four
replications. Evaluations were on July 21 and 27. NaHCO3 at 2000 ppm.

July 21 July 27

Treatment? Application Rate Oats Soybean Fxmi 0Oats
(time) /RN e (Rcon o)== =5 =

Sethoxydim+PO (8 am) 140.25G 98 0 99 93
Sethoxydim+MS (8 am) 1+0.256G 99 0 99 98
Sethoxydim+BCH (8 am) 1+0.25G 98 0 98 93
Sethoxydim+S0 (8 am) 1+0.25G 98 0 99 93
Sethoxydim+PO (2 pm) 1+0.25G 98 0 99 93
Sethoxydim+MS (2 pm) 1+0.256G 99 0 99 98
Sethoxydim+BCH (2 pm) 1+0.25G 99 0 99 98
Sethoxydim+SO (2 pm) 1+0.25G 99 0 98 95
Sethoxydim+PO (2 pm) 1+0.25G 99 0 97 96
Sethoxydim+MS (8 pm) 1+0.25G 99 0 99 98
Sethoxydim+BCH (8 pm) 1+0.25G 99 0 99 98
Sethoxydim+SO (8 pm) 1+0.25G 94 0 98 88
Sethoxydim+NaHCO3+P0 (8 pm) 1+ +0.25G 87 0 98 85
Sethoxydim+NaHC03+PO (8 am) 1+ +0.25G 86 0 98 75
C.V. % 1l 0 1 2
LSD 5% 1 NS NS 2
# OF REPS 4 4 4 4

po=petroleum oil with 17% Atplus 300F; MS= methylated sunflower oil with
15% Atplus 300F (Sun-it); BCH=DASH; S) = soybean o0il with 15% Atplus
300F.

Summmary

Soybean was not injured by sethoxydim regardless of adjuvant or
application time. Sodium bicarbonate in the spray carrier antagonized oat
control from sethoxydim and the antagonixm tended to be more with the 8:00
am than 8:00 pm application. Foxtail millet was controlled regardless of
adjuvant or application time. Oat control on July 27 generally was less
from the 8:00 am applications than the 8:00 pm applications for sethoxydim
applied with petrolium 0il or BCH. Oat control was not influenced by time
of application of sethoxydim with MS.

Sond



Overcoming NaHCO3 antaqonism of Sethoxydim, Fargo 1989. ‘Valley’ oats and
"McCall’ soybeans were seeded on May 28 and ’‘Siberian’ foxtail millet was
seeded on June 1. Treatments were applied to 5-Jeaf oats, first
trifoliolate soybeans, and 4 inch tall foxtail millet on June 29 with 85 F,
60 % RH, 10 mph wind and clear sky. Treatments were applied with a bicycle
wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area
across the species the length of 10 by 26 ft plots. The experiment was a

randomized complete block with four replications. Evaluation was on July
25.

Foxtail

Treatment Rate Oats Soybeans millet

(czy/p) et e (% control)-------
Sethoxydim+NaHCO3+Exp3 1.5+8+.25G 97 0 98
Sethoxydim+NaHCO3+Exp5 1.5+8+.256G 94 0 98
Sethoxydim+Bentazon+Exp5 1.5+16+.256 29 0 46
Sethoxydim+BCH 1.5+.25G 99 0 99
Sethoxydim+NaHC03+BCH 1.5+8+.25G 96 0 97
Sethoxydim+NaHC03+28N+BCH 1.5+8+1G+.25G 98 0 98
Sethoxydim+NaHC03+NaHS04+BCH 1.5+8+7+.25G 88 0 89
Sethoxydim+NaHCO3+AMS+BCH 1.5+8+32+.256 99 0 99
Sethoxydim+NaHCO3+Exp3+BCH 1.5+8+.25G+.25G 99 0 98
Sethoxydim+NaHCO3+Exp5+BCH 1.5+8+.25G+.256G 98 0 99
Sethoxydim+Bentazon+BCH 1.5+416+.25G 86 0 75
Sethoxydim+Bentazon+Exp5+BCH 1.5+16+.25G+.256G 94 0 93
Sethoxydim+NaHCO3+MS 1.5+8+.256 96 0 97
Sethoxydim+MS 1.5+.256G 99 0 99
Sethoxydim+NaHC03+28N+MS 1.5+8+1G+.25G 99 0 99
Sethoxydim+NaHCO3+NaHS04+MS 1.5+48+7+.256 97 0 98
Sethoxydim+NaHCO3+AMS+MS 1.5+8+32+.25G 98 0 98
Sethoxydim+NaHCO3+Exp3+MS 1.5+8+.25G+.256G 99 0 99
Sethoxydim+NaHCO3+Exp5+MS 1.5+48+.25G+.256 99 0 98
Sethoxydim+Bentazon+MS 1.5+16+.25G 57 0 92
Sethoxydim+Bentazon+Exp5+MS 1.5+16+.25G+.25G 96 0 94
C.V. % 11 0 9
LSD 5% 14 NS 12
# OF REPS 4 4 4

Summary

Sodium bicarbonate generally was not antagonistic to bentazon in this
experiment, except when applied with sodium bisulfate and BCH. Bentazon
antagonized oats and foxtail millet control with sethoxydim when with BCH
or MS, but the antagonism was overcome by experimental adjuvant No 5.

However, at the high level of control obtained partial antagonism would
not be expressed.
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Glyphosate with salts, Fargo 1989. 'Valley’ oats, 'McCall’ soybean, and
Siberian’ foxtail millet were seeded on June 5. Treatments were applied
to 12 to 16 inch tall oats, 4.5 trifoliolate soybeans and 12 to 20 inch
tall foxtail millet on July 20 with 92 F, 60 % RH, 0 to 5 mph wind, and
partly cloudy sky. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi to an 8 ft wide area across the
species the length of 10 by 26 ft plots. The experiment was a randomized
complete block with four replications. Evaluation was on August 3. The
rate in treatment 1 was applied short of the 2 oz/A and contamination was
observed in the container for treatment 12.

Treatment Rate Oats_Soybeans
(0oz/A-ppm) -(% control)--
Glyphosate (DW) 2 67 26
Glyphosate (DW) + NaHCO3 2 + 3000 77 40
Glyphosate (DW) + NaHCO3 + EMulp 877 2 + 3000 + 0.25% 88 42
Glyphosate (DW) + NaHCO3 + DC 193 2 + 3000 + 0.25% 92 55
Glyphosate (DW) + NaHCO3 + AMS 2 + 3000 + 2% w/v 97 77
Glyphosate (DW) + NaHCO3 + AMS 2 + 3000 + 1% w/v 96 81
Glyphosate (DW) + NaHCO3 + AMBS 2 + 3000 + 2% wW/v 98 87
Glyphosate (DW) + NaHCO3 + AMP 2 + 3000 + 2% w/v 96 75
Glyphosate (DW) + NaHCO3 + NHS 2 + 3000 + 2% w/v 96 80
Glyphosate (DW) + NaHCO3 + Exp 2 2 + 3000 + 0.25G 97 87
Glyphosate (DW) + NaHCO3 + Exp 3 2 + 3000 + 0.25G 97 83
Glyphosate (DW) + NaHCO3 + Exp 5 2 + 3000 + 0.25G 98 77
Glyphosate (DW) + NaHCO03 + Exp 6 2 + 3000 + 0.25G 98 87
Glyphosate (DW) + CaCl2 2 + 1500 73 18
Glyphosate (DW) + CaCl2 + EMulp 877 2 + 1500 + 0.25% 92 57
Glyphosate (DW) + CaCl2 + DC 193 2 + 1500 + 0.25% 95 55
Glyphosate (DW) + CaCl2 + AMS 2 + 1500 + 2% w/v 95 86
Glyphosate (DW) + CaCl2 + AMS 2 + 1500 + 1% w/v 95 78
Glyphosate (DW) + CaCl2 + AMBS 2 + 1500 + 2% w/v 97 91
Glyphosate (DW) + CaCl2 + AMP 2 + 1500 + 2% w/v 93 66
Glyphosate (DW) + CaCl2 + NHS 2 + 1500 + 2% w/v 95 85
Glyphosate (DW) + CaCl2 + Exp 2 2 + 1500 + 0.25G 98 91
Glyphosate (DW) + CaCl2 + Exp 3 2 + 1500 + 0.25G 98 87
Glyphosate (DW) + CaCl2 + Exp 5 2 + 1500 + 0.25G 95 80
Glyphosate (DW) + CaCl2 + Exp 6 2 + 1500 + 0.25G 96 87
GV % 5 13
LSD 5% 6 13
# OF REPS 4 4
Summary

Glyphosate in only distilled water (DW) was applied under the intended rate
which probably accounted for the lack of antagonism from sodium bicarbonate
or calcium chloride. Oats control was enhanced by all adjuvants when
glyphosate was applied with sodium bicarbonate or calcium chloride, except
for EMulp 877 with sodium bicarbonate. Soybean control exceeded 82% for
glyphosate applied with the salts only when the spray included AMBS, Exp 2,
Exp 3, and Exp 6. Also, AMS at 2% with sodium bicarbonate gave ¢ 82%
soybean control.
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Sul fometuron applied in mid-summer and fall followed by picloram
retreatments for leafy spurge control. Lym, Rodney G., and Calvin G.
Messersmith. Previous research at North Dakota State University has shown
that sulfometuron provides better leafy spurge control when applied in mid-
summer or fall compared to spring treatments. However, sulfometuron applied
annually has caused severe grass injury and should not be used as a
retreatment. The purpose of these experiments was to evaluate initial
treatments of sulfometuron alone and followed by annual retreatments with
picloram in the fall, and in combination with auxin herbicides applied from
mid-July to mid-September for Teafy spurge control.

ATl herbicides were applied with a tractor-mounted sprayer delivering 8.5
gpa at 35 psi. A1l plots were 10 by 30 ft in a randomized complete block
design. The sulfometuron experiment establishment dates in 1986 and Teafy
Spurge growth stages were: July 22 and August 27 near Chaffee, ND, at the
mature seed and fall regrowth stages, respectively; September 3 near Valley
City, ND, well branched and in the fall regrowth stage; and September 15 near
Dickinson, ND, in the fall regrowth stage with most leaves chlorotic or bright
red. As leafy spurge control declined, a retreatment of picloram at 4 oz/A was
applied 12 months after the original treatment as a split-block treatment to
the back one-third of each plot at Chaffee and Dickinson and at 8 oz/A at
Valley City. Evaluations were based on visible percent stand reduction as
compared to the control.

Sulfometuron plus auxin herbicide treatments applied in July near Chaffee
provided 82 to 100% top growth control 1 month after treatment (MAT) (Table s
Su]fometurgn alone did not pr9v1de satisfactory Teafy spurge control. When

similar whether sulfometuron was applied alone or with an auxin herbicide prior
to the picloram retreatment (62%). Control decreased rapidly and no treatment
provided satisfactory lTeafy spurge control in 1988.

Leafy spurge control tended to be better when sulfometuron plus an auxin
herbicide was applied in August or September (Table 2) compared to July (Table
1). However, grass injury also was higher. Long-term leafy spurge control
tended to be higher as the sulfometuron rate increased up to 2 oz/A. The
dicamba and 2,4-D rate had 1itt]e affect on control over the ranges evaluated

sulfometuron + picloram at 2 + 16 0z/A which averaged 80% 22 MAT compared to
32% control with picloram at 16 0z/A alone. Retreatment with picloram at 4 or
8 0z/A increased leafy spurge control at Chaffee and Valley City but not at
Dickinson. Leafy spurge control averaged 81% when sul fometuron had been
applied at 1 or 2 oz/A, averaged over all auxin herbicide combinations,
followed by two annual picloram retreatments. This was 20% higher than control
with the picloram treatments alone. Thus, sulfometuron may be useful as the
initial treatment in a long-term management program provided some grass injury
s acceptable. (Published with approval of the Agric. Exp. Stn., North Dakota
State Univ., Fargo 58105)



Table 1. Leafy spurge control by sulfometuron plus auxin herbicides applied in July at
Chaffee, ND  (Lym and Messersmith).

Evaluation date

Aug 86 _ May 87 Aug 87 May 88 Aug 88
Con- Con- Grass Con- Retreat- Con- Retreat- Con- Retreat-
Treatment Rate trol trol injury trol ment trol menta trol menta
(o= rwisic i s i (Bfe=cm—memomsessoonesacncceas
Sulfometurontpicloram 0.5 + 8 100 40 11 15 52 6 16 0 10
Sulfometuron+dicamba 0.5 + 16 83 5 0 7 54 10 16 7 6
Sulfometuront+2,4-D 1 +8 a7 18 3 53 10 43 1 19
Sulfometuron+picloram 1+38 99 60 20 16 54 10 27 6 13
Sulfometuron+dicamba 1+ 16 82 47 11 14 76 4 28 0 6
Sulfometuron+picloram 2 + 32 99 97 30 60 66 53 65 38 3
Sulfometuron+dicamba 2 + 130 100 96 49 59 69 26 37 11 15
Sulfometuron 1 31 18 10 7 66 6 41 1 9
Sulfometuron 2 13 16 15 8 72 0 33 3 19
Control 0 0 0 0 0 48 0 26 0 il
LSD(0.05) 155 32 21 22 NS NS NS NS 24

%picloram at 4 oz/A applied as a split-block treatment to the back one-third of each plot on
June 29, 1987.



Table 2. Sulfometuron plus auxin herbicides applied in August or September followed by a picloram
retreatment for leafy spurge control (Lym and Messersmith).

Evaluation date

May 87 Aug 87 June 88 _Sept 88  June 89 Sept 89
Con- Grass Con- Grass Con- Retreat- Retreat-
Treatment Rate trol injury trol injury trol ment ment Retreatment
(C2 e (B)omeericemen e e e

Chaffee
Sulfometuron + picloram 0.5 + 8 89 35 15 5 78 11
Sulfometuron + dicamba 0.5+ 16 68 8 16 13 72 10
Sulfometuron + 2,4-D 1+38 35 83 1 0 44 11
Sulfometuron + picloram 1+8 95 46 32 8 67 16
Sulfometuron + dicamba < 16 S 36 17 5 78 11
Sulfometuron + picloram 2 +32 94 56 70 29 68 12
Sulfometuron + dicamba 2 + 128 495 53 56 8 78 16
Fosamine 64 43 15 9 3 78 16
Fosamine 36 56 13 20 6 70 12
Control e 0 0 0 0 63 10

LSD (0.05) 29 19 28 NS NS NS
Dickinson
Sulfometuron + 2,4-D 0.5 + 16 55 61 23 33 0 3
Sulfometuron + picloram 0.5 + 12 97 71 67 26 1 25
Sulfometuron + 2,4-p 2+ 18 75 73 26 33 1 16
Sulfometuron + 2,4-D 2 +32 78 70 29 33 4 14
Sulfometuron + picloram 2 58 95 89 83 60 11 14
Sulfometuron + picloram 2 + 12 99 94 90 80 8 36
Sulfometuron + picloram 2 +16 99 98 93 91 20 39

LSD (0.05) 20 29 22 24 NS NS
Valley City
Sulfometuron + 2,4-D 0.8 < iIE 44 0 11 0 6 96 20 92 g9
Sulfometuron + 2,4-D 0.5 82 57 0 9 0 1 91 19 89 62
Sulfometuron + picloram 0.5 + 8 96 7 39 0 3 98 43 95 65
Sulfometuron + picloram 0.5 + 12 98 3 68 0 15 99 36 98 76
Sulfometuron + picloram 0.5 + 16 99 4 81 0 16 99 51 99 63
Sulfometuron + 2,4-D 1+16 90 5 26 0 5 94 29 93 64
Sulfometuron + 2,4-D g2 o3 6 41 0 8 99 34 96 81
Sulfometuron + picloram i< 8 93 8 85 0 36 97 37 99 81
Sulfometuron + picloram 1+12 99 6 88 0 34 96 53 97 78
Sulfometuron + picloram 1 +16 99 8 86 0 45 99 43 99 86
Sulfometuron + 2,4-D 2 +16 97 34 68 4 10 99 57 98 80
Sulfometuron + 2,4-D 2 82 98 29 73 14 13 98 52 97 93
Sulfometuron + picloram 2 +8 33 49 97 20 52 100 68 98 78
Sulfometuron + picloram 2 +12 99 41 95 0 45 100 75 98 87
Sulfometuron + picloram 2 +16 99 37 38 20 80 99 65 93 82
Picloram 16 93 0 63 0 32 97 25 98 61
Control A - o - 0 98 29 94 58

LSD (0.05) 12 22 22 20 22 7 38 6 32

3picloram at 4 oz/A applied as a split-block treatment to the back one-third of each plot in Aug 1987 at
Chaffee and Dickinson and at 8 oz/A in Aug 1987 and September 1988 at Valley City.



Table 3. DPX-L5300 and chlorsulfuron with auxin herbicides for leafy spurge control (Lym and Messersmith).

Location and evaluation date

Chaffee Dickinson
Aug_86 May 87  Aug 87 Sept 86 June 87  Aug 87
Leafy Grass Leafy Leafy Leafy Leafy Leafy
Treatment Rate spurge _injury spurge __spurge spurge spurge spurge
lez/R) = oossmosocosscoseosogoomee (% coRErel)ssossssmasosossseomsmssso=e
DPX-L5300 1 0 0 0 0 21 0 0
DPX-15300 2 0 0 0 0 8 0 0
DPX-L5300 + 2,4-D 1+ 16 3 0 0 0 42 3 0
DPX-L5300 + picloram 1+8 67 0 36 20 87 5 15
DPX-L5300 + dicamba 1+ 16 3 0 8 3 42 0 0
Chlorsulfuron + 2,4-D .5 + 16 0 0 0 0 57 0 0
Chlorsulfuron + picloram .5+ 8 42 10 9 0 63 3 10
Chlorsulfuron + dicamba .5 + 16 3 10 3 0 37 0 0
Sulfometuron + amitrole 1832 11 20 6 0 27 6 6
Sulfometuron + fluroxypyr 1 + 16 49 40 30 12 97 15 0
Sulfometuron + picloram 1 +8 59 30 40 13 " 45
Fosamine + X-77 surf. 32 + 0.5% 62 14 8
Fosamine + X-77 surf. 64 + 0.5% 10 11 0
Fosamine + X-77 surf. 36 + 0.5% 68 52 10
LSD (0.05) 18 18 21 11 40 12 NS




Evaluation of sulfometuron applied alone or with other herbicides in the
spring or fall for leafy spurqge control and grass injury. Lym, Rodney G., and
Calvin G. Messersmith. Previous research at North Dakota State University
has shown that sulfometuron must be applied at rates of at least 1 0z/A with
an auxin herbicide to control leafy spurge. Also, sulfometuron has been more
effective on leafy spurge when applied in fall compared to spring but grass
injury also is higher. The purpose of this research was to evaluate leafy
spurge control and grass injury with sulfometuron applied alone or with
dicamba, picloram, or 2,4-D in the spring or fall followed by various
retreatments the next year.

The experiment was established in a dense stand of leafy spurge near
Valley City, ND, on June 2 or August 31, 1988, for the spring- or fall-applied
treatments, respectively. The soil at Valley City was a loam with pH 7.1 and
9.2% organic matter. The herbicides were applied using a tractor-mounted
sprayer delivering 8.5 gpa at 35 psi. The retreatments were applied as a
split-block treatment with three replications. The original whole plots were
15 by 50 ft, and the retreatment subplots were 10 by 15 ft. The 1988 growing
season was much warmer and drier than normal. The weather at application for
the spring or fall applied treatments was 89 and 74 F, 42 and 68% relative
humidity, and soil temperature of 79 and 70 F at 3 inches, respectively.
Retreatments were applied on June 7 and September 13, 1989, for the spring and
fall treatments, respectively. Evaluations were based on visible percent
stand reductions as compared to the control.

Picloram at 16 oz/A with 92% control was the only spring-applied
treatment to provide satisfactory leafy spurge control 12 months after
treatment (MAT) (Table). Sulfometuron at 1.5 and 3 0z/A applied with 2,4-D at
16 o0z/A provided 20 and 75% leafy spurge control, respectively, compared to 0
and 8%, respectively, with sulfometuron alone. Sulfometuron + picloram at 1.5
+ 8 0z/A provided 65% leafy spurge control 12 MAT compared to only 26% with
picloram at 8 oz/A applied alone. Sulfometuron applied with dicamba did not
increase control compared to either herbicide applied alone. There was only
slight grass injury with sulfometuron.

Sulfometuron + picloram at 1.5 + 8 0z/A and picloram alone at 16 oz/A
without a retreatment provided similar leafy spurge control in September 1989
(15 MAT) and averaged 51% (Table). Leafy spurge control with all original
treatments following the 1989 retreatments was similar and averaged 59% except
2,4-D alone. The best retreatments were picloram + 2,4-D at 4 + 16 oz/A,
picloram at 8 0z/A, and sulfometuron + picloram at 1.5 + 8 0z/A which averaged
78, 74 and 68% control, respectively. Grass injury increased when
sulfometuron at 1.5 oz/A was applied as a retreatment either with 2,4-D or
picloram compared to a single application and averaged 43 and 29%,
respectively, over all original treatments but 92 and 73%, respectively, when
applied 12 months after sulfometuron alone at 3 oz/A.

A1l treatments fall-applied provided excellent leafy spurge control in
June 1989 except 2,4-D at 16 oz/A and picloram at 8 oz/A (Table). However,
grass injury averaged 98% with any treatment that included sulfometuron.
Control declined rapidly by September 1989. The best treatments, averaging
76% leafy spurge control, were sulfometuron at 3 oz/A plus 2,4-D, sulfometuron
at 1.5 oz/A plus dicamba or picloram, and picloram at 16 oz/A. Grass injury
declined slightly to 88% 12 MAT averaged over all fall sulfometuron treatments.



Leafy spurge control was improved when sulfometuron was applied
with 2,4-D or picloram in the spring compared to the herbicides applied
alone with minimal grass injury. Grass injury increased when
sulfometuron was applied 2 yr in a row. Sulfometuron fall-applied
provided good initial leafy spurge control but nearly 100% grass
injury. (Published with approval of the Agric. Exp. Stn., North Dakota

State Univ., Fargo).

Table. Sulfometuron applied alone or with various auxin herbicides in the spring or fall for leafy
spurge control (Lym and Messersmith)

Retreatment and rate (oz/A)/ evaluation Sept. 1989

Evaluation Sulf.+2,4-D Sulf+pic picloram Pic+2,4-D

June 1989 1.5 + 16 1.5+8 8 4 + 16 _Control Mean
Application date Con Grass Con Grass Con Grass Con Grass Con Grass Con Grass Con Grass
and treatment Rate trol inj. trol inj. trol inj. trol inj. trol inj. trol inj. trol inj.
(o) o T (%)---==-==-========-c=s=woosoco=soosmoo

June 1988
Sulfometuron 1.5 ORSR1I5 44 53 69 48 60 31 82 11 24 7 56 30
Sulfometuron 3 8 22 44 g2 67 7,2 O3 S 577 B/ S R .6 2 16 5B B
Sulfometuron+2,4-D 1.5+16 20 17 28 52073 W & 8 e W 285 58 80
Sulfometuron+2,4-0  3+16 75 21 70 43 81 70 63N 3579 7 34 8 66 33
Sulfometurontdicam. 1.5+32 6 7 54 37 80 28 64 25 90 17 0 5 56 22
Sulfometurontpic. 1.5+8 65 8 52 77 81 g5 0l 20NET O 52 0 65 23
2,4-D 16 0 0 9 13 38 10 86 377 0 0 0 42 5
Dicamba 32 0 0 61 45 62 3 86 g A 325 @ Gl
Picloram 8 26 0 35 12 59 2 68 3 87 0 17 @ 5§
Picloram 16 92 0 50 ® U9 0 63 Q U 3 50 3 63
Control % 0 0 33 43 58 39 68 5 76 9 0 © d7 Y

Mean 44 43 68 29 74 18 78 8 19 7

LSD (0.05) 16 15 Whole plot = 17, 11; subplot = 12, 8; whole plot X subplot = 38,26
Auqust 1988
Sulfometuron 1955 97 97 s T by B SR Ao gl e
Sulfometuron 3 93 99 i SEaly T RS2 ROt
Sulfometuron+2,4-D 1.5+16 96 98 o i RRNREL ) B B
Sulfometuront2,4-D  3+16 99 97 R g LB T TREeE ] 675 192
Sulfometuron+dicam. 1.5+32 100 99 & K ' i Wi v 52 7 OO}
Sulfometuron+pic. 1.5+8 100 98 . (5 Ak B LS e " 88 80
2. 4-D 16 5 9 0 o e . LIRS a2 0
Dicamba 32 97 3 20 0
Picloram 8 78 17 37 0
Picloram 16 93 7 70 1
Control r 0 O 0 O

LSD (0.05) 6 7 21 17




Leafy spurge control in pasture with sulfometuron and/or picloram plus
2,4-D in a 3 yr rotation. Lym, Rodney G., and Calvin G. Messersmith.
Previous research at North Dakota State University has shown that sulfometuron
applied with picloram or 2,4-D provides good Teafy spurge control especially
when fall applied. However, sulfometuron can cause severe grass injury when
fall applied. Picloram + 2,4-D at 0.25 + 1 Tb/A will provide approximately
90% leafy spurge control when applied annually for 3 to 5 yr. The purpose of
this research was to evaluate leafy spurge control and grass injury with
sulfometuron plus picloram or 2,4-D applied annually for 3 yr or rotated with
picloram + 2,4-D as spring or fall applied treatments.

The experiment was established at three locations in North Dakota,
Chaffee and Valley City in the eastern and Dickinson in the western part of
the state. The soil at Dickinson was a loamy fine sand with pPH 6.5 and 6%
organic matter, at Valley City a Toam with pH 7.1 and 9.2% organic matter, and
at Chaffee a sandy loam with pH 7.4 and 6.7% organic matter. Spring
treatments were applied the first week of June and fall treatments'the first

similar time in 1989. Leafy spurge will receive the same treatments in 1990 as
in 1988 to complete the 3 yr treatment program. The herbicides were applied
using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The plots were
9 by 30 ft at Chaffee and Dickinson and 10 by 30 ft at Valley City and each
treatment was replicated four times in a randomized complete block design at
a;1 sites.] Evaluations were based on percent stand reduction as compared to
the control.

Control was similar with all spring applied treatments 12 MAT (months
after treatment) and averaged only 18% across all locations and treatments
(Table). Grass injury averaged 12% at Chaffee and Valley City when
sulfometuron was applied with either 2,4-D or picloram. The initial grass
stand at the Dickinson Tocation was too sparse to allow evaluation of grass
injury. Leafy spurge control improved to an average of 71% in August 1989
following a retreatment of picloram + 2,4-D at 4 + 16 0z/A in June regardless
of the original treatment. A retreatment with sulfometuron + 2,4-D following
picloram + 2,4-D provided better leafy spurge control than a retreatment with
sulfometuron + picloram.

Leafy spurge control averaged 90 and 74% with fall applied sulfometuron
at 1.25 oz/A + picloram at 4 0z/A or 2,4-D at 16 oz/A, respectively, in June
1989 (Table). Leafy spurge control with sulfometuron + 2,4-D or picloram +
2,4-D was higher at Valley City than the other two locations probably because

Spurge was not drought stressed. Grass injury was much higher when
sulfometuron was applied in the fall (98 to 100%) compared to the spring (6 to
25%). Picloram + 2,4-D at 4 + 16 0z/A provided only 35% control but there was
no_grass injury. Leafy spurge control declined rapidly by 12 MAT but
sulfometuron applied with picloram still provided better leafy spurge control
than when applied with 2,4-D.

In general, leafy spurge control with sulfometuron + 2,4-D or Bic]oram
was similar to picloram + 2,4-D when applied in the spring but was etter when
fall applied. However, grass injury was severe when sulfometuron was applied
in the fall. (Published with approval of the Agric. Exp. Stn., North Danta
State Univ., Fargo 58105).



Table. Long-term leafy spurge control and grass injury in pasture with sulfometuron, picloram, and 2,4-D (Lym and Messersmith).

Location and evaluation date

Chaffee Valley City Dick inson Mean it
1988 1989 Au 88 _June 89 Au 89 Au 88 _Jun 83 Sep 89 Au 88 Jun 89 Sep 83 _12 MATd_ 15 MATD
Date applied Treat Con Con Grass Con Grass Con Con Grass Con Grass Con Con Con Con Grass Con Grass
and treatment Rate ment Rate trol trol inj trol inj trol trol inj trol ini trol trol trol trol inj trol inj
(oz/A) (e2fR) - —sscssesoccommmesossoRoEReESESORESESER0S e e e = o i
Spring
Sulf+pic 1.25+4 Sulf+pic 1.25+¢4 16 17 9 48 23 30 22 14 62 34 41 15 27 180112 52,9
Sulf+pic 1.25+4 Pic+2,4-D Gl 20 g iz 80 g2l @ 31 10 76 20 55 11 43 i3 4l G 2l
Sulf+2,4-D 1.25+16 Sulf+2,4-D 1.25+16 29 2 25 8 #2549 26 7 sS4 2y 52 15 33 21 16 48 26
Sulf+2,4-D 1.25+16 Pic+2,4-D 4+16 26 18 6 74 26 44 o Al 82 @Y 68 16 73 28 g 76 27
Pic+2,4-D 4+16 Pic+2,4-D 4+16 33 16 0 73 433 10 0 80 11 58 13 68 13 0 74 8
Pic+2,4-D 4+16 Sulf+pic 1.25+4 22 18 ® 5o AL 28 18 @ 25 i 62 14 48 17 0 48 11
Pic+2,4-D 4+16 Sulf+2,4-D 1.25+16 28 19 0 71 13 33 11 0 74 13 58 3 75 11 DR 7AN13
Fall
Sulf+pic 1.25+4 Sulf+pic 1.25+4 o @il g Gl Zl e 100 99 44 68 s 81 35 46 70
Sulf+pic 1.25+4 Pic+2,4-D 4+16 9n @ 65 75 93 99 61 77 R 78 33 52 76
Sulf+2,4-D 1.25+16 Sulf+2,4-D 1.25+16 it 54 98 38 83 g8 100 46 77 o 45 8 31 80
Sulf+2,4-D 1.25+16 Pic+2,4-D 4+416 °° 95 98 38 83 b g8 100 23 94 - 55 14 25 89
Pic+2,4-D 4+16 Pic+2,4-D 4+16 28 23 8 O 65 26 18 6 5 15 6 10 3
Pic+2,4-D 4+16 Sulf+pic 1.25+4 2 6 0 1 0 57 8 0 0 2 18 5 0
Pic+2,4-D 4+16 Sulf+2,4-D 1.25+16 2300 0 0 70 5 2 0 20 3 2 0
LSD (0.05) 17 29 20 I3 9 NS 2 20 25 LY 26 17 22 12 7 14 7

IMean 12 months after the first treatment.
Mean 15 months after the first treatment and 3 months following the retreatment.



Fluroxypyr alone and with auxin herbicides applied annually for 3 years to control leafy
spurge.  Lym, Rodney G., and Calvin G. Messersmith. Fluroxypyr is a pyridinecarboxyiic acid
herbicide similar to picloram but with less soil residuai and a different weed control spectrum.
The purpose of this experiment was to evaluate fluroxypyr for leafy spurge control when applied
alone or with auxin herbicides and when applied in a repetitive treatment program.

The experiment was established and original herbicide treatments were applied to a dense
stand of leafy spurge near Dickinson, ND, on July 14, 1986. Previous research had indicated the
optimum application time for leafy spurge control with f]uroxypyr was post seed-set rather than
during true flower as for picloram. The herbicides were applied using a tractor-mounted sprayer
delivering 8.5 gpa at 35 psi. The retreatments were applied as a split-block treatment with
three replications. The original whole plots were 15 by 56 ft, and the retreatment subplots were
10 by 15 ft. Retreatments were applied in mid-July 1987 and 1988. The final evaluation was made
on July 10, 1988, and was based on visible percent stand reduction as compared to the control.

Retreatment/rate (1b/A)

Fluro. Fluro. Pic.+

Original Fluro. Pic. Pic. + pic. + pic. 2,4-D Con-
treatment Rate 0.5 0.25 0.5 0.25+0.25 0.5+0.25 0.25+1 trol Mean

(1b/A)  —mmmmemoee (% control July 1989)—------—----7--—-
Fluroxypyr 0.5 40 27 56 53 61 29 3 38
Fluroxypyr 1 53 23 62 38 57 37 8 40
Fluroxypyr + picloram 0.25 + 0.25 37 17 43 42 49 32 13 33
Fluroxypyr + picloram 0.5 + 0.25 32 33 50 46 57 32 15 38
Fluroxypyr + 2,4-D 0.5 +1 47 18 32 24 43 56 15 34
Fluroxypyr + dicamba 0.25 + 0.25 47 22 42 18 42 42 2 31
Picloram + 2,4-D 0.25 + 1 58 39 52 49 44 57 20 46
Picloram 1 58 16 58 38 51 53 7 46
Control 42 8 41 39 32 42 10 31
Mean 46 23 49 39 48 42 10
LSD (0.05) whole plot = 10; subplots = 9: whole plot x subplot = 25

No treatment provided satisfactory leafy spurge control in July 1989, 12 months following
the third retreatment (Table). Picloram at 1 1b/A and picloram plus 2,4-D at 0.25 plus 1 1b/A
provided the best leafy spurge control of the original treatments (46%) when averaged over
retreatments. All retreatments provided similiar control when averaged over the original
treatments except picloram at 0.25 1b/A and fluroxypyr plus picloram at 0.25 plus 0.25 1b/A
which tended to provide less control.

Although fluroxypyr alone or fluroxypyr plus dicamba, picloram, or 2,4-D generally
provided similar or less leafy spurge control than picloram or picloram plus 2,4-D in 1987,
fluroxypyr alone was much better than picloram alone under dry conditions in 1988 (data not
shown). Fluroxypyr at 0.5 1b/A averaged 95% control as a retreatment compared to 50 and 70%
with picloram at 0.25 or 0.5 1b/A, respectively. Fluroxypyr may be useful in a retreatment
program, especially in areas where picloram cannot be used or in late-season treatments during
dry conditions. But fluroxypyr does not provide long-term leafy spurge control. (Published
with approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105).



Leafy spurge control with picloram or sulfometuron plus dicamba and
various 2.4-D formulations. Lym, Rodney G., and Calvin G. Messersmith.
Picloram remains the most effective herbicide for leafy spurge control.
However, due to cost or environmental concerns it is often advantageous to
tank-mix picloram with other herbicides, as single or annual treatments for
Jeafy spurge control. The purpose of these experiments was to evaluate
picloram or sulfometuron + dicamba and various 2,4-D formulations for leafy
spurge control.

The initial 2,4-D formulation experiments were established in 1986 on
June 11 or Sept 15 near Dickinson, on June 18 or Sept 3 near Valley City, and
on August 28 on the Sheyenne National Grasslands. The herbicides were applied
using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. A1l plots were
10 by 30 ft in a randomized complete block design with four replications.
Evaluations were based on visible percent stand reduction as compared to the
control. Treatments were applied annually in the spring or fall through 1988.

Leafy spurge control was similar regardless of the 2,4-D formulation
applied with picloram + dicamba in the spring (Table 1). Control averaged
across all treatments and both locations was 70% in the fall of 1988 (data not
shown) but declined to 53% 1 yr after the third application. This is similar
to picloram + 2,4-D at 0.25 + 1 1b/A which averages 60% or more based on long-
term observations, 12 months following a 3 yr annual application program.

Leafy spurge control with picloram at 0.5 1b/A averaged 59% 1 yr
following the third fall application (Table 1). Control improved to 81% when
picloram at 0.5 1b/A was applied with dicamba at 2 1b/A, which is similar to a
3 yr annual application of picloram + 2,4-D at 0.5 + 1 1b/A based on previous
research conducted by North Dakota State University. Leafy spurge control
with picloram + dicamba was not improved by adding 2,4-D regardless of the
2,4-D formulation.

Two experiments to evaluate sulfometuron applied alone or with various
formulations of 2,4-D or dicamba were established at West Fargo on June 3,
1988. Plot design and size and the application procedure were similar to the
previous experiment. The leafy spurge was in the true flower growth stage but
was under heat and drought stress. The air temperature was 92 F and the soil
was 84 and 81 F at the 1 and 3 inch depths, respectively. Leafy spurge
control by sulfometuron was poor when evaluated in August 1988 regardless of
treatment (Table 2). This is probably due to the poor growing conditions when
the herbicides were applied and the subsequent hot and dry summer. Only two
replications of the 2,4-D ester + dicamba experiment could be evaluated
because the area was burned during a grass fire.

In general, leafy spurge control was similar with all 2,4-D formulations
in combination with picloram and dicamba. Picloram applied with dicamba
provided better leafy spurge control than picloram applied alone but is a much
more expensive combination treatment than the commonly used picloram + 2,4-D.
(Published with approval of the Agric. Exp. Stn., North Dakota State Univ.,
Fargo, 58105)
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Table 1. Leafy spurge control with picloram plus dicamba and various
formulations of 2,4-D applied annually from 1986 to 1988 (Lym and

Messersmith).
Location and 1989 evaluation date
Application date Valley City Dickinson Sheyenne 5
and treatment Rate June Aug June Sept June Sept Mean
(b e S e e (% comirp])ecsgore oo
Spring
2,4-D mixed amineb +
dicamba+pic]ora@ 2+140.25 63 2 43 S e s% 53
2,4-D mixed amine” +
dicamba+pic]orag 2+0.5+0.25 68 s 44 B G Lo 56
2,4-D mixed amine” +
picloram+dicamba 14+0.5+0.12 55 i 3 53 = ors 46
2,4-D alkanolamine+
dicamba+picloram 2+140.25 58 i 56 e o A5 62
Dicamba+picloram .25 B s 44 o % o 49
LSD (0.05) NS NS NS
Fall
2,4-D mixed amineb +
dicamba+picloram 2+140.25 91 45 73 40 o Al 45
2,4-D alkanolamine+
dicamba+pic1orag 2+1+0.25 81 34 4 s 9872 53
2,4-D mixed amine” +
dicamba+péc1oram 4+2+0.5 98 91 97 83 ORENSS 86
2,4-D ester™ + 2,4-pp
+dicamba
+picloram < 2+2+0.5+0.25 94 40 43 3] 98 66 46
2,4-D ester” + 2,4-pp
+dicamba
+picloram 2+2+0.5+0.5 98 80 86 76 OS] 79
2,4-D alkanolamine+
dicamba+picloram 4+2+0.5 99 80 90 75 99 82 79
Dicamba+picloram 2+0.5 98 86 96 80 99 79 81
Picloram 0.5 97 69 59 56 o8 Bl 59
LSD (0.05) 16 23 2]l 27 NS 25 14

g Mean 36 months after first treatment.
b Mixed amine salts of 2,4-D (2:1 v/v dimethy]amine:diethano]amine)—EH 736.

< 2,4-D isooctyl ester:2,4-DP butoxyethanol ester:dicamba (4:4:1 v/v/v)-EH 680.

S



Table 2.  Sulfometuron plus various 2,4-D formulations for leafy spurge
control (Lym and Messersmith).

Control/evaluation date

Treatment Rate 22 Aug 88 23 May 89
: [OZ/N) 3 T i s e (%) ==2F=FEgps

2.4-D amine experiment

2,4-D mixed amine: 16 26 11

2,4-D mixed amine 32 18 14

Sulfometuron 0.5 16 16

Sulfometuron X 1 15 16

2,4-D mixed amine_ + sul fometuron 16 + 0

2,4-D mixed amine_ + sul fometuron 16 + 1

2,4-D mixed amine_ + sul fometuron 32 + 0.5 18 11
1
Il

o

2,4-D mixed amine” + sulfometuron 32 +
2,4-D alkanolamine + sul fometuron 32 +

LSD (0.05) 15 NS

2.4-D ester plus dicamba experiment

2,4-D esterl + 2,4-DP + dicanba 8 + 8 + 0.25 20
2 Gl SR % Zoli=UP dicamba 16 + 16 + 0.5 9
Sul fometuron 05 29
Su]fometuroB 1 5
2,4-D ester” + 2,4-DP + dicamba
+ su]fomeBuron ol N(IN2 5RO SR 2
%) B OSEER . b Aol= b dicamba
+ su]fomeBuron 8 +8 + 0.25 + 1 13
2ma=ples e a2 DR dicamba
+ sulfomefuron 16 1 il6 FNOEEE PRO5E 123
2,4-D ester” + 2,4-DP + dicamba
+ sulfometuron 16 + 16 + 0.5 + 1 24
2,4-D alkanolamine + sul fometuron 32 + 1 8
LSD (0.05) 16

3 Mixed amine salts of 2,4-D (2:1 v/v diethy]amine:diethano]amine)~EH736.

P 2,4-D isooctyl ester:2,4-DP butoxyethanol ester:dicamba (4:4:1 v/v/v)-EH680.

2=



Picloram plus 2,4-D applied annually for 8 yr to control leafy spurge.
Lym, Rodney G., and Calvin G. Messersmith. Picloram is an effective
herbicide for Teafy spurge control, especially when applied at rates from 1 to
2 1b/A. However, the high cost of picloram at 2 1b/A makes it uneconomical to

yr. The purposes of this experiment were to establish the number of annual
applications of picloram needed to provide 90 to 100% control of Teafy 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 25 August 1981 at Dickinson, 1 September 1981 at Sheldon, and on 11
June 1982 at Valley City. The soil at Dickinson was a loamy fine sand with pH
6.6 and 3.6% organic matter, at Sheldon was a fine sandy loam with ol /o7 ane
2.1% organic matter, and at Valley City was 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. A1l treatments were applied annually except 2,4-D alone which
was applied biannually (both spring and fall). Picloram treatments were
applied in late August 1981 and in June of 1982 through 1986. The Sheldon and
Dickinson Tocations were discontinued following the fall evaluations in 1985
and spring evaluations in 1989, respectively. Thus, the Dickinson site has
received seven picloram and picloram plus 2,4-D treatments and 13 2,4-D
treatments, while the Valley City site has received 7 and 14 treatments,
respectively. The plots were 10 by 30 ft and each treatment was replicated
four times in a randomized complete block design at all sites. Evaluations
were based on percent stand reduction as compared to the control.

The maximum Teafy spurge control was reached 48 months after the first
treatment (MAT) and has remained the same or declined slightly thereafter.
Picloram at 0.25, 0.38 and 0.5 1b/A provided 58, 77, and 86% leafy spurge
control, respectively, 48 months after treatment, but declined to 38, 67 and
/1%, respectively, 72 MAT. 2,4-D alone provided an average of 55% control of
leafy spurge after biannual applications for 8 yr.

Leafy spurge control 48 months after treatment increased by an average of
26, 14, and 9% when 2,4-D at 1 to 2 1b/A was applied with picloram at 0.25,
0.38, or 0.5 1b/A, respectively, when compared to the same picloram rate
applied alone. The greatest enhancement with 2,4-D + picloram seems to be
with 2,4-D at 1.5 1b/A or less and picloram at 0.375 1b/A or less. In
general, Teafy spurge control was similar at all sites through 1985 and did
not seem to be influenced by soil types, PH, or organic matter. However,
leafy spurge control at Dickinson has declined since 1985 which may be due to
less competition from grass species, poor environmental conditions during
application especially in 1987 and 1988, and/or a vigorous Teafy spurge
biotype.
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Picloram at 0.5 1b/A alone and all picloram at 0.38 or 0.5 1b/A plus
2,4-D treatments were near or reached the target of 90% or better leafy spurge
control following four annual applications. Control did not increase with
subsequent retreatments in these small plot experiments which have a constant
pressure for reinfestation from plants in the plot borders. In a field
situation the remaining areas of infestation could be treated with high rates
of picloram to prevent reinfestation. Probably some type of treatment will
need to be continued to maintain control, but perhaps more economical
treatments will sustain the target control level. (Published with approval of
the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105).

Table. Leafy spurge control from annual picloram or picloram plus 2,4-D
treatments and biannual 2,4-D treatments at two locations in
North Dakota  (Lym and Messersmith).

Site and 1989 evaluation date

Valley
Dickinson City Months after treatment

Herbicide Rate June June Sept. ST o RBe AR (60 D
@b/ NS E i T e R (o conenollE = 25 =Fa i - Pakln s

Picloram 0.25 32 45 72 39 48 48 58 49 38
Picloram 0.38 47 90 84 65 62 52 77 69 67
Picloram 0.5 56 85 88 65 T1ae 81 n S6ws e 1 i1
2,4-D bian 1 52 57 68 22 30 38 50 39 55
2,4-D bian 195 44 55 5 22 20051268 45 i dgie 49
2,4-D bian 2 60 63 85 19 30 2681 L 5481 F ISR EI62
Pic+2,4-D 0.25+1 73 79 94 52 66+ 1634 2850 ks L Tl6
Pic+2,4-D 0.25+1.5 68 55 92 58 Ge T 88 | pi G
Pic+2,4-D 0.25+2 64 90 92 57 62 w1661 588 6T 1T
Pic+2,4-D 0.38+1 64 88 92 69 725 TIOR B 90 S I SR I6
Pic+2,4-D 0.38+1.5 75 82 95 68 7AR 76 8 93 AR 79
Pic+2,4-D 0.38+2 74 90 96 68 59 76 91 86 82
Pic+2,4-D 0.5+1 Al 92 96 71 758 SN IR RS G
Pic+2,4-D 0.5+1.5 78 98 98 64 73 80 97 91 88
Pic+2,4-D 0.5+2 79 97 97 76 75 81 95 91 88
LSD (0.05) 20 29 9 18 145 94 & 1R SR Sl

3 Mean values through 48 months after treatment include data from the Sheldon
location which was discontinued after 1985.
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Various additives applied with dicamba, picloram, and 2,4-D for leafy
spurge control. Lym, Rodney G., and Calvin G. Messersmith. Previous
research at North Dakota State University has shown only 28% of the picloram
applied to leafy spurge 1is absorbed. Also, only 5% of the picloram applied
reaches the roots and over 60% of that portion is released from the roots
into the soil. Although the exact mechanism of picloram release is not known
it is likely a passive process and thus cannot be inhibited. Therefore,
increased picloram efficiency for leafy spurge control will probably come
from increasing absorption and thereby increasing the amount of picloram
translocated to the roots. The purpose of this experiment was to evaluate
various additives applied with dicamba, picloram, and 2,4-D for increased
leafy spurge control compared to the herbicides applied alone.

The experiments were established on a dense leafy spurge infestation
near Hunter, ND, as spring- or fall-applied treatments. The spring
treatments were applied on June 16, 1988, and the leafy spurge was beginning
seed set. The weather was partly cloudy with 70 F, 60% relative humidity,
and soil temperature of 82 and 76 F at 1 and 3 inches, respectively. The
fall treatments were applied on September 1, 1988 and the leafy spurge was
Tush and growing vigorously after several rains following a hot and very dry
summer. The weather was 72 F, 66% relative humidity, and the soil
temperature was 70 and 68 F at 1 and 3 inches, respectively. The herbicides
were applied using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi.
A11 plots were 10 by 25 ft in a randomized complete block design with four
replications. Leafy spurge control evaluations were based on a visual
estimate of percent stand reduction as compared to the control.

The additives included methylated sunflower oil, (NH4) SO, (8-0-0-9 N-P-
K-S) Tiquid fertilizer at 0.2 1b N and S/A, respectively, (EH i S0, water-
soluble dry fertilizer at 2.5 1b N/A, citric acid buffer adjugtgd %o pH 4.8,
and a commercial formulation of fertilizer + surfactant equivalent to 15-3-
3-2 (N-P-K-S) by weight plus 17% nonionic surfactant.

No treatment applied in June 1988 provided satisfactory leafy spurge
control 3 or 12 months after treatment (MAT) (Table). The weather during the
summer was very hot with much below normal precipitation. No additive
provided better control than picloram + 2,4-D applied alone in these growing
conditions.

Picloram + 2,4-D at 4 + 16 0z/A + methylated sunflower o0il fall-applied
provided better control than the herbicides applied alone at 9 but not 12 MAT
(Table). Treatments that included picloram at 8 0z/A provided the best
control and averaged 78% 9 MAT. Control generally was similar at similar
herbicide application rates regardless of additive 12 MAT except the
commercial formulation of fertilizer + surfactant and (NH,),SO dry
formulation which was lower. No herbicide + additive treétﬁen provided a
long-term increase in leafy spurge control compared to the herbicides applied
alone, but this may be due to the poor environmental conditions in 1988 and
this experiment will be repeated. (Published with approval of the Agric.
Exp. Stn., North Dakota State Univ., Fargo).
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Table. Leafy spurge control with various herbicides and spray additives (Lym and

Messersmith)
Treatment date/evaluation (MAT)a
June 88 Sept. 88
Treatment Rate 3 12 9 12
(OZ/A) & & - “omedvz i meh (% conEpel ) ======
Picloram + 2,4-D + methylated
sunflower o0il 4 + 16 + 32 4 3 63 34
Picloram + 2,4-D + methylated
sunflower oil 8 + 16 + 32 20 0 Bl Bl
Picloram + methylated sunflower
0il 8 + 16 16 5 82 60
Dicamba + methylated sunflower
oil 32 + 16 0 0 48 29
Picloram 5 2,4-D + (NH4)2504
(Tiquid) 4 + 16 + 16 9 3 46 21
Picloram + 2,4-D + (NH4)ZSO4
(Tiquid) 8 + 16 + 16 BRI 83 43
Picloram + 2,4-D + (NH4)2504
(dry) 4 + 16 + 40 25 9 AL 28
Picloram + 2,4-D + (NH4)ZSO4
(dry) 8 + 16 + 40 22 7 .. 32
Picloram + 2,4-D + citric
buffer 4 + 16 4 3 26 8
Picloram + 2,4-D + citric
buffer 8 + 16 15 2 84 57
Picloram + 2,4-D + fertilizer
+ surfactant 4 + 16 + 8 5 0 41 . 21
Picloram + feBtilizer
+ surfactant 3+ 8 21 ) Gy 3
Dicamba + ferBi]izer
+ surfactant 32 + 8 33 6 38 14
Picloram + 2,4-D 4 + 16 18 8 B3NN8
LSD (0.05) 19 NS 27 20

gMonths after treatment.
Commercial formulation (Inhance) MCA Labs, Union Mills, IN 46382.
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Leafy spurge control under HEES, Ly, Rodney G., and Calvin 6.
Messersmith. Leafy spurge is difficult to control with herbicides near trees
because of potential damage to desirable vegetation. However, these areas
provide a source of seed for infestation of nearby areas when Teafy spurge is
not controlled. The purpose of these experiments was to evaluate several

vegetation.

Three experiments for lTeafy spurge control under trees were established in
a shelter belt Tocated in a waterfowl rest area near Valley City, ND. The
plots were located in a dense stand of leafy spurge growing under mature ash
and elm trees that had been planted 5 ft apart in 12-ft rows. The herbicides

across each plot to assure adequate coverage. The CDA treatments covered each
plot only once. The experiment starting dates and leafy spurge stage at
treatment were: June 26, 1986, flowering and beginning seed set; September 3,
1986, post-seed set and chlorotic Teaves; and June 16, 1987, yellow bract to
flowering. Plots were 12 by 24 ft arranged in a randomized complete block
design with four replications. Evaluations were based on visible percent stand
reduction as compared to the control.

Initial leafy spurge control was poor when glyphosate was applied alone,
regardless of rate or treatment date (Table). Control improved to over 90%
12 months after treatment (MAT) following a June but not September application.
Grass injury was nearly 100% with all glyphosate treatments. Leafy spurge
control declined to 50% or less by June 1989 but very little grass had
reestablished.

Sulfometuron alone did not control leafy spurge, but contro] was improved
consistently when sulfometuron was applied with glyphosate regardless of rate
or treatment date (Table). Leafy spurge control averaged 97% 12 MAT with
sulfometuron plus glyphosate at 1 or 2 + 17 0z/A, declined rapidly to 67% the
second year after treatment, but remained at 72% in June 1989. However, grass
injury remained at 93% 3 yr after application. Leafy spurge control with
sulfometuron plus 2,4-D declined rapidly following the 12 month evaluation.
Picloram, applied with the CDA at a picloram:water concentration OF 127 (/)
provided over 95% leafy spurge control with no grass injury. Control averaged
76% in June 1989 following application in June 1986 but only 40% when applied
in September. Several ash trees had some leaf curling after picloram
application but no visible permanent damage occurred. (Published with approval
of the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105)
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Table. Leafy spurge control under trees (Lym and Messersmith)

izl

Aug_86 May 87 Aug 87 June 88 Aug 88 June 1983
Application date Grass Grass Grass Grass Grass
and treatment Rate Control Control injury Control injury Control injury Control _injury Control injury
B e e e
June 26, 1986
Glyphosate 8.5 9 92 88 79 e 46 70 33 71 15 38
Glyphosate 17 41 96 98 94 - 53 89 54 91 21 38
Sulfometuron 0.5 1i5 0 0 29 5 4 0 26 0 3 0
Sulfometuron 1 9 0 0 19 o 0 0 14 0 0 0
Sulfometuron /4 5 28 15 19 e 4 0 12 10 0 0
Sulfometuron + glyphosate 0.5 + 8.5 13 98 98 90 R 58 63 50 68 63 58
Sulfometuron + glyphosate &858 IS 96 99 95 o 75 96 81 95 86 78
Sulfometuron + glyphosate 2 < 835 24 99 96 85 = 71 70 66 94 66 58
Picloram (CDA) 1837 99 95 0 85 3 76 0 79 0 76 0
LSD (0.05) 19 8 14 23 e 28 31 27 24 30 39
September 3, 1986
Glyphosate 17 % 65 99 54 o 22 98 10 94 5 75
Sulfometuron + glyphosate 2 + 17 o0 99 99 89 o 63 99 55 75 72 93
Sulfometuron + 2,4-D 2t lg o 69 66 51 - 6 29 1 25 0 15
Picloram (CDA) 1:7 86 9 66 > 67 0 57 0 40 0
LSD (0.05) 26 17 31 % 29 21 25 40 32 21
June 16, 1987
Glyphosate 8.5 13 98 36 89 1 99
Glyphosate 17 30 98 76 94 36 100
Sulfometuron + glyphosate 0.5 + 8.5 9 83 21 60 9 88
Sulfometuron + glyphosate 1+ 8.5 12 86 51 83 31 96
Sulfometuron + glyphosate 2 + 8.5 36 76 24 87 11 84
Sulfometuron + 2,4-D 1+ 17 95 48 55 40 46 23
Sulfometuron + 2,4-D 2 lg 99 63 41 14 34 51
Picloram (CDA) 1:7 96 0 80 0 71 0
LSD (0.05) 12 25 18 20 16 23

3solution concentration picloram (Tordon 22K) :water,

and equals 2 1b picloram/8 gal solution.



Fall treatments for field bindweed control. Lym, Rodney G. Field
bindweed is a problem weed in North Dakota, especially where minimum til11 and
strip-fallow farming are common. Previous research has shown dicamba
provides good field bindweed control the following growing season but may
injure barley if applied just prior to freeze-up or at high rates. The
purpose of this experiment was to evaluate several herbicides as single and
combination treatments for late-season field bindweed control.

The experiment was established on September 8, 1988, on a dense stand of
field bindweed near the Ranch Headquarters of the Dickinson (ND) Experiment
Station. The herbicides were applied in 6- to 8-inch corn stubble which had
been harvested 7 days prior to treatment. The field bindweed was in the
vegetative growth stage with 20 to 24 inch long stems and was growing
vigorously following several recent rains. However, the plants had been under
severe drought stress most of the growing season. The herbicides were applied
using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. All plots were
9 by 30 ft in a randomized complete block design with four replications. The
weather was overcast, 45 Ey 71% relat ive humidity with a soil temperature of
52 F at 4 inches. Field bindweed control evaluations were based on a visual
estimate of percent stand and seedling establishment reduction as compared to
the control on June 14, 1989. The area again was seeded to corn in 1989 and
no further evaluations were made.

A1l herbicides except fluroxypyr provided satisfactory field bindweed
control (Table). Field bindweed regrowth control with picloram at 0.13 1b/A
increased from 56 to 94% when 2,4-D at 0.5 1b/A was added, but seedling
control was similar. Glyphosate + 2,4-D at 0.6 + 1.1 1b/A provided 94%
regrowth control but had Tittle effect on seedling establishment. The
addition of dicamba or picloram to the glyphosate + 2,4-D mixture did not
increase regrowth control but did reduce seedling establishment similarly to
dicamba and picloram applied alone. Dicamba + 2,4-D at 0.13 + 0.5 1b/A
provided similar control to dicamba alone at 2 1b/A and averaged 85 and 97%,
respectively.

Previous research at North Dakota State University has shown dicamba and
picloram provide better Tong-term field bindweed control than glyphosate.
Control generally increases with all three of these herbicides when they are
applied with 2,4-D especially if picloram or dicamba are applied at low rates
to reduce the potential for crop injury. Subsequent crop rotation and size of
the infestation must be considered to determine which herbicide combination(s)
are most cost-effective for field bindweed control in specific situations.

(Published with approval of the Agric. Exp. Stn., North Dakota State Univ.,
Fargo).
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Table. Field bindweed control with several herbicides applied in September

Control

Treatment Rate-1 Regrowth _ Seedling

@b Tase SetET AL Trpte (o) =65
Picloram 0.13 56 63
Picloram 0.25 92 87
Picloram + 2,4-D 0.06 + 0.5 60 58
Picloram + 2,4-D 0.13 + 0.5 94 72
Picloram + glyphosate + 2,4-D 0.06 + 0.6 + 1.1 87 62
Picloram + glyphosate + 2,4-D 0.13 + 0.6 + 1.1 97 72
Glyphosate + 2,4-D 0.6 + 1.1 94 36
Dicamba + 2,4-D 0.13 + 0.5 85 73
Fluroxypyr 0.25 14 61
2,4-D 055 80 43
Picloram + fluroxypyr 0.13 + 0.13 57 76
Dicamba + glyphosate + 2,4-D 0.13 + 0.6 + 1.1 82 75
Dicamba + glyphosate + 2,4-D 1+1.8+ 3.3 96 77
Dicamba + X-77 2 + 0.5% 97 51
LSD (0.05) 24 36

800
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Incorporated clomazone in fallow. Minot 1989. Treatments were applied in 7-inch
wheat stubble. Soil type was a Toam with pH 5.9 and 2.8% organic matter. Early
treatments were applied April 25, 1989 onto slightly moist soil with 68 F air tem-
perature.  Incorporated treatments received two passes (opposite directions, 8 mph,
2-inch incorporation depth) with a 26-ft field cultivator/harrow within 2 hours of
application. Late treatments were applied May 23 onto dry soil and incorporated
within 3 hours as above. All treatments were applied with a bicycle wheel sprayer
delivering 17 gal/A with 8002 nozzles and 40 psi. Plot size was 22 by 25 ft and the
experiment was a randomized complete block design with four replications and a split
plot arrangement of treatments. Four main plots were 1) April 25 application with
immediate incorporation 2) April 25 application, May 23 incorporation 3) May 23
application with immediate incorporation 4) April 25 application, no incorporation.
Estimates of percentage weed control were taken on May 23, June 26, and July 26. On
each evaluation date, the entire experiment was sprayed with glyphosate at 0.75 1b/A
or glyphosate&2,4-D (Landmaster IT) at 0.7580.67 1b/A to destroy emerged vegetation.

Appli- Incor- Evaluated Evaluated Evaluated

cation poration May 23 June 26 July 26
Herbicide® Rate date date Ruth Grft KOCZ Grft Ruth Grft Ruth
ey AR el RN 2 Thos e S e i e (% control)-------—--—-_.

Clomazone 0.5 April 25 April 25 63 48 - 91 - 55 - 4]
Clomazone 0.75 73 61 - 96 - 74 72
Clom+Atra 0.5+0.5 88 45 - 92 - 66 83
Trifluralin 1 78 98 - 98 - 96 76
Clomazone 0.5 April 25 May 23 B2 82 80 63 36 44
Clomazone 0.75 78 29 91 81 77 38 39
Clom+Atra 0.5+0.5 93ERN27 9100 83 91 49 80
Clom+Atra 0.5+0.4 91 28 100 81 84 35 - 63

Clomazone 0.5 May 23 May 23 - -
Clomazone 0.75 - -
Clom+Atra 0.5+0.5 - -

Trifluralin il GOREN75 G562
Clom+Atra 0.5+0.5 May 23 None 94 27 100 83 - 43 82
Control 0 - - 0 0 0 0 0 0 0
LSD (0.05) Herbicides within a tillage 14 14 14 Ll ee1] 38 34
CV. % e 2 9 9 9 47 39

°At;a = dry flowable formulation of atrazine.

Summary. Incorporation improved green foxtail control by clomazone and the early
incorporation on April 25 was more effective than the later incorporation of May 23.
No treatment provided excellent (greater then 95%) control of all species. Non-in-
corporated clomazone plus atrazine gave 100% kochia control at the May 23 evalua-
tion. Trifluralin provided 96 to 98% foxtail control when applied on April 25 but
slightly lower control (90 to 95%) when applied on May 23. Incorporated clomazone
gave between 90 and 96% foxtail control when applied on April 25 and evaluated on

June 26; Tower foxtail control was observed for other clomazone applications and
evaluation dates.
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Carryover injury to wheat by clomazone applied in fallow, Minot 1989. Fall and
spring treatments were applied October 14, an a¥_ 5 , respectively, in
untilled durum stubble using a bicycle wheel sgrayer delivering 17 gal/A with 8002
nozzles and 40 psi. ’Seward’  winter wheat was seeded 0.5-inch .deeR (without
ti11age% on September 23, 1988. fifty pounds of 11-52-0 was applied in the seed row
at planting. Tilled blocks were disked once (4-inches deep) and ’Stoa’ sprin _wheat
was seeded” 1-inch deep in both tilled and no-till plots on May 3, with fertilizer
applied as above. Visual estimates of percent wheat injury and stand reduction were
taken on May 23 when spring wheat was 3-leaf and winter wheat was fully tillered and
8  to 12-inches tall. Winter wheat plots were combine harvested on Ju1¥ 29 and
spring wheat was harvested Au%ust 8, 1989. Plot size was 16.5 by 25 ft. The exper-

e block design with a sg]it-p]ot arrangement of treat-

iment was a randomized comple ;
and 2.8% organic matter.

ments and four reps. Soil type was a loam with pH 6.

Wheat Clomazone Spring wheat® Winter wheat
tillage applica- Clomazone Grain Stand Grain
system tion timing rate Injury yield Injury reduction yield
MO/ T R G (bu/A)
No-till - 0 37 0 31 34
Fall 0.5 - - 1 41 33
0.75 2 37 1 32 35
11,0 2 36 1 62 32
1.25 6 36 2 49 30
P85 8 34 1 55 30
2.0 12 B2 - - -
Spring N5 3 36 - - -
0.75 5 35 - - -
1.0 9 34 - - -
1.25 18 34 - - -
1155 16 35 - - -
2.0 39 32 - - -
LSD (0.05) Rate NS NS NS
Tilled - 0 0 42 - - -
Fall 0.75 5 39 - - -
1.0 6 37 - - -
1.25 9 33 - - -
1§85 12 34 - - -
2.0 37 37 - - -
Spring 0.5 3 38 - - -
0.75 22 37 - - -
1.0 20 36 - - -
1.25 30 35 - - -
1.5 45 31 - - -
2.0 63 30 - - -
LSD (0.05) Rate x Tillage 12 i

4There was no significant tillage effect for spring wheat grain yield but
spring wheat injury was greater on tilled than no-till plots.

Summary. Injury to spring wheat planted in 1989 was greater when clomazone was ap-
plied in the spring of 1988 than when applied in the fall of 1987. Injury by cloma-
zone residues in the soil was also greater when spring wheat was planted under
tilled versus no-till conditions. Tillage had no significant effect on spring wheat
grain yields. Grain yields were reduced by residues from clomazone spring-applied
at rates of 1.5 and 2 1b/A and possibly by 1 and 1.25 1b/A.  Apparent reductions in
by clomazone residues in stand and grain yield of winter wheat were not significant.



Carryover injury to wheat

g

by clomazone applied in fallow, Williston, 1989. Fall and

spring treatments were applied October 15,

untilled wheat
nozzles and 40 psi.
mental area on October 16,
seeded 0.5 inches deep (wi
55-0 was applied in t

‘Stoa’ spring wheat (1.5

estimates of percent injury and stand red

were taken on May 22 whil
Plots
estimated at harvest.

stubble using a bicycle wheel sprayer deliver
Chlorsul furo

he seed row
field cultivator (3-inches deep)

were combine harvested.
Plot size

1987 and May 16, 1988, respectively, in
ing 17 gal/A with 8002
over the entire experi-

’Seward’ winter wheat was

n (0.25 oz/A) was applied
1987 for weed control in 1988.
thout tillage) on September 23, 1988. Forty pounds of 11-
at planting. Tilled blocks were tilled once with a
on May 17, followed on the same day by planting of
inches deep) in both tilled and no-till plots. Visual
uctions of winter wheat (fully tillered)
(3 to 3.5-leaf) was evaluated on June 7.
Plant height was measured and stand reductions were
was 16.5 by 25 feet and the experiment was a rando-

e spring wheat

mized complete block design with four replications and a split-plot arrangement of
treatments. Soil type was a loam with PH 6.2 and 1.8% organic matter.
Clomazone Spring wheat® Winter wheat
application Clomazone Stand Grain Plant Stand red. Grain Plant
timing rate Injury red. yield ht. Injury early late yield ht.
(b7 (%)---- (bu/A) (cm) -------- () EREs == (bu/A) (cm)
- 0 0 4 Sl 37 0 7 4 19.2 54
Fall 0,5 - - - - 3 37 26 15.2 59
0.75 19 14 5.8 39 6 55 52 10.4 61
1,0 27 21 6.3 39 5 68 56 122 61
1.25 36 22 6.8 40 9 62 49 12.9 6l
1385 56 53 4.7 41 8 78 1681026
2.0 62 46 4.8 40 - - - - -
Spring 0.5 9 12 6.4 38 - - - - -
0.75 19 14 6.5 39 - - - - -
1850 27 21 8.1 43 - - - - -
19825 42 29 6.9 39 - - - - -
155 5l 46 6.7 4] - - - - -
2.0 63 54 4.7 42 = - = = =
LSD (0.05) 18 27 NS NS 4 24 28 NS NS
GV % 38 27 40 11 59 34 36 S0

“Tillage effect was not si
bined across tillage.

Summary.
cation rate increased.

yields and probably contri

Wheat injury and stand reductions generall
Grain yield reductions
however, were not observed.

gnificant for both injury and grain yield; data are com-

y increased as clomazone appli-
attributable to clomazone residues,
Drought conditions were undoubtedly responsible for low
buted to the high degree of experimental error.
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Carryover injury to wheat by clomazone applied in soybeans, Casselton 1989. Fall
and spring treatments were applied October 28, 1987 and May 21, 1988, respectively,
using a bicycle wheel sprayer delivering 17 gal/A with 8002 nozzles and 40 psi. All
plots were double-pass incorporated (field cultivator, 3-inch tillage depth) immedi-
ately after herbicide application except for the minimum till preemergence treat-
ments which received one tillage pass before spraying and no tillage after spraying.
'McCall’ soybeans were planted in 22-inch rows on May 24. Soybeans were bulk-har-
vested early October, 1988. Treatment tillage was done in mid October, 1988 using a
moldboard plow (6-inch depth) for plowed plots and a chisel plow (25 to 40% residue
remaining) for minimum till plots. On May 8, 1989, the tilled blocks received a
single pass with a field cultivator/harrow (4 inch depth). ’Stoa’ wheat was planted
1.5 inches deep on May 8 at 90 1bs/A. The entire experimental area received bromox-
ynil + MCPA (0.25 + 0.25 1b/A) for weed control. Visual estimates of percent wheat
injury (yellowing and bleaching of foliage) were taken on May 31 when the crop was
3-leaf and beginning to tiller. Plots were combine harvested on August 8. Plot
size was 12.5 by 25 ft and the experiment was a randomized complete block design
with four replications and a split-plot arrangement of treatments. Soil type was a
Beardon silty clay with pH 8.0 and 5% organic matter.

Clomazone Wheat injury 1989° Wheat grain yield 1989°
applica- Clomazone Min. till Min. till
tion timing  rate Plow PPI Pre No-till Plow PPI Pre No-till
l/a)  ssseesesoos (Booeomeonaa | eocooomngass (bu/A)----------
- 0 0 0 0 0 46 43 39 50
Fall 1987 0.5 - 2 - - - 38 - -
0.75 - 6 - - - 41 -
1.0 - 4 - - - 51
19825 - 9 - - - 44 -
1.5 - 23 - - - 42 -
2.0 - 30 - - - 42 - -
Spring 1988 0.5 19 8 6 7 46 44 46 53
0.75 8l 25 18 13 36 51 46 47
1980 53 21 19 18 36 44 43 45
1.25 64 51 30 45 30 33 46 47
1.5 75 b5 36 27 27 29 46 40
2.0 81 67 44 60 24 24 39 32
LSp(E%) Raditllaga = ¢ = 2 = IS N BN e T Tl 11 - - - - - -

aTﬂ]age effect was significant for wheat injury but not for grain yield;
treatment effect was significant for both wheat injury and grain yield.

Summary. Wheat injury from carryover residues of clomazone increased as clomazone
rate increased. Grain yields were not affected by clomazone until rates of the her-
bicide were high enough to produce about 50% visually-estimated injury. Injury and
grain yield reductions were greater from spring than from fall clomazone applica-
tions. Moldboard plowing before wheat planting produced the greatest crop injury
and yield reductions.
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Postemergence treatments in fallow, Carrington 1989. Treatments were applied June 1
using a bicycle wheel sprayer delivering 8.5 gal/A with 8001 nozzle tips and 40 psi.
Conditions at time of application were: Air temp 75 F, relative humidity 40%, wind 5
to 7 mph, partly cloudy, good soil moisture and growing conditions, foxtail (about
60% green and 40% yellow foxtail) was 1 to 4-leaf (1.5 inches and less), and wild
buckwheat was cotyledon to 6-leaf (mostly 3 to 4-leaf, 1 to 2 inches tall).
Estimates of percentage control were taken June 8 and again on June 14. Plot size

was 10 by 25 ft and the experiment was a randomized complete block design having
four replications.

Evaluated June 8 Evaluated June 14
Wild Wild

Treatment® Rate Foxtail buckwheat Foxtail buckwheat
@b/R s e T (% control)------————___
Paraquat+X-77 0.375+0.5% 80 66 69 59
Paraquat+X-77 0.5+0.5% 86 73 75 66
Paraquat+X-77 0.75+0.5% 89 77 69 59
Paraquat+X-77 1+0.5% 91 83 74 77
Paraquat+2,4-D+X-77 0.5+0.25+0.5% 90 83 64 77
Paraquat+2,4-D+X-77 140.25+0.5% 87 88 75 85
Paraquat+Dicamba+X-77 0.5+0.125+0.5% 87 72 67 80
Paraquat+Dicamba+X-77 1+0.125+0.5% 84 91 73 96
Paraquat+Atrazine+X-77  0.5+0.25+0.5% 87 67 81 64
Paraquat+Atrazine+X-77 1+0.25+0.5% 93 90 80 88
Glyphosate&?2, 4-D+AS 0.1980.17+2.5 56 44 57 80
Glyphosate&?2, 4-D+AS 0.288%0.25+2.5 79 50 74 80
Glyphosate&2, 4-D+AS 0.38&0.34+2.5 86 56 74 75
Glyphosate&?2,4-D 0.2840.25 80 48 51 68
Control 0 0 0 0 0
GeVEs=d. 10 9 20 17
LSD 5% 12 9 NS 18

°AS = ammonium sulfate; Glyphosate&2,4-D = Landmaster IT herbicide containing

0.9 Tb/gal glyphosate plus 0.8 1b/gal 2,4-D; butoxyethyl ester of 2,4-D was
used; dry flowable formulation of atrazine was used; X-77 = nonionic surfac-
tant.

Summary.  None of the treatments provided complete control of foxtail or wild buck-
wheat. Control appeared to decrease from the first to the second evaluation. Para-
quat performed best when applied at the 1 1b/A rate. Dicamba and 2,4-D seemed to
increase control of wild buckwheat provided by paraquat treatments. Ammonium sul-

fate appeared to increase wild buckwheat control by glyphosate&2,4-D at the second
evaluation.
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Haloxyfop plus 2,4-D for chemical fallow, Fargo 1989. ’Valley’ oats, Siberian fox-
tail millet, and 'Wheaton’ wheat were seeded May 22, 1989. Treatmenis were applied
June 29 using a bicycle wheel sprayer delivering 8.5 gal/A at 40 psi with 8001
nozzle tips. Conditions at time of spraying were as follows: 79 F, sunny; 65% rela-
tive humidity; wind 8 to 12 mph (shield used); oats 3.5-leaf, 5 inches tall, 1 til-
Jer emerging; foxtail millet 3.5-leaf, 3.5 to 4 inches tall; wheat 4-leaf, 4.5
inches tall, 1 to 2 tillers. Estimates of percentage control were taken on July 15.
Plot size was 10 by 18 ft with one third of each plot planted to the three respec-
tive species. The experiment was a completely randomized block design having four
replications.

Foxtail
Treatmenta Rate? Oats millet Wheat
(oz/A) ----(% control)-----
Haloxyfop+POC 14+0.25G 99 87 98
Haloxyfop+POC 2+0.256G 100 95 99
Haloxyfop+POC 4+0.25G 100 98 100
Glyphosate+X-77 3+0.5% 99 98 99
Glyphosate+X-77 4+0.5% 99 98 99
Haloxyfop+2,4-D-bee+P0C 1+8+0.25G 98 70 96
Haloxyfop+2,4-D-bee+P0C 2+8+0.256G 100 91 100
Haloxyfop+2,4-D-beet+POC 448+0.25G 100 95 100
Haloxyfop+2,4-D-dma+POC 2+8+0.25G 100 89 99
Halx+Clopyralid+2,4-D-dma+POC 2+1.5+8+0.25G 99 88 98
Control 0 0 0 0
C.N. % 1 3 1
LSD 5% 1 4 1

4poC = petroleum oil adjuvant containing 17% emulsifier; 2,4-D-bee
= butoxyethyl ester of 2,4-D; 2,4-D-dma = dimethylamine salt of
2,4-D; 0.25G = 0.25 gal/A.

Summary. Addition of 2,4-D ester to haloxyfop caused substantial antagonism of fox-
tail millet control but only slight if any antagonism was observed on wheat and
oats. In comparison with 2,4-D ester, 2,4-D amine did not appear to further reduce
grass control by haloxyfop. Haloxyfop at 4 oz/A plus oil adjuvant appeared to be

required to give grass control equal to 3 oz/A of glyphosate plus X-77 surfactant.
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Post-harvest chemical fallow treatments, Leonard 1989. Treatments were applied Au-
gust 9 using an ATV-mounted sprayer delivering 8 gpa at 35 psi and 4.5 mph. Envi-
ronmental conditions at time of spraying (2:30 to 4 pm) were as follows: 89 F air
temperature, 20% relative humidity, sunny, very dry soil conditions. Wheat stubble
was 5 to 6 inches tall, Tight density. Wheat had been harvested 5 days earlier.
Foxtail (about 60% green and 40% yellow foxtai]i was 5 to 8 inches tall, about 30%
headed, moderately dense (about 80 plants per m ), and showing significant drought
stress. More than 1 inch of rain fell 4 days afterzspraying. Russian thistle was 4
to 7 inches tall, spaced at about 0.5 plant per m“.  Visual estimates of percent
control were taken on August 29. Plot size was 10 by 40 ft and the experiment was a
randomized complete block design having four replications.

Treatment® Rate Fxtl Ruth
(1b/A) S (R EEEE
Paraquat+X77 0.375+0.5% 82 100
Paraquat+X77 0.5+0.5% 86 100
Paraquat+X77 0.75+0.5% 94 100
Paraquat+X77 1+0.5% 99 100
Paraquat+2,4-D+X77 0.375+0.25+0.5% 85 100
Paraquat+2,4-D+X77 0.5+0.25+0.5% 84 100
Paraquat+2,4-D+X77 140.25+0.5% 99 100
Paraquat+Dicamba+X77 0.375+0.125+0.5% 83 100
Paraquat+Dicamba+X77 0.5+0.125+0.5% 90 100
Paraquat+Dicamba+X77 1+0.125+0.5% 100 100
Paraquat+Atrazine+X77 0.5+0.25+0.5% 93 100
Paraquat+Atrazine+X77 1+0.25+0.5% 98 100
Glyphosate&2,4-D+AS 0.288%0.25+1.5 71 9]
Glyphosate&2,4-D+AS 0.3840.35+1.5 77 96
Glyphosate&Dicamba+AS 0.28%0.13+1.5 79 87
Glyphosate&Dicamba+AS 0.38%0.17+1.5 89 90
C.V. % 8 3
LSD 5% 11 5

“Butoxyethyl ester of 2,4-D was used; Glyphosate&2,4-D =
Landmaster II herbicide containing 0.9 1b/gal glyphosate
and 0.8 1b/A 2,4-D; Glyphosate&dicamba = Fallowmaster
herbicide containing 1.1 1b/gal glyphosate and 0.5 1b/gal
dicamba; AS = ammonium sulfate; dry flowable formulation
of atrazine was used.

Summary.  Foxtail control increased as paraquat rate increased. Complete foxtail
control, however, required 1 1b/A of paraquat. Foxtail control by paraquat was not
affected by mixing with 2,4-D ester, dicamba, or atrazine. Al] paraquat treatments
provided complete control of Russian thistle. Glyphosate applied at 0.28 or 0.38
1b/A and in package mix combination with either 2,4-D or dicamba provided between 70
and 90% control of foxtail and 90 to 95% Russian thistle control.
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Post-harvest chemical fallow treatments, Page 1989. Treatments were applied August
23, 7 days after wheat harvest, using an ATV-mounted sprayer delivering 8 gal/A at
4.5 mph with 80015 nozzle tips and 30 psi. Wheat stubble was 7 inches tall. Condi-
tions at time of application (10 am to noon) were: 78 F air temp, 68% relative hu-
midity, clear skies, wind 5 to 10 mph, moist soil (good growing conditions), green
foxtail headed, 6 to 10 inches tall with about 20 to 40 plants/sq yd. Estimates of
percentage control were taken on September 7. Plot size was 20 by 40 ft and the ex-
periment was a randomized complete block design having four replications.

Green foxtail

Treatment Rate control
(1b/A) (%)
Paraquat+X-77 0.375+0.5% 89
Paraquat+X-77 0.5+0.5% 95
Paraquat+X-77 0.75+0.5% 95
Paraquat+X-77 1+0.5% 99
Paraquat+2,4-D+X-77 0.375+0.25+0.5% 89
Paraquat+2,4-D+X-77 0.5+0.25+0.5% 96
Paraquat+2,4-D+X-77 1+0.25+0.5% 99
Paraquat+Atrazine+X-77 0.5+0.25+0.5% 96
Paraquat+Atrazine+X-77 1+0.25+0.5% 98
Glyphosate+X-77+AS 0.188+0.5%+1.5 100
Glyphosate+X-77+AS 0.28+0.38%+1.5 100
Glyphosate+X-77+AS 0.375+0.25%+1.5 100
Glyphosate+X-77+AS 0.5+0.19%+1.5 99
Glyphosate&2,4-D+AS 0.288%0.25+1.5 100
Glyphosate&2,4-D+AS 0.38%0.34+1.5 100
Control 0 0
C.V. % 2
LSD 5% 3
9Y-77 = nonionic surfactant; atrazine dry flowable was

used; butoxyethyl ester of 2,4-D was used; AS = ammon-
jum sulfate; Glyphosate&2,4-D = Landmaster II herbi-
cide containing 0.9 1b/gal glyphosate plus 0.8 1b/gal
2,4-D.

Summary . Complete green foxtail control by paraquat was only achieved with the 1
1b/A rate, although 0.5 and 0.75 1b/A paraquat provided 95% control. The addition
of 0.25 1b/A of either 2,4-D ester or atrazine did not affect foxtail control with
paraquat. A1l glyphosate treatments gave 100% control of green foxtail.
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ZIP 99 for enhancement of glyphosate efficacy, Expt. 1, Farqo 1989. "Wheaton’ wheat
was seeded May 9, 1989. Treatments were applied June 6 using a bicycle wheel spray-
er delivering 8.5 gal/A at 40 psi with 8001 nozzle tips. Conditions at time of
spraying were as follows: 80 F; 35% relative humidity; wind 5 to 10 mph (shield
used); good growing conditions; wheat 3-leaf, 5 to 6 inches tall, 2 tillers; wild
mustard 2 to 5-leaf; kochia 1 to 3 inches tall. Plot size was 10 by 30 ft and the
experiment was a randomized complete block design with four replications.

Wild
Treatment Rate Wheat mustard Kochia
(o)) RS (7% cantrelJassccs
Glyphosate 0.28 99 100 98
Glyphosate 0.14 92 98 88
Glyphosate+R-11 0.28+0.5% 100 100 98
Glyphosate+R-11 0.14+0.5% 97 100 81
Glyphosate+R-11+AS 0.28+0.5%+1.45 100 100 99
Glyphosate+R-11+AS 0.14+0.5%+1.45 99 99 95
Glyphosate+ZIP99 0.28+0.5% 100 100 99
Glyphosate+ZIP99 0.14+0.5% 95 100 96
Glyphosate&?2,4-D 0.2880.25 99 100 100
Glyphosate&?2,4-D 0.14&0.125 95 100 96
Glyphosate&2,4-D+AS 0.2830.25+1.45 100 100 99
Glyphosate&?2,4-D+AS 0.14&0.125+1.45 95 100 94
Glyphosate&2,4-D+Z1P99 0.28%0.25+0.5% 100 100 100
Glyphosate&2,4-D+ZIP99 0.14&0.125+0.5% 93 100 94
Control 0 0 0 0
CN. % 1 1 3
LSD 5% 2 1 4

°R-11 = R-11 surfactant; AS = ammonium sulfate; ZIP99 = surfac-

tant of proprietary composition and containing ammonium sul-
fate; Glyphosate&2,4-D = Landmaster IT herbicide containing 0.9
1b/gal glyphosate plus 0.8 1b/gal 2,4-D.

Summary. R-11 increased control by glyphosate applied at the 1ow rates of 0.14 and
0.28 1b/A.  Ammonium sulfate further increased control of wheat and particularly
kochia when glyphosate was applied at the 0.14 1b/A rate. ZIP 99 may have been
slightly less effective than R-11 plus ammonium sulfate in increasing control of
wheat by the low rate of glyphosate and by the low rate of glyphosate&?2,4-D.
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71P 99 for enhancement of qlyphosate efficacy, Expt. 2. Farqo 1989. ’‘Valley’ oats,
Siberian foxtail millet, and "Wheaton’ wheat were seeded May 22, 1989. Treatments
were applied July 6 wusing a bicycle wheel sprayer delivering 8.5 gal/A at 40 psi
with 8001 nozzle tips. Conditions at time of spraying were as follows: 79 F, partly
cloudy; 45% relative humidity; wind 10 to 15 mph (shield used); oats 5-leaf, 7
inches tall, 2 tillers; foxtail millet 6-leaf, 7 inches tall, 2 tillers; wheat 5-
leaf, 6 inches tall, 2 tillers. Estimates of percentage control were taken on July
14. Plot size was 10 by 18 ft with one third of each plot planted to the three res-
pective species. The experiment was a completely randomized block design having
four replications.

Foxtail

Treatment? Rate Oats millet Wheat

BV S 1 ot (5 el ))so==2
Glyphosate 0.188 85 98 92
Glyphosate 0.094 53 85 54
Glyphosate+R-11 0.188+0.5% 98 100 99
Glyphosate+R-11 0.094+0.5% 79 92 81
Glyphosate+R-11+AS 0.188+0.5%+1.45 97 99 98
Glyphosate+R-11+AS 0.094+0.5%+1.45 86 95 90
Glyphosate+ZIP99 0.188+0.5% 92 99 96
Glyphosate+ZIP99 0.094+0.5% 77 93 82
Glyphosate&2,4-D 0.188&0.16 93 99 94
Glyphosate&2,4-D 0.09440.081 74 95 75
Glyphosate&2,4-D+AS 0.18880.16+1.45 94 99 95
Glyphosate&2,4-D+AS 0.09480.081+1.45 81 97 84
Glyphosate&2,4-D+Z1P99 0.188%0.16+0.5% 92 99 91
Glyphosate&2,4-D+ZI1P99 0.09480.081+0.5% 78 95 76
Control 0 0 0 0
cC.V. % 5 2 4

LSD 5% 6 3 5

dp_11 = R-11 surfactant; AS = ammonium sulfate; ZIP99 = surfac-
tant of proprietary composition and containing ammonium sul-
fate; Glyphosate&2,4-D = Landmaster II herbicide containing 0.9
1b/gal glyphosate plus 0.8 1b/gal 2,4-D.

Summary. The addition of R-11 surfactant to glyphosate increased control of oats,
foxtail millet, and wheat while the addition of both R-11 and ammonium sulfate gen-
erally provided a further increase in control. Similarly, ammonium sulfate tended
to increase control provided by glyphosate&2,4-D.  ZIP 99 appeared to be slightly
less effective in promoting control by glyphosate and glyphosate&2,4-D than was am-
monium sulfate.
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$ Evaluated
Evaluated June 5 July 13

Treatment Rate Wibw Prie Colg KOCZ Yeft Yeft KOCZ
(o) e e s T e (RControilE =T E s

BAS-514(F) 1 19 99 78 95 99 85 100
BAS-514(F) 15 24 99 83 98 99 94 100
BAS-514(F) 2 35 100 89 97 100 99 100
BAS-514(S) 1 19 99 85 90 96 85 100
BAS-514(S) 1.25 13 100 76 92 99 87 100
BAS-514(S) 1.5 7 99 82 93 96 85 100
BAS-514(S) 2 23 99 76 94 97 89 100
BAS-514+Atrazine(S) 1+0.5 100 95 99 100 98 78 100
BAS-514+Atrazine(S) 1.25+0.5 83 96 100 100 99 83 100
BAS-514+Atrazine(S) 1.5+0.5 99 96 100 100 99 89 100
BAS-514+Atra+Clom(S) 140.5+40.5 100 100 100 100 100 87 100

BAS-514+Atra+Clom(S) 1.2540.5+0.5 100 100 100 100 100 83 100
BAS-514+Atra+Clom(S) 1.5+0.5+0.5 100 100 100 100 100 89 100

Clomazone+Atrazine(S) 0.5+0.5 100 100 98 100 90 46 100
Control S 0 0 0 0 0 0 0 0
Colls % 21 4 11 5 3 12 0
LSD 5% 17 5 13 6 4 14 0

“Atrazine dry flowable formuTlation was used; BAS-090 adjuvant at 1 quart/A was
added to all spring treatments.

Summary.  Yellow foxtail control evaluated on June 5 was near 100% for all treat-
ments except clomazone plus atrazine. Foxtail control evaluated in July, however,
typically ranged between 85 and 90% for BAS-514 treatments. Complete foxtail con-
trol at the late evaluation required 2 1b/A of BAS-514 applied the previous fall.
A1l treatments provided nearly complete control of prickly lettuce. BAS-514 did not
control wild buckwheat but treatments involving clomazone plus atrazine gave com-
plete control. Kochia control at the July evaluation was 100% for all treatments.
A1l treatments involving atrazine gave complete kochia control at the June evalua-
tion while control by BAS-514 ranged between 70 and 90%. This inadequate kochia by
BAS-514 was attributed to the presence at application time of a few emerged plants
which were injured but not killed.




919

Longevity of soil-applied BAS-514 in fallow, Leonard 1989. Experiment was estab-
Tished in standing wheat stubble on a sandy loam soil with pH 8.2 and 2.3% organic
matter. Fall (F) treatments were applied October 26, 1988 using a bicycle wheel
sprayer delivering 17 gal/A with 8002 nozzles and 40 psi. Spring (S) treatments
were applied May 2, 1989. Estimates of percentage weed control were taken on May
25, June 22, and July 28 when weeds in the check strips between plots were 2 to 6
inches tall. Immediately following each evaluation, the entire experimental area
was treated with glyphosate plus 2,4-D (Landmaster II herbicide) to completely con-
trol all existing vegetation. Each evaluation thus represents weeds that emerged
after the previous evaluation. Plot size was 20 by 30 ft and the experiment was a
randomized complete block design having four replications.

Evaluated Eval. Eval.
May 25 June 22 July 28

Treatment® Rate Fxtl Colg Ruth  Fxtl Fxtl
MBS S 155 ek (Rconthol) e ks
BAS-514(F) 0.75 88 91 98 66 36
BAS-514(F) 1 90 92 98 70 49
BAS-514(F) 1.5 97 92 100 88 74
BAS-514(S) 0.5 70 78 84 99 86
BAS-514(S) 0.75 77 86 91 100 93
BAS-514(S) 1 78 80 82 100 94
BAS-514(S) 19825 86 90 92 100 98
BAS-514(S) 1.5 86 94 94 100 100
BAS-514+Atrazine(S) 0.75+0.5 77 99 86 100 99
BAS-514+Atrazine(S) 140.5 71 97 93 99 95
BAS-514+Atrazine(S) 1.25+0.5 78 97 91 100 96
BAS-514+Atra+Clom(S) 0.75+0.5+0.5 84 99 91 99 97
BAS-514+Atra+Clom(S) 140.5+0.5 90 99 97 100 100
BAS-514+Atra+Clom(S) 1.25+0.5+0.5 96 99 91 100 100
Clomazone+Atrazine(S) 0.540.5 94 99 97 79 73
Control 0 0 0 0 0 0
CoWo % 10 7 7 7 17
LSD 5% 12 10 9 9 20

dpry flowable formulation of atrazine was used; BAS-090 adjuvant at 1 qt/A
was applied with all treatments.

Summary . Fall applications of BAS-514 gave complete Russian thistle control but
spring applications were not as effective. Common lambsquarter control was not ade-
quate with BAS-514 alone while treatments involving atrazine or atrazine plus cloma-
zone gave essentially complete control. With both Russian thistle and common 1ambs -
quarters, incomplete control by spring-applied BAS-514 was attributed to the pres-
ence at application time of a few emerged plants which were injured but not killed.
At the early evaluation, foxtail (about 60% green and 40% yellow foxtail) control by
BAS-514 alone was better when fall-applied than when spring-applied. At the June
and July evaluations, foxtail control by fall-applied BAS-514 had declined substan-
tially while spring applications provided excellent control. BAS-514 at 1.25 1b/A
(spring-applied) was required to give essentially complete foxtail control. Foxtail
control evaluated in May was 94% for clomazone plus atrazine but declined to 73% by
the late July evaluation.
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Longevity of soil-applied BAS-514 in fallow, Minot 1989. Experiment was established
in standing triticale stubble (1560 1b/A surface residue) on a loam soil with pH 7.7
and 1.8% organic matter. Fall (F) treatments were applied October 18, 1988 using a
bicycle wheel sprayer delivering 17 gal/A with 8002 nozzles and 40 psi. Spring (S)
treatments were applied April 25, 1989. Estimates of percentage weed control were
taken on May 23, June 26, and July 26 when weeds in the check strips between plots
were 2 to 6 inches tall. Immediately following each evaluation, the entire experi-
mental area was treated with glyphosate plus 2,4-D (Landmaster II herbicide) to com-
pletely control all existing vegetation. Each evaluation thus represents weeds that
emerged after the previous evaluation., Plot size was 20 by 30 ft and the experiment
was a randomized complete block design having four replications.

Evaluated May 28

Wioa Eval

5 & 6/26 _ Evaluated July 26
Treatment Rate KOCZVowhColqTamuFipeRuth Ext] Fxt1RrpwKOCZColqRuth
(@ib7ZA) SR S e (5 conliol))sosstcaccias o

BAS-514 (F) 1 9% 0 96 0 0100 80 60 97 89 92 99
BAS-514(F) 1.5 99 19100 0 0 100 90 82 95 98 97 100
BAS-514(F) 2 9922 0 QRO (R0 003 79 97 98 100 100
BAS-514(S) 0.75 9 0 8 0 0100 100 96 98 100 100 100
BAS-514(S) 1 95 0 9 o0 0100 100 99 99 99 100 100
BAS-514(S) 1.25 9 2 O OO ORI O 90 100 99 100 100
BAS-514(S) 1.5 92 0 79 0 0100 100 100 100 100 100 100
BAS-514+Atrazine(S) 0.75+0.5 100 9 100 53 82 99 100 98 100 100 100 100
BAS-514+Atrazine(S) 1+0.5 100 0 100 44 78 100 100 98 100 100 100 100

BAS-514+Atrazine(S) 1.25+0.5 100 0 100 49 69 99 100 99 100 100 100 100
BAS514+Atra+Clom(S) 0.75+0.5+0.5 100 89 100 85 100 100 100 98 100 100 100 100
BAS514+Atra+Clom(S) 1+0.5+0.5 100 82 100 56 100 100 100 100 100 100 100 100
BAS514+Atra+Clom(S) 1.25+0.5+0.5 100 79 100 77 100 100 100 100 100 100 100 100
Clomazone+Atrazine(S) 0.5+0.5 100 68 99 73 100 100 85 85 100 100 100 100

Control 0 020 -0 0 0 0 0 0 0 0 0 o0
ColVs % 367 9 5120 1 4 il s 15 ) R |
LSD 5% 5 425,112 523, 1305 NS 6 02 i B3 NS

“Dry flowable formulation of atrazine was used; methylated seed oil adjuvant con-
taining 17% emulsifier (’Sun-1t’) was added to all spring treatments.

Summary.  Kochia control from BAS-514 was excellent but supplemental atrazine was
required for complete control at the May evaluation. Similar results were obtained
with common lambsquarters. With both kochia and common lambsquarters, incomplete
control provided by spring-applied BAS-514 was attributed to the presence at appli-
cation time of a few emerged plants which were injured but not killed. Russian
thistle was controlled by all treatments. Field pennycress was partially controlled
by atrazine but combinations of atrazine plus clomazone gave complete control. Com-
plete or nearly complete control of redroot pigweed was achieved by all treatments.
Spring-applied BAS-514 gave essentially complete control of foxtail (mostly green
with some yellow foxtail) through the July 26 evaluation while clomazone plus atra-
zine provided 85% control of these species.
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Longevity of soil-applied BAS-514 in fallow, Carrington 1989. Experiment was
established in standing wheat stubble that had been tilled once in the fall of 1988
with a Noble undercutter plow. Soil was a loam with pH 8.1 and 2.1% organic matter.
Fall (F) treatments were applied October 18, 1988 using a bicycle wheel sprayer
delivering 17 gal/A with 8002 nozzles and 40 psi. Spring (S) treatments were applied
May 2, 1989. Estimates of percentage weed control were taken on June 1, June 27, and
August 22 when weeds in the check strips between plots were 2 to 6 inches tall.
Immediately following each evaluation, the entire experimental area was treated with
glyphosate plus 2,4-D (Landmaster II herbicide) to completely control all existing
vegetation. Each evaluation thus represents weeds that emerged after the previous
evaluation. Plot size was 20 by 30 ft and the experiment was a randomized complete
block design having four replications.

Eval Evaluated

1 Evaluated June 1 6/27 August 22
Treatment Rate Fxtl Wimu KOCZ Ruth Colq Wibw Fxtl Fxtl Rrpw
QBB eNiEs E-rentl i eer S 7 (7% Ol Jeosqascogsesencans
BAS514(F) 1 100 23 97 100 98 28 99 86 52
BAS514(F) 1.5 100 38 100 100 100 29 100 9% 84
BASS514(F) 2 100 57 100 100 100 34 100 95 94
BAS514(S) 0.75 100 27 96 94 100 20 99 89 75
BAS514(S) 1 99 20 94 98 98 29 100 9% 70
BAS514(S) 19825 100 29 96 98 98 28 100 99 88
BAS514(S) 1.5 100 22 98 99 100 30 100 98 87
BAS514+Atrazine(S) 0.75+0.5 99 97 100 100 100 100 100 92 99
BAS514+Atrazine(S) 140.5 100 97 100 99 100 87 100 94 100
BAS514+Atrazine(S) 1.25+0.5 100 99 100 100 100 93 100 98 100

BAS514+Atra+Clom(S) 0.75+0.5+0.5 100 99 100 99 100 100 100 92 100
BAS514+Atra+Clom(S) 140.5+0.5 100 99 100 100 100 100 96 93 100
BAS514+Atra+Clom(S) 1.25+0.5+0.5 100 99 100 100 100 100 100 99 100

Clomazone+Atrazine(S) 0.5+0.5 95 99 100 100 100 100 87 7s e
C.N% 0 21 2 3 24 Wl5 g 72
LSD 5% argle) 3 NS NS 14 5 1815

“Dry flowable formulation of atrazine was used.

Summary. Fall applications of BAS-514 provided complete Russian thistle and kochia
control. Incomplete control of these species by spring-applied BAS-514 was attri-
buted to the presence at application time of a few emerged plants which were injured
but not killed. Mixtures involving atrazine gave complete control of kochia and
Russian thistle. BAS-514 gave poor control of wild mustard but the addition of at-
razine increased control to near 100%. A1l treatments gave complete or nearly com-
plete common lambsquarter control. Complete wild buckwheat control was achieved on-
1y with mixtures involving clomazone. Redroot pigweed emerging after the July 27
evaluation was controlled up to about 90% by BAS-514 while treatments involving at-
razine gave 100% control. BAS-514 at all rates gave complete control of foxtail
(mostly green with some yellow foxtail) at the June and July evaluations but 1.25
1b/A of BAS-514 was required for complete foxtail control at the August evaluation.
Foxtail control by clomazone plus atrazine was 95% in early June and declined in
later evaluations.
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Longevity of soil-applied BAS-514 in fallow, Devil’s Lake 1989. Experiment was es-
tablished in standing barley stubble on a clay Toam soil with pH 7.6 and 4.0% organ-ic
matter. Fall (F) treatments were applied October 26, 1988 using a bicycle wheel
sprayer delivering 17 gal/A with 8002 nozzles and 35§ psi. Spring (S) treatments were
applied April 21, 1989. Estimates of percentage weed control were taken on June 14
when weeds in the check strips between plots were 6 to 12 inches tal]. Plot size was

20 by 30 ft and the experiment was a randomized complete block design hav-ing four
replications.

Weed control

Treatment® Rate Grft KOCZ Wibw Wioa Prpw
({lib720 R T S (%)------------
BAS-514(F) 1 95 51 13 6 0
BAS-514(F) 185 100 81 13 13 15
BAS-514(F) 2 99 90 14 16 21
BAS-514(S) 0.75 88 73 33 20 24
BAS-514(S) 1 94 35 29 5 20
BAS-514(S) I§S25 99 65 13 I3 23
BAS-514(S) 1’85 95 74 8 0 23
BAS-514+Atrazine(S) 0.75+0.5 90 91 55 28 48
BAS-514+Atrazine(S) 1+0.5 98 93 56 20 51
BAS-514+Atrazine(S) 1.25+40.5 94 89 28 0 44
BAS-514+Atra+Clom(S) 0.7540.5+0.5 99 99 93 35 78
BAS-514+Atra+Clom(S) 140.5+0.5 99 100 94 30 84
BAS-514+Atra+Clom(S) 1.25+40.5+0.5 100 100 97 66 80
Clomazone+Atrazine(S) 0.5+0.5 69 SOREN00 45 81
Control 0 0 0 0 0 0
CaVi % 5 24 63 129 89
LSD 5% 7 29 41 NS 54

“Dry flowable formulation of atrazine was used.

Summary. None of the treatments provided acceptable control of wild oats or pros-
trate pigweed. Greater than 95% wild buckwheat control was achieved only by treat-
ments with atrazine plus clomazone. BAS-514 did not provide kochia control adequate
for a fallow situation. Kochia control greater than 95% was observed only with
treatments involving clomazone. Green foxtail control exceeding 95% was provided by
BAS-514 at 1 1b/A when applied alone or with atrazine; BAS-514 at 0.75 1b/A, howev-
er, gave nearly complete green foxtail control when mixed with clomazone plus atra-
zine. Clomazone plus atrazine gave only 70% control of green foxtail.
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Fall and early spring BAS-514 in fallow, Williston 1989. Fall (F) and spring (S)
treatments were applied October 19, 1988 and April 24, 1989, respectively, using a
bicycle wheel sprayer delivering 17 gal/A at 40 psi with 8002 nozzles. Treatments
were applied in standing wheat stubble on a loam soil with pH 6.3 and 1.1% organic
matter. Estimates of percentage weed control were taken on June 7. The entire ex-
perimental area was mowed on June 9 to destroy a heavy infestation of tansy mustard.
Percentage weed control was again evaluated on July 13. Plot size was 11 by 25 ft
and the experiment was a randomized complete block design with four replications.

Eval. June 7 Evaluated July 13

Treatment Rate Ruth KOCZ Tamu Ruth KOCZ Ftba Tamu Grft

7N e enn s e s s (% Gyl j)locscroorossnas
BAS-514(F) 1 99 98 17 G @l By 28 Y
BAS-514(F) 19825 100 100 24 g8 95 78 69 91
BAS-514(F) 155 99 100 38 g8 = (9o SRV REE2E 195
BAS-514+Atrazine(F) 0.75+0.625 100 100 58 65 73 56 62 40
BAS-514+Atrazine(F) 1+0.625 100 100 91 95 98 55 92 85
BAS-514+Atrazine(F) 1.25+0.625 100 100 95 98 99 65 98 93
BAS-514+Atrazine(F) 1.5+0.625 100 100 93 Qe L8 @7 1 95 9B

BAS-514+Clomazone+Atra(F) 0.75+0.75+0.625 100 100 100 on 9y 621 99 &Y
BAS-514+Clomazone+Atra(F)  1+0.75+0.625 100 100 100 99 100 54 100 87
BAS-514+Clomazone+Atra(F) 1.25+0.75+40.625 100 100 100 99 100 81 100 95
BAS-514+Clomazone+Atra(F) 1.5+0.75+0.625 100 100 100 99 100 88 99 94

BAS-514(S) 0.75 47 50 4 i L0 28 |20 0 BB
BAS-514(S) 1 45 51 4 G B9 gl S8
BAS-514(S) 15525 48 52 4 S BE | 208D
BAS-514+Atrazine(S) 0.75+0.5 69 97 18 G 88 RS HRENAR NG
BAS-514+Atrazine(S) 1+0.5 45 87 44 40RNS6T NI OR SR ENS
BAS-514+Atrazine(S) 1.2540.5 64 94 28 63| 186  41EE 658 95
BAS-514+Clomazone+Atra(S) 0.75+0.5+0.5 89 100 46 7151 197 Ui, sss S
BAS-514+Clomazone+Atra(sS) 1+0.5+0.5 92 100 42 884 198 g5 iENEAs = 90
BAS-514+Clomazone+Atra(s) 1.25+0.5+0.5 90 100 53 73 96\ " W/ & 1538898
Clomazone+Atrazine(S) 0.540.5 94 100 53 82 99 76 48 65
Control 0 0 0 0 0 0 0 0 0
C.V. % 14 8 34 290822 B4 EESeGT 20
LSD 5% 17 S 0L 25 320 2.6 BR8] RGN0

“Dry flowable formulation of atrazine was used; a methylated seed oil adjuvant con-
taining 17% emulsifier (’Sun-It’) was added to all treatments at 1 quart/A.

Summary. Fall applications of BAS-514 gave excellent control of kochia and Russian
thistle but spring applications provided poor control. The addition of atrazine to
BAS-514 improved control of kochia and tansy mustard. Further addition of clomazone
to BAS-514 plus atrazine improved control of kochia and Russian thistle. Green fox-
tail control was only achieved with higher rates of BAS-514 with or without atrazine
or atrazine plus clomazone.
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Herbicide-insecticide tank mixes in wheat, Farqo 1989. "Wheaton’ wheat was seeded
on April 28, 1989 at 90 Ibs per acre. Treatments were applied June 9 using a bi-
cycle wheel sprayer delivering 8.5 gallons per acre at 40 psi. Conditions at time
of spraying were as follows: sunny skies, 68 F, 35% relative humidity, 8 to 9-inch-
tall wheat with 4 Teaves on the main stem and 2 to 3 tillers. Wheat injury was es-
timated on June 19 and included stunting, and some leaf burn. Chlorpyrifos + 2,4-D
plots also showed chlorosis (“yellowing”). The entire experiment was sprayed on
June 23 (wheat in early boot) with thiameturon at 0.38 0z ai per acre plus AG98 sur-
factant at 0.25% for kochia control. Plots were machine-harvested on August 1.

Plot size was 10 by 25 ft and the experiment was a randomized complete block design
with four replications.

Wheat Grain
Treatment® Rate injury yield
(0z/A) (%) (Bu/A)
Clopyralid&2,4-D 1.588 4 3]
C]opyra]id&2,4-D+Ch1orpyrifos 1.5&8+8 52 34
Clopyralid+Chlorpyrifos 1.5+8 2 3
2,4-D-dma+Chlorpyrifos 8+8 18 41
Chlorpyrifos 8 1 33
Disulfoton 12 0 36
Dimethoate 6 0 33
AC 222,293 7.5 7 31
AC 222,293+Chlorpyrifos 7.5+8 6 38
Control 0 1 37
N9 41 115
LSD 5% 3

NS
dC]opyra]id&2,4—D = package mix containing 0.4 Tbs/gal clo-
pyralid plus 2.1 1bs/gal 2,4-D (called ‘Curtail’); Chlor-
pyrifos = ’Lorsban 4E’.

Summary. None of the insecticides alone caused wheat injury. Stunting and yellow-
ing of wheat was observed when 2,4-D and chlorpyrifos were applied together. AC

222,293 caused a Tow level of wheat injury with or without a tank-mix with chlorpyr-
ifos. None of the treatments significantly reduced grain yield.
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ICIA5676 for weed control in no-till corn, Farqo 1989. Early preplant (EPP) treat-
ments were applied May 2, 1989 using a bicycle wheel sprayer delivering 17 gal/A
with 8002 nozzles and 40 psi. Previous year’s crop residue was very light with much
bare soil exposed. ’Interstate 201’ corn was seeded on May 15 at 2 inches deep and
about 22,000 seeds per acre using a Hiniker no-till planter on 30-inch rows. Pre-
emergence (Pre) treatments were applied May 17 prior to significant rainfall occur-
ring later that day. Glyphosateddicamba (Fallowmaster herbicide), supplying 0.5
1b/A of glyphosate and 0.2 1b/A dicamba, was applied over the entire experiment on
May 16 for control of emerged vegetation. Estimates of percentage corn injury were
taken on May 29 when corn was 2 to 3-leaf. On June 20 when the corn was about 12
inches tall, the number of plants in the two center rows (representing the treated
area) was counted. Soil type was a silty clay with pH 7.8 and 4% organic matter.
Plot size was 10 by 26 ft and the experiment was a randomized complete block design
having four replications.

a 3 Corn Corn
Treatment Rate injury  population
(1b/A) (%) (P1ts/A)
ICIA5676(EPP) 1.75 0 22,100
ICIA5676(EPP) 2 0 21,500
ICIA5676(EPP) 2.5 0 22,500
ICIAS676+ATS(EPP) 1.75+4G 0 22,100
Alachlor(EPP) 2 0 21,900
Metolachlor(EPP) 2 0 22,300
ICIA5676(Pre) 1.75 0 22,200
ICIAS676(Pre) 2 0 22,500
ICIA5676(Pre) 285 0 21,800
ICIA5676+ATS(Pre) 1.75+4G 0 20,600
Alachlor(Pre) 2 0 20,900
Metolachlor(Pre) 2 0 21,400
Control 0 0 20,600
C.V. % 0 8
LSD 5% NS NS

9ATS = ammonium thiosulfate; G = gal/A.

Summary. None of the treatments caused observable corn injury or reductions in
corn plant population.
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Effect of corn growth stage on injury by DPX-M6316-insecticide tank mixes, Farqo.
"Interstate 201’ corn was seeded in 30-inch rows on May 15 in a silty clay soil with
5% organic matter. Ammonium nitrate was applied on June 10 at 100 1b N/A. Metola-
chlor at 2 1b/A was applied on May 16 over the entire experimental area for foxtail
control. Other weeds were controlled by hand-weeding. Two-leaf corn was sprayed
June 1 with 70 F and 52% relative humidity (RH). Four-Tleaf, 7-leaf, and 10-leaf
corn was sprayed June 9 with 58 F and 62% RH, June 19 with 84 F and 42% RH, and June
26 with 74 F and 41% RH, respectively. All treatments were applied using a bicycle
wheel sprayer delivering 8.5 gal/A at 40 psi. Visual estimates of percentage corn
injury were taken 12 days after each application (first evaluation) which corres-
ponded to June 13, June 21, July 1, and July 8 for 2-leaf, 4-leaf, 7-leaf, and 10-
leaf stages, respectively. A second evaluation of corn injury was taken on July 28.
The three center rows of plots from selected treatments were hand-harvested at mat-
urity and grain yields were adjusted to 15.5% moisture. Plot size was 10 by 27 ft
and the experiment was designed as a randomized complete block with four replica-
tions.

Summary. DPX-M6316 did not injure corn when applied at the 2, 4, or 7-leaf stages,
but caused substantial injury when applied to 10-leaf corn. Chlorpyrifos or car-
baryl insecticides did not injure corn when applied alone. Chlorpyrifos applied in
tank-mix combination with DPX-M6316 caused considerable corn injury at all growth
stages. Corn yield reductions due to drought probably masked treatment effects on
yield. Corn injured by application at the 7 and 10-leaf growth stages did not re-
cover fully and late-season visual observations of these treatments indicated that
yield reductions would be expected.

See next page for data
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Corn _injury

First Second Grain

Treatment® Rate evaluation evaluation yield
(CZ/A) 21 LSk e e it (bu/A)

DPX-M6316(2-1eaf) 0.0625 0 0 -
DPX-M6316(2-1eaf) 0.125 0 0 -
DPX-M6316(2-1eaf) 0.25 0 0 -
DPX-M6316+Chlorpyrifos(2-leaf) 0.0625+8 28 I -
DPX-M6316+Chlorpyrifos(2-leaf) 0.125+8 42 5 -
DPX-M6316+Chlorpyrifos(2-leaf) 0.25+8 44 12 -
DPX-M6316+Carbaryl(2-1eaf) 0.0625+8 0 2 -
DPX-M6316+Carbaryl(2-1eaf) 0.125+8 1 0 -
DPX-M6316+Carbaryl (2-Teaf) 0.25+8 2 2 -
Chlorpyrifos(2-leaf) 8 0 0 -
Carbaryl(2-1eaf) 8 0 0 -
DPX-M6316(4-1eaf) 0.0625 0 0 -
DPX-M6316(4-1eaf) 0.125 0 0 -
DPX-M6316(4-1eaf) 0.25 0 0 -
DPX-M6316+Chlorpyrifos(4-1leaf) 0.0625+8 16 3 52.8
DPX-M6316+Chlorpyrifos(4-leaf) 0.125+8 35 4 -
DPX-M6316+Chlorpyrifos(4-leaf) 0.25+8 62 12 41.3
DPX-M6316+Carbaryl(4-1eaf) 0.0625+8 0 0 -
DPX-M6316+Carbaryl(4-1eaf) 0.125+8 0 0 -
DPX-M6316+Carbaryl(4-1eaf) 0.25+8 0 0 -
Chlorpyrifos(4-leaf) 8 0 0 -
Carbaryl(4-1eaf) 8 0 0 -
DPX-M6316(7-1eaf) 0.0625 0 0 -
DPX-M6316(7-1eaf) 0.125 0 0 -
DPX-M6316(7-1eaf) 0.25 0 0 -
DPX-M6316+Chlorpyrifos(7-leaf) 0.0625+8 11 3 32.8
DPX-M6316+Chlorpyrifos(7-leaf) 0.12548 64 25 41.2
DPX-M6316+Chlorpyrifos(7-leaf) 0.25+8 64 20
DPX-M6316+Carbaryl(7-1eaf) 0.0625+8 0 0 -
DPX-M6316+Carbaryl (7-1eaf) 0.125+48 0 0 -
DPX-M6316+Carbaryl (7-1eaf) 0.25+8 0 0 -
Chlorpyrifos(7-leaf) 8 0 0 -
Carbaryl(7-1eaf) 8 0 0 -
DPX-M6316(10-1eaf) 0.0625 4 1 -
DPX-M6316(10-1eaf) 0.125 22 6 -
DPX-M6316(10-1eaf) 0.25 63 41 -
DPX-M6316+Chlorpyrifos(10-leaf) 0.0625+8 71 517 -
DPX-M6316+Chlorpyrifos(10-leaf)  0.125+8 74 44 -
DPX-M6316+Chlorpyrifos(10-leaf) 0.25+8 76 92 -
DPX-M6316+Carbaryl (10-Teaf) 0.0625+8 8 5 -
DPX-M6316+Carbaryl (10-1eaf) 0.125+8 28 18 -
DPX-M6316+Carbaryl(10-1eaf) 0.25+8 63 38 -
Chlorpyrifos(10-Tleaf) 8 0 0 -
Carbaryl(10-leaf) 8 0 0 -
Control 0 0 0 43.3
C.V. % 24 70 30
LSD 5% 6 8 NS
47117 treatments were applied with 0.125% X-77 surfactant plus 1 gal/A 28%

urea ammonium nitrate solution.
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Burndown treatments for no-till soybeans, Fargo 1989. Treatments were applied 8:30
am on June 3 when the sky was sunny, air temp was 65 F, wind was calm, relative
humidity was 40%, soil was moist beneath the surface, wild buckwheat was 3 to 4
inches tall, wild oats were 3 to 4-leaf, and prickly lettuce ranged to 12 inches

tall. Treatments were applied using a bicycle wheel sprayer delivering 17 gal/A
(high carrier volume used because of dense weed canopy) using 8002 nozzle tips at 40
psi. Following herbicide treatment, "McCall’ soybeans were seeded 1.5 inches deep

in 30-inch rows using a Hiniker no-till planter. Visual estimates of crop injury
and weed control were taken June 23. The experiment was a randomized complete block
design having four replications.

Soybean Weed control

Treatment? Rate? injury Wibw KOCZ Prle Wioa Colg

b/ S R R e e (%)-------aeee-
Sethoxydim+2,4-D+Dash 0.1+0.5+0.25G 0 61 89 85 93 g7
Seth+Acif+2,4-D+Dash 0.1+0.188+0.5+0.25G 0 BRI 00NNG oSN 00
Acifluorfen+2,4-D+Dash 0.188+0.5+0.25G 0 2R (007 g g
BAS562-16H+2,4-D+Dash 0.1+0.5+0.256 0 IS 988 88 g5 g8
BAS562-16H+Acif+2,4-D+Dash 0.1+0.188+0.5+0.25G 0 099 IleE 94 o
Glyphosate+AS+X-77 0.25+2.5+0.25% 0 7o G0 Oy 0D O
Glyphosate+AS+X-77 0.375+2.5+0.25% 0 77 98 98 100 100
Glyphosate&?2, 4-D+AS 0.2580.22+2.5 0 85 100 92 100 100
Paraquat+X-77 0.375+0.5% 0 HOE g/ S ol g
Paraquat+X-77 0.540.5% 0 ZOEE B9 7RG 3R 0 - g
Control 0 0 0 0 0 0 0
C.V. % 0 16 3 SR | 6
LSD 5% NS 16 5 7213 8

“Dash = BASF adjuvant of proprietary composition; butoxyethyl ester of 2,4-D was
used; AS = ammonium sulfate; Glyphosate&2,4-D = Landmaster II herbicide; X-77 =
nonionic surfactant from Valent.

Summary. None of the treatments injured soybeans. Best wild buckwheat control was
only about 93% and was achieved with mixtures involving 2,4-D, Dash, and 0.188 1b/A
acifluorfen. Nearly all treatments gave complete control of kochia. Wild oats were
completely controlled by treatments involving glyphosate. Wild oat control from 93
to 96% provided by BAS562-16H and sethoxydim was probably commercially acceptable
since the surviving plants were greatly injured and would Tikely not compete with
the establishing soybean crop. Complete or nearly complete common lambsquarters
control was provided by all treatments except paraquat.
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Early preplant imazethapyr and cyanazine in no-till soybeans, Minot 1989. Early
preplant (EPP) treatments were applied April 25 onto standing triticale stubble
using a bicycle wheel sprayer delivering 17 gal/A at 40 psi with 8002 nozzle tips.
A low density of 0.25-inch-tall kochia was present. The entire experimental area
was treated with glyphosate at 1.5 1b/A on May 22 to control existing vegetation.
Estimates of percentage weed control were taken on May 23 prior to planting.
'McCall’ soybeans were seeded 1.5 inches deep in 30-inch rows using a Buffalo Till
planter and a seeding rate of 175,000 seeds per acre. Preemergence (Pre) treatments
were applied on May 23 immediately after planting. Estimates of percentage foxtail
(about 70% green and 30% yellow foxtail) control were taken on June 26 and the en-
tire experimental area was sprayed on June 30 with sethoxydim at 0.2 1b/A plus 1
qt/A oil adjuvant for control of wild oats and foxtail. Broadleaf weed control was
estimated on July 14. Plots were machine harvested on October 4 and grain yields
were adjusted to 12% moisture. Plot size was 10 by 26 ft and the experiment was a
randomized complete block design with four replications.

Eval Evaluated 7/14

5 A Eval 5/23 6/26 Sobe P1t Grain
Treatment Rate KOCZ Cola Fxtl KOCZ Colg Ruth inj ht yield
R B ey = e e 1 (B)eseeo=cnons --- (cm) (bu/A)

Imazethapyr(EPP) 0.047 99 99 94 93 99 99 © 52 18,6
Imazethapyr(EPP) 0.063 100 100 98 99 100 99 9 85 lG.6
Imazethapyr(EPP) 0.078 100 100 96 99 100 99 0"« H2 8 154
Imazethapyr+ATS(EPP) 0.047+4G 100 100 97 96 100 95 D 98 6.2
Imazethapyr+Pend(EPP)  0.047+1 99 100 98 94 100 97 9 58 1Bl
Imazethapyr+Pend(EPP) 0.047+1.5 100 100 99 99 100 99 ORISR {5753
Cyanazine+Pend(EPP) 1.25+1.25 100 100 85 97 70 18 0 46 9.9
Cyanazine+Pend(EPP) 1.5+¢1.5 99 100 90 99 79 15 0 55 14.0
Cyanazine+Pend(EPP) 242 100 100 96 96 89 86 B B IB.6
Cyan+Pend+ATS (EPP) 1.25+41.25+4G 99 100 87 93 62 10 0 42 7.9
Cyan+Oryzalin(EPP) 1.5+41.25 98 99 84 94 56 38 O 7S5
Imazethapyr(Pre) 0.047 - - 89 75 100 84 OFE5 I ME 11589
Imazethapyr(Pre) 0.063 - - 94 53 97 97 0 57 14.4
Imazethapyr(Pre) 0.078 - - 93 84 99 80 § 58 5.
Imazethapyr+Pend(Pre)  0.047+1 - - 95 76 99 96 ORSE IS ORI
Imazethapyr+Pend(Pre) 0.047+1.5 - - 97 69 100 98 O 56 1554
Control 0 - - 0 0 0 0 R 2 2.7
C.V. % 2 1 4 19 S L0R25 0 A 2818
LSD 5% NS NS 5 20500 N7 6 N SERR N0 5.9

9Cyanazine dry flowable formulation was used; ATS = ammonium thiosulfate; early pre-
plant treatment were mixed with R-11 surfactant at 0.5% because of a few kochia
emerged at time of spraying.

Summary. A1l early preplant treatments gave complete control of kochia and common
Tambsquarters when evaluated at planting time. Foxtail control estimates on June 26
indicated that EPP applications of imazethapyr gave better control than did preemer-
gence applications. At the July 15 evaluation, EPP imazethapyr gave superior kochia
and Russian thistle control compared to Pre applications, while common lambsquarter
control was 100% for EPP and Pre treatments. EPP cyanazine treatments gave nearly
complete kochia control at the July evaluation, although control of common 1lambs-
quarters was less effective and Russian thistle control was poor. None of the
treatments injured soybeans. Where low rates of cyanazine plus pendimethalin were
used, grain yields were reduced because of poor Russian thistle control.
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Total postemergence weed control in soybeans, Farqo 1989. ‘McCall’ soybeans were
planted June 3 in 30-inch rows. Early postemergence (P1) treatments were applied at
3:00 pm June 29 when air temp was 88 F, relative humidity was 65%, wind 6 to 10 mph,
sky was sunny, soybeans were 1 to 2-trifoliolate (4 to 5 inches tall), redroot pig-
weed was 4 to 6-leaf (1.5 to 3 inches tall), common lambsquarters was 4 to 10-leaf
(1 to 3 inches tall), and yellow foxtail was § to 6-leaf (5 to 7 inches tall) with 2
tillers. Soil conditions were dry. Treatments without a split application were
sprayed on June 3. Split application treatments received a second application (P2)
on July 5 when air temp was 98 F, relative humidity 36%, wind 5 to 10 mph, sky was
sunny, soybeans were 3 to 4 trifoliolate (5 to 7 inches tall), redroot pigweed was 8
to 10-lTeaf (5 to 8 inches tall), common lambsquarters was 8 to 12-leaf (4 to 7
inches tall), and yellow foxtail was fully tillered and 5 to 6 inches tall. Esti-
mates of percentage crop injury and weed control were taken on July 25. Weed densi-
ties at time of evaluation were 6/sq yd for pigweed, 10/sq yd for lambsquarters, and
50/sq yd for foxtail. Plot size was 10 by 27 ft and the experiment was a randomized
complete design with four replications.

Soybean _Weed control

Treatment? Rate® injury Yeft Rrpw Colg
(Ib/A) — —eeee (elmmetosinns
Bentazon+Acifluorfen+POC(P1)/ 0.5+0.25+0.256G/
Bentazon+Sethoxydim+Dash+28%UAN(P2) 0.5+0.15+0.25G+1G 12 82 96 84
Bentazon+Acifluorfen+POC(P1)/ 0.375+0.188+0.256G/
Bentazon+Sethoxydim+Dash+28%UAN(P2) 0.375+0.15+0.25G+1G 11 92 96 67
Bentazon+Acifluorfen+POC(P1)/ 0.5+0.25+0.25G/
Bentazon+BAS562-16H+Dash(P2) 0.5+0.15+0.25G 2 GORERONT9
Bentazon+Acifluorfen+POC(P1)/ 0.375+0.188+0.25G/
Bentazon+BAS562-16H+Dash (P2) 0.375+0.15+0.256G 3 92 96 77
Bentazon+Acifluorfen+P0OC(P1)/ 1+0.25+0.25G/
Sethoxydim+Dash+28%UAN(P2) 0.15+0.25G+16G 9 98 94 89
Bentazon+Acif1uorfen+28%UAN(Pl)/ 140.25+1G/
Sethoxydim+Dash+28%UAN(P2) 0.15+0.25G+1G 14 9% 97 86
Bentazon&Acifluorfen+POC(P1)/ 0.758&0.17+0.256G/
Sethoxydim+Dash+28%UAN(P2) 0.15+40.25G+1G 12 98 90 78
Bentazon&Acifluorfen+POC(P1)/ 0.7580.17+0.25G/
Bentazon+Sethoxydim+Dash+28%UAN(P2) 0.25+0.15+0.25G+1G 12 IS I GRS ()
Bentazon+Acifluorfen+Sethoxydim+Dash 0.75+0.188+0.15+0.25G 1 89 9777
Bentazon+Acif1uorfen+Sethoxydim+Dash 0.5+.125+0.15+0.256G 1 69 92 75
Imazethapyr+X-77 0.05+0.25% 1 94 97 56
DPX-M6316+X-77+28%UAN 0.00391+0.125%+1G 0 10 95 88
Control 0 0 0 0 0
C.V. % 31 14 3 17
LSD 5% 3 17 4 NS

“POC = petroleum oil adjuvant containing 17% emulsifier; 28%UAN = 28% urea ammon-
ium nitrate liquid fertilizer; Dash = BASF adjuvant of proprietary composition;
Bentazon&Acifluorfen = ‘Galaxy’ package mix of bentazon plus acifluorfen; G =
gal/A.

Summary. Greatest soybean injury was associated with treatments involving 28% urea
ammonium nitrate used as an adjuvant. Yellow foxtail control of 96% or better was

only achieved when broadleaf herbicides were applied prior to sethoxydim treatment.
Excellent redroot pigweed was obtained with most treatments.



-24-

Herbicide-insecticide tank-mixes in soybeans, Fargo. 'McCall’ soybeans were planted
June 3 in 30-inch rows in a silty clay soil with 5% organic matter. Metolachlor was
applied preemergence over the entire experimental area on June 5 for foxtail con-
trol. Supplemental hand-weeding maintained these plots weed-free for the duration
of the experiment. Treatments were applied July 14 using a bicycle wheel sprayer
delivering 8.5 gal/A with 8001 nozzle tips and 40 psi, when soybeans had 4.5 trifol-
iolate leaves and were 10 inches tall. Environmental conditions at time of spraying
were: 82 F, 40% relative humidity, sunny skies, dry soil. Visual estimates of per-
centage crop injury were taken on July 27. Plots were machine harvested at maturity
by taking the 3 center rows. Plot size was 10 by 27 ft and the experiment was de-
signed as a randomized complete block with four replications.

Soybean  Grain

Treatment Rate injury yield
(oz/R) (%) (Bu/A)
Imazethapyr+X-77 1+0.25% 1 2)[¥2
Imazethapyr+Chlorpyrifos+X-77 1+8+0.25% 3 26.0
Imazethapyr+Malathion+X-77 1+8+0.25% 5 3(0%9
Imazethapyr+Methomyl+X-77 1+8+0.25% 2 05
Imazethapyr+Carbaryl+X-77 1+8+0.25% 2 2 1
Imazethapyr+Mefluidide+X-77 1+4+0.25% 31 21.8
DPX-M6316+X-77 0.125+0.25% 10 30.0
DPX-M6316+Malathion+X-77 0.125+8+0.25% 40 29.0
DPX-M6316+Mefluidide+X-77 0.125+4+0.25% 22 28.8
C.V. % 28 9.5
LSD 5% SR 4.0
“Chlorpyrifos = Lorsban 4E insecticide; Malathion = Cythion
insecticide; Methomyl = Lannate insecticide; Carbaryl =

Sevin 4F insecticide; Mefluidide = Embark growth regulator.

Summary . Injury by imazethapyr alone or mixed with the insecticides chlorpyrifos,
malathion, methomyl, or carbaryl was expressed only as a slight stunting. Injury by
DPX-M6316 alone or mixed with malathion involved stunting, smaller leaves, mild
chlorosis (lighter green color of plants), and some severe chlorosis/necrosis of the
youngest Tleaves at time of spraying. Mefluidide treatments caused stunting of the
plant as well as crinkling and cupping of the uppermost Jeaves. Mefluidide plus
DPX-M6316 caused twice as much injury as DPX-M6316 alone. Mefluidide, however, did
not seem to be contributing to phytotoxicity by DPX-M6316 since the increase in in-
jury involved symptoms typical of mefluidide and not of DPX-M6316.

Although insecticides tank-mixed with imazethapyr caused very low observable soy-
bean injury, Yyield reductions apparently occurred when chlorpyrifos + imazethapyr
was applied. A substantial yield reduction was observed when imazethapyr was tank-
mixed with mefluidide. Malathion + DPX-M6316 caused greater injury than did DPX-
M6316 alone, but grain yield was not reduced by the tank mix.
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Effect of soybean growth stage on injury by DPX-M6316-insecticide tank mixes, Farqo.
‘McCall’ soybeans were seeded June 3 in 30-inch rows in a silty clay soil having 5%
organic matter. Metolachlor at 2 1b/A was applied June 5 and sethoxydim at 0.15
1b/A was applied June 19 over the entire experimental area for foxtail control.
Other weeds were controlled by hand-weeding. Unifoliolate (Unifol) soybeans were
sprayed June 22 with 78 F and 32% relative humidity (RH). First, second, and third
trifoliolate soybeans were sprayed June 29 with 79 F and 47% RH, July 1 with 86 F
and 44% RH, and July 7 with 70 F and 59% RH, respectively. All treatments were ap-
plied using a bicycle wheel sprayer delivering 8.5 gal/A at 40 psi. Visual esti-
mates of percentage soybean injury were taken 12 days after each application which
corresponded to July 4, July 11, July 13, and July 19 for unifoliolate, 1-trifolio-
late, 2-trifoliolate, and 3-trifoliolate stages, respectively. The three center
rows of each plot were harvested at maturity and grain yields were adjusted to 12%
moisture. Plot size was 10 by 27 ft and the experiment was designed as a randomized
complete block with four replications.

Summary.  Soybeans seemed to be most tolerant of DPX-M6316 when treated at the uni-
foliolate growth stage. Chlorpyrifos and carbaryl insecticides caused no appreci-
able crop injury when applied alone. Carbaryl + DPX-M6316 tank mixes did not injure
soybeans more than did DPX-M6316 applied alone. Chlorpyrifos + DPX-M6316 tank
mixes, however, caused between 60 and 80% injury and resulted in grain yield reduc-
tions, particularly with the higher rates of DPX-M6316.

See next page for data
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See previous page for experimental conditions and summary.

Soybean  Grain

Treatment® Rate injury yield
(oz/A) (%) (bu/A)

DPX-M6316(Unifol) 0.0625 1 20.4
DPX-M6316(Unifol) 0.125 1 22,5
DPX-M6316(Unifol) 0.25 3 208
DPX-M6316+Chlorpyrifos(Unifol) 0.0625+8 66 18.6
DPX-M6316+Chlorpyrifos(Unifol) 0.125+8 79 12.0
DPX-M6316+Chlorpyrifos(Unifol) 0.25+8 83 3%
DPX-M6316+Carbaryl (Unifol) 0.0625+8 1 22.8
DPX-M6316+Carbaryl(Unifol) 0.125+8 2 22.0
DPX-M6316+Carbaryl (Unifol) 0.25+8 4 20.1
Chlorpyrifos(Unifol) 8 5 23.2
Carbaryl(Unifol) 8 0 23.8
DPX-M6316(1-Trifol) 0.0625 0 24.4
DPX-M6316(1-Trifol) 0.125 5 207
DPX-M6316(1-Trifol) 0.25 32 24.0
DPX-M6316+Chlorpyrifos(1-Trifol) 0.0625+8 66 15.6
DPX-M6316+Chlorpyrifos(1-Trifol) 0.125+8 75 9.8
DPX-M6316+Chlorpyrifos(1-Trifol)  0.25+8 65 4.3
DPX-M6316+Carbaryl (1-Trifol) 0.0625+8 4 20.9
DPX-M6316+Carbaryl(1-Trifol) 0.125+8 12 19,1
DPX-M6316+Carbaryl(1-Trifol) 0.25+8 32 19.1
Chlorpyrifos(1-Trifol) 8 4 22.5
Carbaryl(1-Trifol) 8 3 18.4
DPX-M6316(2-Trifol) 0.0625 3 2259
DPX-M6316(2-Trifol) 0.125 8 26.4
DPX-M6316(2-Trifol) 0.25 15 22.0
DPX-M6316+Chlorpyrifos(2-Trifol) 0.0625+8 59 1757
DPX-M6316+Chlorpyrifos(2-Trifol) 0.125+8 68 9.9
DPX-M6316+Chlorpyrifos(2-Trifol) 0.25+8 75 568
DPX-M6316+Carbaryl(2-Trifol) 0.0625+8 6 18.4
DPX-M6316+Carbaryl(2-Trifol) 0.125+8 8 20.0
DPX-M6316+Carbaryl (2-Trifol) 0.25+8 18 2286
Chlorpyrifos(2-Trifol) 8 0 20.5
Carbaryl(2-Trifol) 8 0 25.3
DPX-M6316(3-Trifol) 0.0625 2 23.9
DPX-M6316(3-Trifol) ORI2S5 14 26.8
DPX-M6316(3-Trifol) 0.25 20 18.4
DPX-M6316+Chlorpyrifos(3-Trifol) 0.0625+8 67 151981
DPX-M6316+Chlorpyrifos(3-Trifol) 0.125+8 75 9.8
DPX-M6316+Chlorpyrifos(3-Trifol) 0.25+8 81 4.8
DPX-M6316+Carbaryl(3-Trifol) 0.0625+8 3 26.1
DPX-M6316+Carbaryl(3-Trifol) 0.125+8 8 21.9
DPX-M6316+Carbaryl (3-Trifol) 0.25+8 19 24.0
Chlorpyrifos(3-Trifol) 8 0 24.8
Carbaryl(3-Trifol) 8 0 19.8
Control 0 0 22.0
C.V. % 29 24.3
LSD 5% 10 @55

dChlorpyrifos = Lorsban 4E insecticide;
secticide; all DPX-M6316 treatments were agp]ied with X-77 sur-

factant + 28% urea ammonium nitrate at 0.12

Carbaryl = Sevin 4F in-

% + 1 gal/A.
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Effect of relative application timing on soybean injury by DPX-M6316-insecticide
treatments, Fargo. ‘McCall’ soybeans were seeded in 30-inch rows on June 3 in a
silty clay soil with 5% organic matter. Metolachlor at 2 1b/A was applied on June 5
and sethoxydim at 0.15 1b/A was applied on June 19 over the entire experimental area
for foxtail control. Other weeds were controlled by hand-weeding. A1l DPX-M6316
treatments and insecticides alone were applied on June 28 when soybeans were in the
first trifoliolate stage (4 to 4.5 inches tall) and environmental conditions were:
79 F, 48% relative humidity (RH), sunny. Insecticides applied 5 days earlier than
DPX-M6316 treatments (5DE) were applied on June 23 with 74 F and 60% RH. Treatments
applied 3 days early (3DE), 1 day early (IDE), 1 day later (I1DL), 3 days later
(3DL), and 5 days later (5DL) were applied with 74 F and 60% RH, 76 F and 41% RH, 79
F and 47% RH, 86 F and 44% RH, and 86 F and 26% RH, respectively. By July 3, at the
SDL application timing, soybeans appeared to be experiencing moisture stress. Visu-
al estimates of percentage soybean injury were taken on July 10. Nine meters of row
from each plot were clipped at soil level on July 31 when soybeans in the control
plots were about 15 inches tall; dry weights were obtained. Plot size was 10 by 27
ft and the experiment was designed as a randomized complete block with four replica-
tions.

Summary. Tank-mix combination of DPX-M6316 + chlorpyrifos caused soybean injury
equivalent to injury by DPX-M6316 alone. However, when chlorpyrifos was applied 1
day after DPX-M6316 or 1, 3, or 5 days prior to DPX-M6316 application, soybean in-
Jury was greater than that caused by DPX-M6316 alone and suggested a synergistic in-
teraction between the herbicide and insecticide. These results also were evident in
soybean dry weight data taken 8 weeks after DPX-M6316 application. Carbaryl did not
increase soybean injury by DPX-M6316.

See next page for data
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Soybean
5 Dry weight
Treatment Rate Injury per m of row
(oz/A) (%) (9)
DPX-M6316 0.063 12 96.1
DPX-M6316 0.125 30 87.5
DPX-M6316 0.25 37 67.7
Chlorpyrifos 8 24 94.0
Carbaryl 8 0 123.8
Chlorpyrifos(5DE)/DPX-M6316 8/0.063 53 66.6
Carbaryl (5DE)/DPX-M6316 8/0.063 12 87.3
Chlorpyrifos(5DE)/DPX-M6316 8/0.125 79 0o/
Carbaryl (5DE)/DPX-M6316 8/0.125 22 98.2
Chlorpyrifos(3DE)/DPX-M6316 8/0.063 68 45.7
Carbaryl(3DE)/DPX-M6316 8/0.063 14 100.4
Chlorpyrifos(3DE)/DPX-M6316 8/0.125 80 34.3
Carbary1(3DE)/DPX-M6316 8/0.125 33 82.5
Chlorpyrifos(1DE)/DPX-M6316 8/0.063 75 52.8
Carbaryl(1DE)/DPX-M6316 8/0.063 16 102.3
Chlorpyrifos(1DE)/DPX-M6316 8/0.125 79 38.5
Carbaryl (1DE)/DPX-M6316 8/0.125 20 100.7
DPX-M6316+Chlorpyrifos 0.063+8 i 101.2
DPX-M6316+Carbaryl 0.063+8 8 99.9
DPX-M6316+Chlorpyrifos 0.125+8 22 89.0
DPX-M6316+Carbaryl 0.125+8 22 94.5
DPX-M6316+Chlorpyrifos 0.25+8 39 104.0
DPX-M6316+Carbaryl 0.25+8 33 70.9
DPX-M6316/Chlorpyrifos(1DL) 0.063/8 33 87.1
DPX-M6316/Carbaryl (1DL) 0.063/8 13 99.5
DPX-M6316/Chlorpyrifos(1DL) 0.125/8 53 61.1
DPX-M6316/Carbary1(1DL) 0.125/8 19 101.4
DPX-M6316/Chlorpyrifos(3DL) 0.063/8 16 81.4
DPX-M6316/Carbary1(3DL) 0.063/8 6 1188
DPX-M6316/Chlorpyrifos(3DL) 0.125/8 19 Sy
DPX-M6316/Carbaryl(3DL) 0.125/8 26 80.8
DPX-M6316/Chlorpyrifos(5DL) 0.063/8 8 104.5
DPX-M6316/Carbary1(5DL) 0.063/8 14 105.5
DPX-M6316/Chlorpyrifos(5DL) 0.125/8 25 92.9
DPX-M6316/Carbary1(5DL) 0.125/8 22 96.2
Control 0 0 116.0
C.V. % 36 21.8
%SD 5% 15 26.3

ATT DPX-M6316 was applied with 0.125% X-77 surfactant and 1
gal/A 28% urea ammonium nitrate solution.
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Weed control economics in a minimum till and no-til1 soybean-wheat rotation. Fargo.
The experiment was established in 1988 as a multi-year study on a silty clay soil
having a pH of 7.8 and organic matter of 5%. Treatments were arranged as a split
plot with three tillage-row spacing combinations serving as main plots and herbicide
systems in soybeans constituting sub-plots. The experiment is conducted on two ad-
Jacent areas with soybeans planted in one area and wheat in the other. Each area is
seeded to wheat one year and to soybeans the next in a continuous rotation. Indi-
vidual plot identity is preserved over the duration of this long-term experiment in
order to assess the net returns and shifts in weed species associated with a par-
ticular treatment.

Soybeans, 1989

Minimum ti1l plots were chisel plowed in late October 1988. McCall soybeans were
seeded 1.5 inches deep at 195,000 seeds per acre on June 2 using a Hiniker no-till

Table 1. Rates and dates of herbicide applications in soybeansd,

As-needed FolTow-up post-
Planned herbicide treatment burndown treatment emergence treatment
Herbicide Rate Date Herbicide Rate Date Herbicide Rate Date
(Tb/A) (Tb/A) (1b/A)

TILLED, 30-INCH ROWS
Trif+Metr(PPI) 1+0.2 6/1 None - S SetioxydmSS Q177 /7
Trif+Imep(PPI) 1+0.063 6/1 None - - None -
Trif+Clom(PPI) 1+0.75 6/1 None - - Sethoxydm 0.17 7/7
Trif+Clam(PPI) 1+2.5 6/1 None - - Sethoxydm 0.15 7/7
Seth(Po)/ 0.15/ 6/22

Bent+Acif(Po) 0.75+0.25 7/7 None - - None - -
HWC - Trif+ 0.75+

Imep+Clom(PPI) 0.04+0.4 6/1 None - - None - -
NO-TILL, 30-INCH ROWS

Imazethapyr(EPP) 0.063 4/27 Para+2,4-D 0.4+0.38 6/2 None - -
Cyanazine(EPP)/ 3/ 4/27 Paraquat 0.4

Sethoxydim(Po) 0.15 6/22 +2,4-D 0.38 6/2 None - -
Metribuzin(EPP)/ 0.25/ 4/27 Glyt&2,4-D 0.85 Bentazon+ 0.75
Sethoxydim(Po) 0.15 6/22 +Am Sulf +1.5 6/2 Acifluorf 0.25 7/7
Metribuzin(Pre)/ 0.2/ 6/5 Glyt&2,4-D 0.85

Sethoxydim(Po) 0.15 6/22 +Am Sulf +1.5 6/2 None - -
Sethoxydim(Po)/ 0.15/ 6/22 Glyt&2,4-D 0.85

Bent+Acif(Po) 0.75+0.25 7/71 +Am Sulf +1.5 6/2 None - -
HWC - Pend+ 2/

Imep+Clom(EPP) 0.04+0.4 4/27 Glyphosate 0.75 6/2 None - -
NO-TILL, 7-INCH ROWS

Imazethapyr(EPP) 0.063 4/27 Para+2,4-D 0.4+0.38 6/2 None - -
Cyanazine(EPP)/ 3/ 4/27 Paraquat 0.4

Sethoxydim(Po) 0.15 6/22 +2,4-D 0.38 6/2 Acifluorf 0.3 1/7
Metribuzin(EPP)/ 0.25/ 4/27 Glyt&2,4-D 0.85

Sethoxydim(Po) 0.15 6/22 +Am Sulf +1.5 6/2 None - -
Metribuzin(Pre)/ 0.2/ 6/5 Glyt&2,4-D 0.85 Bentazon+ 0.75+
Sethoxydim(Po) 0.15 6/22 +Am Sulf +1.5 6/2 Acifluor 0.25 1/1
Sethoxydim(Po)/ 0.2/ 6/22 Glyt&2,4-D 0.85

Bent+Acif(Po) 0.75+0.25 7/7 +Am Sulf +1.5 6/2 None - -
HWC - Pend+ 2+ 4/27

Imep+Clom(EPP) 0.04+0.4 Glyphosate 0.75 6/2 None - -
“See Table 4 for information on spray adjuvants used; EPP = early preplant; PPI =
preplant incorporated; Pre = preemergence; Po = postemergence; HWC = hand weeded,
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planter for 30-inch rows and a Haybuster drill for 7-inch rows. Herbicides were ap-
plied using a bicycle wheel sprayer delivering 8.5 gal/A for all treatments involv-
ing glyphosate or sethoxydim and 17 gal/A for all other treatments. All postemer-
gence (planned or as-needed) and burndown treatments were applied only as required
and at a rate deemed necessary by the investigator. Rates and dates of all herbi-
cide applications are given in Table 1. Cultivation of 30-inch row plots also was
done on an as-needed basis, and took place on July 7. Broadleaf weeds taller than 6
inches and foxtail plants of any size found within a plot were counted just prior to
harvest. Grain yields were machine harvested on September 28 and values adjusted
to 12% moisture. Plots requiring post-harvest Canada thistle control were treated
on October 10.

*Note: Poor stand establishment on narrow row soybeans rendered these data unreli-
able.

Table 2. Weed control and grain yield of minimum till versus no-till soybeans.

Soybean
Planned herbicide treatment Weeds present at harvest grain
Herbicide Rate Yeft KOCZ Rrpw Colgq Cath yield
(1b/A) L ([Plenes per J0U @e)=cere (Bu/A)

TILLED (30-inch rows)
Trifluralin+Metribuzin(PPI) 1+0.2 12 5 19 9 3 15.8
Trifluralin+Imazethapyr(PPI) 1+0.063 46 1 1 2 28 17.9
Trifluralin+Clomazone(PPT) 1+0.75 5 4 19 12 0 18.2
Trifluralin+Chloramben(PPI) 1+2.5 164 1 0 1 19 1639
Seth(Po)/BentazongAcif]uor(Po) 0.15/0.75+0.25 6 13 0 37 19 14.0
Hand-weeded check - 0 0 0 0 18.3

NO-TILL (30-inch rows)

Imazethapyr(EPP) 0.063 9 i 0 0 2 15.9
Cyanazine(EPP)/Sethoxydim(Po)  3/0.15 0 2 22 2 36 14.3
Metribuzin(EPP)/Sethoxydim(Po) 0.25/0.15 0 2 3 0 0 15.0
Metribuzin(Pre)/Sethoxydim(Po) 0.2/0.15 1 14 5 2 46 1359
Seth(Po)/BentazonBAcif]uor(Po) 0.15/0.75+0.25 3 38 1 1 3 14.4
Hand-weeded check - 0 0 0 0 0 18.3
LSD 5% (Treatment within a tillage) 38 5 NS 8 NS NS

Tillage effect * ke NS ki NS NS

duandweeded check was treated with trifluralin + imazethapyr + clomazone (PPI) at
b0.75 + 0.04 + 0.4 1b/A plus hand weeding.
Handweeded check was treated with pendimethalin + jmazethapyr + clomazone (EPP) at
2 + 0.04 + 0.4 1b/A plus hand weeding.

Table 3. Weed control and grain yield of no-till soybeans planted in 7-inch rows.

Soybean
Planned herbicide treatment Weeds present at harvest grain
Herbicide Rate Yeft KOCZ Rrpw Co]g;ﬁCath yield
(Tb/A) ----(Plants per 100 m~)----- (Bu/A)
7-INCH ROWS (no-till)
Imazethapyr (EPP) 0.063 16 1 0 0 41 11.6
Cyanazine(EPP)/Sethoxydim(Po) 3/0.15 23 2 1 ) 52 14.4
Metribuzin(EPP)/Sethoxydim(Po) 0.25/0.15 13 12 1Ll 14 72 17.9
Metribuzin(Pre)/Sethoxydim(Po) 0.2/0.15 18 15 1 0 93 14.7
Seth(Po)/Bentazog+Acif1uor(Po) 0.15/0.75+0.25 46 68 169 3 4 9.9
gandweeded check - 0 0 0 0 0 17.6
Handweeded check was treated with pendimethalin + imazethapyr + clomazone (EPP) at

1.5 + 0.04 + 0.4 1b/A plus hand weeding.
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Table 4. Herbicide and adjuvant costs for minimum ti11 and no-till soybeans.

Planned treatment Burndown treatment Follow-up post treatment Post-
Herbicide Herbicide Herbicide har~a
or adjuvant Rate Cost or adjuvant Rate Cost or adjuvant Rate Cost vest
(1b/A) ($/A) (1b/A) ($/A) (1b/A) ($/R) ($/A)

TILLED, 30-INCH ROWS

Trifluralin 1 6.00 None - - Sethoxydim 0.17 9.98 1.30
Metribuzin 0.2 4.80 Dash IS qEEN27500,
Trifluralin 1 6.00 None - - None - =ea 1630
Imazethapyr 0.063 18.00
Trifluralin 1 6.00 None - - Sethoxydim 0.17 9.98 None
Clomazone 0.75 12.00 Dash 1 gt 2900
Trifluralin 1 6.00 None - - None - =] 5310
Chloramben 2.5 22.33
Sethoxydim 0.15 8.81 None - - None - - None
Dash 1 qt 2.00
Bentazon 0.75 9.94
Acifluorfen 0.25 6.37
X-77 surf. 0.5% .76
NO-TILL, 30-INCH ROWS
Imazethapyr 0.063 18.00 Paraquat 0.4 6.40 None - - None
2,4-D 0.25 .75
X-77 surf 0R5, 6
Cyanazine 3 13.67 Paraquat 0.4 6.40 None - - 1.30
Sethoxydim 0.15 8.81 X-77 surf .55 B
Dash 1 qt 2.00
Metribuzin 0.25 6.00 Glyt&2,4-D 0.53 6.08 Bentazon 0.75 9.94 None
Sethoxydim 0.15 8.81 Ammon. Sulf. 1.5 .38 Acifluorfen 0.25 6.37
Dash 1 qt 2.00 X-77 0.5% .76
Metribuzin 0.2 4.80 Glyt&2,4-D 0.53 6.08 None - SN 330
Sethoxydim 0.15 8.81 Ammon. Sulf. 1.5 .38
Dash 1 qt 2.00
Sethoxydim 0.15 8.81 Glyt&2,4-D 0.53 6.08 None - - None
Dash 1 qt 2.00 Ammon. Sulf. 1.5 .38
Bentazon 0.75 9.94
Acifluorfen 0.25 6.37

X-77 surf. 0.5% .76

NO-TILL, 7-INCH ROWS
Data unreliable in 1989 because of poor stand establishment.
Post-harvest Canada thistle spraying: ‘Spot-sprayed’ with clopyralid&2,4-D (Curtail)
at 0.135%0.75 1b/A. One replicate plot out of four required spraying and cost was

figured at $1.00/A for chemical plus $.30 for application assuming 1/8 of the field
was sprayed.
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Table 5. Economic analysis for weed control systems in minimum ti11 versus no-till
soybeans.

Variable production costs?
Herbicide Herbicide
Planned herbicide treatment plus appl. and Culti- Chisel Crop Net

Herbicide Rate adjuvant incorp. vation plowing value” return
/N S e (SR )= =5 S s

TILLED, 30-INCH ROWS
Trif+Metr(PPI) 1+0.2 24.08 6.04 0 3.45 86.90 53.33
Trif+Imep(PPI) 140.063 25.30 5.42 2.00 3.45 98.45 62.28
Trif+Clom(PPI) 1+0.75 29.98 6.04 0 2.05 0000 0.6
Trif+Clam(PPI) 1+2.5 29.63 5.42 2.00 3.45 92.95 52.45
Seth(Po)/ 0.15/

Bent+Acif(Po) 0.75+0.25 27.88 1.24 2.00 3.45 77.00 42.43
NO-TILL, 30-INCH ROWS
Imazethapyr(EPP) 0.063 25.91 1.24 0 0 87.45 60.30
Cyanazine(EPP)/ 3/

Sethoxydim(Po) 0.15 32.94 1.86 2.00 0 78.65 41.85
Metribuzin(EPP)/ 0.25/

Sethoxydim(Po) 0.15 40.34 2.48 2.00 0 82.50 37.68
Metribuzin(Pre)/ 0.2/

Sethoxydim(Po) 0.15 23.37 1.86 2.00 0 76.45 49.22
Sethoxydim(Po)/ 0.15/

Bent+Acif(Po) 0.75+0.25 34.33 1.86 2.00 0 79.20 41.01

NO-TILL, 7-INCH ROWS
Data unreliable in 1989 because of poor stand establishment.

TVariable cost rates derived from University of Minnesota values reduced by 30%
(Minnesota values assume a farmer owns all new equipment). Included in variable
cost rates is equipment overhead, repairs, maintenance, and fuel. Labor is not
included. Spraying cost = $.62/A, herbicide incorporation cost = $2.40/A, cul-

btivation cost = $2.00/A.

1989 soybeans were valued at $5.50 per bushel .

Summary. Table 1 shows the herbicides applied as planned treatments as well as
those applied on an as-needed basis. Follow-up postemergence applications of seth-
oxydim were needed in tilled plots receiving trifluralin, except where trifluralin
was mixed with imazethapyr. The failure of trifluralin to adequately control yellow
foxtail was probably a result of dry soil conditions during the drought of 1989.
Imazethapyr 1is primarily active against broadleaf weeds but yellow foxtail control
by this herbicide was evident in tilled as well as no-till plots. Follow-up post-
emergence treatments for broadleaf weeds were not needed in tilled plots, but became
necessary in certain no-till treatments. Metribuzin applied early preplant in no-
ti11, 30-inch-row soybeans or applied preemergence in no-till, 7-inch-row soybeans
required acifluorfen plus bentazon for control of kochia, redroot pigweed, and com-
mon lambsquarters. Cyanazine applied early preplant in no-till, 7-inch-row soybeans
allowed pigweed escapes and required a follow-up treatment with acifluorfen.
Burndown herbicides were needed on all no-till plots (Table 1). Plots receiving
no early preplant treatment were treated with glyphosate plus 2,4-D to control 1 to
2-leaf yellow foxtail along with broadleaf weeds (wild buckwheat, kochia, redroot



-33%

pigweed, and common Tambsquarters) that were 1 to 6 inches tall. Early preplant
metribuzin provided only Timited control of these broadleaf weeds at planting and
required the same burndown treatment. Cyanazine applied early preplant gave good
control of most broadleaf weeds and received paraquat plus 2,4-D primarily for Tight
populations of redroot pigweed and kochia. Early preplant imazethapyr allowed only
sparse populations of common lambsquarters. A1l burndown treatments provided com-
plete control of vegetation present at planting time.

Soybean grain yields were not different between treatments within a tillage sys-
tem (Table 2). There also was no influence of tillage system on grain yield. Poor
stand establishment of no-til] soybeans planted in 7-inch rows was attributed to
poor seed coverage during planting and caused low yields (Table 3).

Differences between treatments in the number of weeds present at harvest were not
dramatic (Table 2). Trifluralin plus chloramben allowed considerably more foxtail
escapes than any other treatment even though this treatment received follow-up seth-
oxydim and cultivation. The total postemergence program (sethoxydim + bentazon +
acifluorfen) tended to allow escapes of kochia and common Tambsquarters; these spe-
cies are not easily controlled by bentazon and acifluorfen. Similarly, treatments
involving clomazone and cyanazine allowed redroot pigweed escapes which is consis-
tent with the known weakness of these herbicides on pigweed.

Wheat, 1989

Tilled plots were chisel plowed in late October 1988. Wheaton hard red spring
wheat was seeded 1.5-inch deep on April 28, 1989 using a Haybuster drill. Tilled
plots were worked once with a field cultivator/harrow (2.5 to 3-inches deep)
immediately prior to seeding. On May 12, 60 1bs N per acre of ammonium nitrate was
surface-applied as called for by soil test results. On June 7, all plots were
sprayed with DPX-M6316 at 0.33 oz ai/A plus X-77 surfactant at 0.25% with a follow-
up treatment of fenoxaprop&MCPA&2,4-D (Tiller) at 0.11%0.26&0.087 1b ai/A.  Wheat
stand counts were taken on June 13. Plots were machine-harvested August 4. Post-
harvest tillage or herbicide treatments was done on September 7. Al] tilled plots
received one pass with a field cultivator/harrow (2-inch depth). No-till plots were
treated with 1.25 1b/A 2,4-D ester when kochia, dandelion, or redroot pigweed was
present. When Canada thistle was present (with or without kochia), dicamba was
applied at 0.75 1b/A (see Table 7 for details).

Summary. There was no difference in wheat stands or grain yield between tillage
systems or between herbicide approaches applied to soybeans the previous year (Table
6). Net dollar returns, however, for no-till treatments were generally higher than
those of tilled treatments (Table 7). This was due to the fact that herbicide costs
and grain yields were the same under both tillage systems while tillage cost savings
were realized in no-till. Some chlorosis (about 5 to 10% injury) was observed on
wheat planted on plots that received 0.75 1b/A of clomazone the previous year.



e

Table 6. Wheat stand density and grain yield.

1989 wheat
1988 soybean herbicide treatments plants per 1989 wheat
Planned herbicides Rate meter of row grain yield

(1b/A) (No.) (Bu/A)
TILLED (30-inch rows)
Trifluralint+Metribuzin(PPI) 1+0.2 = 27.8
Trifluralin+Imazethapyr(PPI) 1+0.063 - 27.7
Trifluralin+Clomazone (PPT) 1+0.75 - 28.7
Trifluralin+Chloramben(PPI) 1+2.5 - 27.2
Sethoxydim(Po)/Bentazon+Acifluorfen(Po) 0.2/0.75+0.13 - 27.4
Hand-weeded check - 28 28.0
NO-TILL (30-inch rows)
Imazethapyr(EPP) 0.063 - 28.9
Cyanazine(EPP)/Sethoxydim(Po) 3/0.15 - 26.8
Metribuzin(EPP)/Sethoxydim(Po) 0.25/0.15 - 26.9
Metribuzin(Pre)/Sethoxydim(Po) 0.2/0.15 - 30.8
Sethoxydim(Po)/BeBtazon+Acif]uorfen(Po) 0.2/0.75+0.13 - 27.6
Hand-weeded check - 27 29.2
NO-TILL (7-inch rows)
Imazethapyr (EPP) 0.063 - 27.9
Cyanazine(EPP)/Sethoxydim(Po) 3/0.15 - 27.5
Metribuzin(EPP)/Sethoxydim(Po) 0.25/0.15 - 270
Metribuzin(Pre)/Sethoxydim(Po) 0.2/0.15 - 28.0
Sethoxydim(Po)/BeBtazon+Acif1uorfen(Po) 0.2/0.75+0.13 - 28.5
Hand-weeded check - 25 28.3
Treatment within a tillage - NS

Tillage effect NS NS
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Tab]e /. Economic analysis for weed control systems in minimum till versus no-till
spring wheat.

1989 Variable production costsa

1988 planned Herbicide Herbicide Seedbed Post- 1989
herbicide treat- plus b applica- Chisel prepar- har- HRSW d Net
ment in soybeans adjuvant tion plowing (s;t;on vest value™ return
______________________________ R ey T e - RO e e

TILLED, 30-INCH ROWS

Trif+Metr(PPI) 14.00 1.24 3.45 4.80 2.40° 102.86 76.97
Trif+Imep(PPI) 14.00 1.24 3.45 4.80 2.40 102.49 76.60
Trif+Clom(PPI) 14.00 1.24 3.45 4.80 2.40 106.19 80.30
Trif+Clam(PPI) 14.00 1.24 3.45 4.80 2.40 100.64 74.75
Seth(Po)/

Bent+Acif(Po) 14.00 1.24 3.45 4.80 2.40 101.38 75.49
NO-TILL, 30-INCH ROWS £

Imazethapyr(EPP) 14.00 1.24 0 0 4.37 106.93 87.32
Cyanazine(EPP)/

Sethoxydim(Po) 14.00 1.24 0 0 1.939 99.16 81.99
Metribuzin(EPP)/

Sethoxydim(Po) 14.00 1.24 0 0 4.37 99.53 79.92
Metribuzin(Pre)/

Sethoxydim(Po) 14.00 1.24 0 0 4.37 113.96 94.35
Sethoxydim(Po)/

Bent+Acif(Po) 14.00 1.24 0 0 4.37 102.12 82.51
NO-TILL, 7-INCH ROWS

Imazethapyr (EPP) 14.00 1.24 0 0 1.93 103.23 86.06
Cyanazine(EPP)/

Sethoxydim(Po) 14.00 1.24 0 0 4.37 101.75 82.14
Metribuzin(EPP)/ h

Sethoxydim(Po) 14.00 1.24 0 0 5.22 100.27 79.81
Metribuzin(Pre)/

Sethoxydim(Po) 14.00 1.24 0 0 4.37 103.60 83.99
Sethoxydim(Po)/

Bent+Acif(Po) 14.00 1.24 0 0 5.22 105.45 84.99
Variable cost rates derived from University of Minnesota values reduced by 30%

(Minnesota values assume a farmer owns all new equipment). Included in variable
cost rates is equipment overhead, repairs, maintenance, and fuel. Labor is not

binc]uded. Spraying cost = $0.62/A.
ATl plots were sprayed with DPX-M6316 at 0.33 oz ai/A ($4.62/A) plus X-77 surfac-
tant at 0.25% ($.38/A) with a follow-up treatment of fenoxaprop&MCPA&2,4-D (Til-
c1er) at 0.11%0.26&0.087 1b ai/A ($9.00/A).
dPost-harvest costs include $0.62/A application costs for no-till plots.
e1989 hard red spring wheat was valued at $3.70 per bushel.
fTiHed plots received one field cultivator pass following harvest.
Received 1.25 Tb ai/A 2,4-D butoxyethyl ester ($3.75/A) following harvest.
g'Spot-sprayed’ 1/8 of the field area post-harvest for Canada thistle using 0.75 1b
ai/A of dicamba ($10.48/treated acre = $1.31/field acre).
"Spot-sprayed’ 1/8 of the field area post-harvest for Canada thistle using 0.75 1b
ai/A of dicamba; remainder of field treated with 1.25 1b ai/A 2,4-D ester.
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