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CLIMATIC DATA - CARRINGTON 1990

Precipitation April May June July Auqust  September
Date  April May  June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 .40 .23 51 27 50 23 85 56 80 62 82 55 85 48
2 2.52 47 18 56 30 79 41 80 69 81 59 89 48
3 .04 .67 60 28 71 29 58 35 88 69 88 59 83 66
4 .07 59 28 68 27 65 41 71 57 83 48 88 55
5 .08 72 36 15 66 32 65 52 70 53 82 49 82 54
6 37 13 79 36 75 45 81 52 88 59 85 61
7 .02 .13 .46 52 22 72 45 69 51 82 65 88 58 84 51
8 .39 .10 57 24 64 34 69 50 73 53 82 58 83 58
9 T 54 30 57 28 82 47 82 53 90 54 77 48
10 .03 .05 .01 47 23 63 23 88 51 81 57 81 49 78 44
11 .09 .64 .17 41 21 B4 36 85 65 74 54 55 48 82 60
12 .01 51 18 67 28 79 49 76 48 69 50 81 50
13 .14 .19 55, 25 67 32 75 48 78 52 84 486 82 57
14 T 54 24 66 42 74 48 84 53 83 55 75 37
15 .14 62 18 63 38 65 45 81 56 88 47 74 38
16 05 .21 59 25 56 35 73 585 85 53 94 66 64 30
17 .18 .27 .17 56 17 58 35 73 59 85 62 84 58 70 41
18 .02 .85 .75 64 20 57 27 85 51 75 52 b 57 66 52
19 .84 74 39 65 40 84 57 78 50 76 56 74 38
20 .04 .45 .06 79 35 67 38 78 52 77 54 74 53 70 52
21 .08 .02 85 51 75 42 76 53 75 49 81 49 57 39
22 T .03 .05 81 49 78 45 73 51 74 47 86 63 55 34
23 87 50 78 42 79 47 81 49 90 66 69 28
24 .05 86 43 80 44 87 55 82 50 81 55 83 47
25 .35 .07 .33 .50 66 50 74 49 87 67 82 60 82 55 85 49
26 .08 .69 56 43 65 51 81 59 82 66 81 60 84 45
27 .13 1.05 .01 47 21 75 46 89 61 87 64 81+ B5 74 37
28 .43 3.05 A5 35 21 78 47 84 61 85 60 82 51 62 34
28 .02 40 31 81 48 84 84 76 57 88 47 54 36
30 .01 39 23 78 50 83 57 76 45 82 50 66 33
31 76 49 86 55 91 60



CLIMATIC DATA - CASSELTON 1990

Precipitation April May June July August  September
Date April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

1 .26 T 64 33 42 25 78 60 83 58 84 62 89 69
2 1.71 .09 .74 44 23 43 30 85 6l 85 67 93 61 85 53
3 .72 T 41 23 63 30 69 38 92 67 87 62 88 58
4 T 46 16 74 35 61 40 80 75 89 53 78 62
5 .22 .02 39 20 68 40 67 43 75 57 78 46 83 59
6 .09 39 12 66 33 72 47 73 54 80 48 84 60
7 T A7 41 14 79 47 76 49 82 55 86 53 89 56
8 .10 .08 .44 56 23 85 72 71 49 84 71 89 56 78 55
9 55 32 69 33 71 46 78 53 g2 53 88 54
10 43 28 46 23 84 52 86 53 85 56 82 50
11 T 188 .26 41 23 65 29 90 65 75 61 77 43 77 83
12 .62 .22 41 17 [ 86 55 77 48 66 4l 94 56
13 13 54 21 72 41 80 52 79 52 74 50 91 57
14 .96 61 24 67 42 80 43 73 43 82 6l 83 44
15 .30 .06 58 17 65 43 67 49 83 54 81 47 75 40
16 .10 .16 .32 65 28 57 48 65 45 83 52 86 50 65 37
17 .06 .05 .18 42 14 58 39 70 52 87 62 96 6l 63 43
18 .52 .33 57 16 59 27 75 56 83 52 92 65 72 54
19 .04 .95 T .50 67 30 57 38 85 6l 83 59 70 58 67 42
20 .82 .02 79 30 65 37 80 56 82 55 69 52 74 58
21 .04 T .06 79 40 67 51 77 56 78 56 75 60 63 44
22 A2 31 T 8 47 67 48 79 54 73 51 75 59 61 40
23 .08 .11 90 58 76 44 78 56 79 48 82 62 54 29
24 92 42 76 50 78 57 84 ©5l 88 63 65 37
25 T 1.02 87 51 82 50 82 64 87 S8 90 58 87 44
26 .10 .41 T T 2 79 47 74 53 g1 6l 82 65 87 63 88 47
27 .22 .86 41 27 75 46 90 64 84 68 86 62 g1 42
28 .96 .09 41 27 86 53 90 64 85 64 88 58 64 37
29 .13 .10 37 28 84 52 85 66 80 62 87 51 62 37
30 14 40 26 82 47 87 60 80 44 88 54 59 28
31 81 55 85 62 g2 60
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CLIMATIC DATA - CROOKSTON 1990

Precipitation April May June July August  September
Date April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 2.33 .01 .38 35 22 48 31 85 60 83 63 92 66 83 54
2 .81 40 24 54 35 58 39 82 72 88 64 89 62
3 52 30 73 37 57 40 88 55 87 53 87 6l
4 .07 38 17 65 35 65 46 76 53 75 44 80 55
5 .18 31 11 64 31 70 49 72 46 79 43 76 57
6 .05 .05 38 15 77 48 76 51 80 61 86 58 87 53
7 13 .04 50 24 84 42 72 54 80 59 87 62 78 56
8 .06 .21 .85 49 34 62 34 64 47 76 54 80 54 84 52
] 46 24 46 22 82 52 82 56 86 51 74 41
10 .02 30 23 60 32 84 B2 77 59 70 41 74 45
11 .23 .38 33 2 65 37 79 58 78 50 60 44 92 49
12 .03 50 26 66 44 78 52 80 45 72 44 72 57
13 11 54 29 68 40 78 53 80 53 79 54 77 49
14 50 22 68 38 64 50 82 53 82 46 73 49
15 .07 .04 .02 59 28 66 47 64 51 82 49 82 46 64 34
16 .38 .02 .27 .08 37 22 60 34 78 58 85 61 84 61 63 41
17 .01 .52 .33 .53 54 25 46 30 74 59 80 50 87 83 70 4
18 .69 .08 65 36 61 36 79 60 79 58 69 57 66 36
18 .33 .07 76 36 63 35 75 55 78 58 77 52 71 40
20 .03 .22 .04 .03 76 44 69 46 72 .55 76 51 80 53 66 45
21 85 53 66 49 78 54 72 50 81 60 58 41
22 .03 .05 86 65 74 46 71 54 79 46 86 66 52 25
23 .05 83 53 77 50 73 51 81 56 88 67 65 28
24 .16 .08 .30 81 59 72 47 72 62 85 60 91 62 85 43
25 .01 .02 .60 71 40 75 54 93 59 82 63 87 63 72 42
26 .01 .07 43 28 65 42 88 60 82 66 81 60 86 39
27 1.34 .05 38 28 80 52 79 61 84 65 83 55 63 34
28 .1 .04 33 27 82 44 84 64 83 6l 83 51 59 35
29 38 28 78 50 88 59 76 46 86 51 55 30
30 .01 .04 38 27 79 57 80 54 77 50 80 53 63 34
31 80 61 85 57 88 57
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CLIMATIC DATA - FARGO 1990

Precipitation April May June July August  September
Date April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 .20 T 1.70 .01 48 28 43 27 85 62 86 65 93 6l 85 54
2 .28 .25 .37 40 24 62 32 69 42 92 71 88 66 88 58
3 T T .28 T T 59 28 74 33 58 40 90 65 91 62 80 66
4 .04 43 26 63 39 68 41 79 57 78 583 84 63
5 T .23 .10 35 19 67 34 73 53 73 54 80 46 87 62
6 T 35 15 78 37 76 43 82 55 86 52 88 63
7 .05 .04 .82 54 19 84 50 73 52 84 71 88 58 77 56
8 T T 54 26 67 45 72 52 77 61 9z 61 87 59
] T 48 34 46 27 84 48 85 54 85 57 82 55
10 T .02 36 25 62 22 81 63 76 63 76 49 76 50
11 T T g4z - W5 Al T 38 24 68 38 83 66 77 58 66 42 94 58
12 T 53 20 68 38 78 57 79 49 73 54 88 58
13 +95 T 59 26 70 49 79 55 79 53 82 50 84 58
14 T 07 56 27 64 47 66 51 82 54 80 58 74 48
15 T .08 .44 T 62 20 57 49 66 51 82 57 86 50 68 44
16 .10 .06 T .09 40 20 58 40 78 57 86 56 96 63 63 35
17 .09 .01 .10 .07 56 17 56 35 73 61 83 60 92 65 71 48
18 T .77 66 33 517 27 85 55 82 53 73 63 65 46
19 .02 1.73 78 4l 57 45 79 62 82 60 70 58 73 40
20 L0322l .04 78 34 67 37 77 56 73 54 75 53 60 54
21 T - Wl T 8 45 65 54 78 56 73 52 73 61 59 42
22 .06 .08 .01 it T 83 656 73 50 75 54 78 50 85 62 52 33
23 T .04 91 67 75 43 76 52 83 51 88 69 64 29
24 T 87 57 78 51 80 56 86 58 87 66 87 43
25 .09 .04 T T .16 79 50 71 83 92 64 81 67 81 60 86 48
26 .08 .60 .14 53 37 62 48 91 62 82 68 85 64 89 50
27 .55 .69 37 28 76 43 80 66 86 69 83 65 64 40
28 .47 T .02 37 30 83 83 84 67 91 68 87 58 62 36
29 .18 40 28 78 52 87 67 80 55 87 54 60 37
30 .01 42 30 80 53 82 61 77 48 93 57 67 35
31 .01 78 58 84 53 91 64
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CLIMATIC DATA - HETTINGER 1990

Precipitation April May June July August  September
Date April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 69 33 39 27 78 53 83 67 81 63 83 48
2 w12 .04 52 22 56 25 75 46 82 89 82 55 87 60
3 .04 57 27 64 32 69 41 101 66 83 59 96 62
4 65 30 63 35 62 42 83 54 80 49 96 61
5 .20 .05 54 16 58 37 78 44 78 52 78 43 88 61
6 40 10 65 36 71 39 81 61 84 55 99 60
7 .10 .02 48 20 79 50 78 53 96 66 88 56 91 49
8 .05 53 29 58 72 76 49 83 46 94 51 85 54
9 70 30 57 29 76 41 81 55 83 52 92 49
10 .02 .10 37 19 45 22 86 59 88 59 83 60 88 46
1 .06 .04 31 11 63 22 83 60 88 56 72 49 84 51

—
~nN
p

38 11 63 27 80 44 73 46 82 51 85 51

13 52 22 64 34 76 46 76 47 74 43 97 55
14 55 31 61 36 75 45 8z 47 89 57 72 37
15 .60 54 22 63 45 57 50 87 54 82 55 78 41
16 .03 63 28 62 41 57 53 84 51 91059 72 40
17 .63 43 11 38 30 66 51 95 - B0 893 65 69 45
18 .07 57 30 68 40 76 47 85 5B 95. . 59 69 48
19 .85 .18 71 41 58 41 85 53 80 51 73 60 63 40
20 12 06 75 34 66 44 747 82 54 71 52 68 51
21 T 77 52 56 43 75 50 70 52 75 55 63 37
22 .06 .08 82 45 71 40 66 45 69 41 83 B2 67 36
23 83 45 75 40 74 46 76 41 83 52 57 25
24 .10 77 48 80 39 82 51 83 56 88 60 76 40
25 .39 .20 .41 64 50 70 54 80 57 88 58 80 57 85 44
26 .06 .67 61 35 69 41 88 60 80 65 86 54 80 46
27 .10 .57 : .19 60 28 70 47 86 60 86 54 84 59 86 46
28 31 22 68 47 83 61 83 56 82 55 67 44
29 .15 .45 35 23 71 54 87 63 82 52 85 50 67 31
30 .03 40 22 71 54 86 61 76 45 80 48 57 34
31 70 53 79 54 86 59

ix



CLIMATIC DATA - LANGDON 1890

Precipitation April May June July Auqust  September
pate April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 .29 .25 54 24 35 18 77 54 78 57 85 55 81 50
2 .58 .09 .26 33 16 44 25 85 47 86 60 80 60 83 51
3 .08 .72 .24 36 20 41 30 47 35 90 65 85 57 88 65
4 T T 50 28 48 30 56 36 78 55 78 47 83 51
5 01 .11 36 14 58 36 65 47 63 50 70 43 73 54
6 28 12 59 36 63 45 63 45 80 49 80 59
7 .04 .33 31 13 76 47 73 50 76 55 88 55 80 45
8 .81 .13 45 25 64 36 76 52 75 53 88 60 75 47
S .02 .21 T A5 37 27 55 30 65 46 74 52 86 51 78 45
10 T .04 40 20 43 24 74 54 75 52 78 45 68 39
11 T .27 .08 27 17 60 35 83 61 74 . |52 68 47 74 46
12 .02 75 34 21 54 29 80 51 72 48 63 43 86 45
13 .64 45 27 62 33 78 45 77 1 48 69 46 78 45
14 .10 .02 44 27 52 25 72 45 77 49 81 51 64 37
15 50 24 62 34 58 44 83 |55 72 50 71 39
16 .04 | 50 22 59 44 62 46 76 48 85 50 58 28
17 .36 .24 .09 32 18 53 ; 32 70 51 83 57 88 53 61 33
18 1.27 T .32 b53: 25 46 28 70 50 75 48 71 51 67 48
19 T .05 62 34 54 33 78 57 68 48 63 53 64 37
20 .08 70 41 63 37 7 .55 75 B3 75 48 71 43
21 .09 .05 73 41 67 46 70 52 72 44 77 83 61 41
22 Tes .02 55 221 82 47 69 47 75 52 69 47 82 57 52 36
23 .08 .04 87 53 74 4l 69 47 75 47 87 64 50 25
24 88 45 72 48 75 53 81 51 87 55 68 27
25 .35 .59 75 45 77 46 81 60 85 55 88 53 81 45
26 .01 .98 T 57 34 73 48 85 57 83 61 74 57 80 51
27 T .02 40 19 73 40 81 60 81 64 74 55 78 38
28 .55 .01 .01 27 20 76 50 77 59 86 60 75 - 50 59 29
29 .04 T .09 28 2l 78 48 82 59 83 55 78 48 54 31
30 35 18 77 50 83 53 73 45 85 51 55 30
31 81 55 75 48 90 55



CLIMATIC DATA - MINOT 1990

Precipitation April May June July August  September
Pate April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

1 .20 .81 64 30 40 19 79 57 85 64 90 59 81 48
2 .74 .05 .05 45 21 50 29 82 46 80 66 81 58 83 50
3 .56 2.19 .20 51 23 60 31 46 37 88 66 88 59 83 66
4 T T .22 56 28 64 34 59 37 78 52 77 46 92 50
5 .05 .07 .83 37 42 14 61 40 71 47 65 52 76 50 70 54
6 .01 37 13 67 40 62 46 71 54 84 56 86 59
7 T .55 42 14 8l 53 76 50 86 59 83 63 83 52
8 .43 .96 S0 25 60 34 76 51 78 56 81 80 80 53
9 T 61 25 58 26 73 51 77 56 87 58 80 50
10 .07 41 19 52 30 83 56 81 59 80 50 71 46
11 .01 .25 29 18 61 30 88 56 78 =55 77 52 78 45
12 T .08 .11 .08 42 19 60 30 79 54 72 50 70 51 87 49
13 .01 .01 53 22 65 34 76 50 77 55 74 52 85 49
14 .06 55 28 59 30 73 49 81 58 88 57 63 43
15 .17 45 28 67 37 53 48 83 55 77 54 75 44
16 .14 1.05 .02 56 25 54 43 61 48 77 52 93 56 66 35
17 .07 .81 40 21 48 36 64 55 87 59 85 54 65 38
18 .01 .05 .05 .17 56 26 56 34 73 55 7 51 79 - 58 63 38
19 .08 .19 11 68 35 52 40 82 56 77 49 63 54 66 38
20 .02 .01 .02 .04 .05 72 41 63 41 77 53 76 53 75 52 72 42
21 01 .24 .02 81 55 63 41 78 55 71 52 79 52 59 38
22 .03 .09 T 87 58 74 45 73 51 72 52 86 57 54 36
23 87 52 74 44 75 52 76 55 80 83 51 33
24 .03 81 44 73 50 78 58 81 56 85 57 72 39
25 .42 .10 74 43 74 51 80 58 86 56 82 85 83 43
26 .40 1.36 T 58 42 68 51 88 61 84 60 79 55 85 50
27 .10 1.54 .39 .07 4 21 62 44 92 51 84 60 68 56 75 40
28 T T .22 .02 27 2'20 71 44 81 62 83 59 76 54 61 39
29 T .01 09 33. €520 78 49 85 60 77 54 81 + 51 54 39
30 .01 .09 40 19 79 51 84 56 77 48 86 55 52 38
31 .01 78 57 80 48 82 58
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CLIMATIC DATA - OLIVIA 19390

Precipitation April May June July Auqust  September
Date April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min
1 .09 52 35 48 30 76 57 g7 64 76 53
2 .20 46 27 43 27 84 62 85 69 82 56
3 .97 .01 4 21 68 35 70 43 83 72 73 63
4 03 L2l 61 24 73 43 54 39 102 68 83 62
5 .50 .02 56 20 71 49 65 46 73 57 73 52
6 37 S 67 39 76 53 79 59 74 53
7 .66 33 17 78 46 77 52 82 65 80 54
8 .12 .14 50 30 g9z 51 74 57 g8 70 78 54
9 .06 66 37 70 50 80 54 81 61 79 59
10 .08 58 27 57 31 82 54 78 62 86 62
11 23 45 22 58 35 g0 63 81 65 82 49
12 .18 15 455 37 w19 70 48 83 66 70 54 74 58
13 .12 54 20 64 45 85 64 72 48 70 51
14 1.20 56 32 63 46 85 57 77 50 76 48
15 Jog .05 70 23 66 53 83 63 81 56 §7 57
16 .08 1.24 1.35 58 33 67 50 78 59 84 60 80 63
17 .05 .02 1.01 .08 37 19 63 43 66 59 85 66 85 67
18 .01 .12 51 28 62 37 77 6l 92 57 84 69
19 .25 .47 .84 .03 62 50 62 47 86 64 87 62 75 57
20 .53 .09 .17 65 48 74 43 80 61 76 56 65 57
21 .20 74 48 61 44 78 58 80 60 B0 58
22 .06 84 52 63 45 78 56 76 53 76 59
23 .04 .64 .05 .04 85 62 76 52 75 55 77 55 76 64
24 86 61 63 55 80 66 80 54 76 66
25 03 .23 .22 81 62 75 56 84 62 73 62 75 64
26 .03 .07 531, #9811 83 64 58 56 g2 67 76 67 86 64
27 .12 A15 8,01 78 48 73 53 g1 70 71 67 85 65
28 .84 J11 .87 5 33 73 53 85 69 81 64 84 67
29 .70 .95 41 36 81 49 82 67 84 64 81 58
30 .26 42 30 76 48 87 69 79 54 83 60
3l 77 50 74 52 85 60
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CLIMATIC DATA - PROSPER 1930

Precipitation April May June July August = September
Date April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 .02 1.81 .04 .12 48 26 86 61 85 59 92 58 85 54
2 .38 .08 .87 62 30 66 41 80 67 85 62 83 53
3 .39 75 45 56 39 88 6l 89 59 81 65
4 67 38 66 41 77 55 77 52 83 51
5 .20 .24 67 37 70 52 72 53 82 48 82 61
6 78 33 75 48 81 51 87 47 87 61
7 .04 .24 .75 85 49 71 48 83 68 89 53 77 56
8 67 43 70 52 76 59 82 57 87 56
] 47 28 83 46 84 53 86 57 78 54
10 63 22 88 58 72 8l 77 44 77 50
11 .83 .12 .08 69 31 82 67 77 55 64 41 94 57
12 .04 63 31 78 45 78 48 74 49 83 56
13 .47 72 49 78 53 79 47 82 42 82 58
14 .04 64 43 65 50 83 47 80 52 75 43
15 .12 .47 56 44 64 49 81 51 86 47 63 44
16 .08 58 40 76 56 87 50 86 56 64 38
17 .04 +1B 56 36 71 58 80 57 94 62 71 45
18 .20 .81 58 28 83 55 81 51 72 62 66 45
19 1.14 57 43 77 61 81 57 63 57 73 42
20 .20 .04 67 36 74 56 73 55 77 52 60 51
21 .04 .08 66 52 76 56 74 51 73 57 58 43
22 .04 .08 74 48 73 55 76 49 83 60 53 32
23 .04 77 42 76 54 86 47 83 68 65 28
24 .47 78 49 78 52 86 51 83 63 85 41
25 .08 .24 72 60 83 58 79 64 80 60 87 48
26 .54 .16 66 48 82 61 82 66 82 62 81 46
27 o) 4 76 43 76 65 84 68 88 62 64 41
28 .08 .04 83 55 84 65 80 66 87 55 62 35
29 79 47 85 66 78 52 88 51 58 35
30 80 47 81 60 78 47 84 51 68 29
31 .08 79 55 86 45 30 59

xiii



CLIMATIC DATA - WILLISTON 1930

Precipitation April May June July Auqust  September
Date April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 .01 .11 .07 .23 58 28 52 25 81 56 91 64 92 63 90 48
2 .01 .05 63 25 69 34 72 50 97 70 93 5% 95 59
3 .04 64 42 67 30 60 35 86 66 81 57 94 64
4 .05 T 58 34 65 43 71 46 81 43 82 46 85 50
5 42 15 70 36 71 50 76 45 89 52 93 56
6 .10 50 14 86 46 77 41 82 60 95 &5 94 56
7 .25 .01 T 53 26 86 46 78 52 93 61 100 62 g2 48
8 12 64 35 57 33 75 46 82 50 100 64 91 50
] T 60 29 53 29 82 47 86 54 91 6l 88 52
10 .04 43 13 64 28 93 61 95 55 86 53 83 45
11 T .03 .08 42 16 64 36 86 58 93 57 82 57 91 58
12 10 62 17 62 30 76 47 81 51 80 49 97 54
13 .03 58 30 61 41 75 45 90 49 g5 59 95 52
14 59 35 67 32 69 43 80 59 85 54 80 40
15 10 g 32 61 31 B5 44 61 49 86 51 99 58 80 48
16 .09 .21 T 59 22 56 41 63 54 83 50 100 62 75 38
17 .12 T .07 60 20 62 33 80 57 91 |55 93 53 67 53
18 .06 T g4402.4 32 73 29 62 41 81 56 82 51 84 49 71 38
19 T .02 .26 77 43 71 41 78 53 79 49 70 57 77 38
20 .02 82 43 70 48 78 52 75 46 82 55 74 48
21 T g 10 87 46 72 46 78 48 74 47 87 58 62 38
22 .11 83 48 72 43 81 49 79 53 80 64 61 33
23 80 52 75 47 87 55 87 |51 90 56 77 32
24 .29 76 41 78 55 96 58 91 55 84 58 86 47
25 .41 1.28 05, +11 71 41 75 49 95 66 83 65 81 56 88 48
26 T .02 .32 .24 65 39 66 44 98 62 87 65 71 59 87 49
27 T T .08 .03 T 48 28 75 46 96 64 83 55 80 56 71 43
28 .15 T .07 40 23 75 48 91 63 83 59 83 54 67 42
29 T .68 37 24 78 50 80 59 80 54 87 53 65 35
30 .01 T 42 20 77 63 88 57 81 49 96 48 67 37
31 80 56 93 55 88 57
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CLIMATIC DATA - WILMAR 1990

Precipitation April May June July August  September
Pate April May June July Aug. Sept. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min

1 53 34 46 30 75 58 86 63 77 57
2 .10 .14 45 27 44 26 83 62 83 69 80 63
3 .52 44 24 55 34 71¢ 39 88 71 79 66
4 .08 .03 .65 56 26 71 41 56 39 101 69 87 59
5 .42 55 23 1 47 64 48 76 59 74 55
6 37 15 67 35 74 52 76 57 75 % 50
7 .16 3% 17 76 48 75 50 80 63 78 53
8 15 .16 53 22 80 50 70 58 83 67 78 55
9 .03 62 34 69 51 76 54 80 59 80 55
10 .01 54 32 57 33 83 59 81 64 87 56
11 .75 .01 44 23 59 35 88 62 81 65 83 52
12 .03 .92 .62 .05 36 18 67 35 81 65 67 53 74 55
13 .28 52 24 65 43 84 64 71 52 63 48
14 1.03 55 30 64 52 82 53 76 52 76 58
15 .10 67 25 64 50 81 62 80 52 84 57
16 .81 2.39 58 27 55 49 81 58 83 60 79 . .58
17 .01 2.03  .lgv- A7 41 24 57 42 64 57 83 66 86 67
18 2.18 50 27 58 37 75 61 gL 57 83 67
19 215,39 49 - 0} 63 35 56 39 84 64 83 63 71 56
20 .74 1.22 65 43 47 43 79 61 76 54 58 55
21 .01 75 46 62 45 77 61 78 Bl 62 55
22 83 54 62 45 77 58 74 55 76 58
23 .05 .63 .18 .03 85 58 75 48 75 58 76 53 76 62
24 .02 .03 .34 85 61 73 54 82 62 79 63 77 83
25 .15 .05 .01 .55 83 62 57 34 80 69 70 67 83 66
26 .24 13 .35 82 .31 76 45 67 53 80 89 70 67 83 66
27 05 .01 .03 43 35 74 54 80 67 82 51 83 57
28 .82 A =500 40 33 81 49 B2 68 82 68 78% 157
29 .39 .62 38 29 73 46 85 68 82 68 82 60
30 .46 75 48 75 50 85 63
31
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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.

A1l 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.

A1l 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
Coma = Common mallow _ Qugr = Quackgrass
Copu = Common purslane Rrpw = Redroot pigweed
Cosf = Volunteer sunflower Ruth = Russian thistle
Dobr = Downy brome Soyb (Sobe) = Soybean
Fach = False chamomile Spkw = Spotted knapweed
Fibw = Field bindweed Sugb =(Sgbt) = Sugarbeet
Fipc = Field pennycress Sunfl (Sufl, Cosf) = Sunflower
Flwe (F1ix) = Flixweed Tamu = Tansy mustard
Foba - Foxtail barley Taoa = Tame oats
Fxtl = Foxtail species Tumu = Tumble mustard
Grft = Green foxtail Tymu = Tame yellow mustard
Gfpw = Greenflower pepperweed Vowh = Volunteer wheat
Girw = Giant ragweed Vele = velvetleaf
Howe = Horseweed Wesa = Western salsify
KOCZ = Kochia Wht = Wheat
Latu = Ladysthumb Wibw = Wild buckwheat
Lent = Lentils Wimu = Wild mustard
Lesp = Leafy spurge Wioa = Wild oats
L1sa = Lanceleaf sage Wipm = Wild proso millet
Mael = Marshelder Yeft = Yellow foxtail
Mesa = Meadow salsify
Mil (Ftmi) = Foxtail millet
Methods
PPI = Preplant incorporated PRE, PE = Preemergence
PEI = Preemergence incorporated P, PO, POST = Postemergence
Miscellaneous
DF = Dry flowable bee = Butoxyethyl ester
F = Fall dea = diethanolamine
FL = F = Flowable MS = modified seed oil
S = Spring PO, OC = Petroleum oil
L = Liquid concentrate (17% emulsifier)
G = Granules or gallon/A SPK = Spike stage
Inc = I = Incorporation SURF = S = Surfactant
%ir = inju = Percent injury rating Tswt = TW = Test weight
%sr = %std, strd = Percent stand reduction WP = Wettable powder
HT = Plant height ) WK = Surfactant by DuPont
alk = alkanolamine XVi X-77 = Surfactant by Ortho
dma = Dimethylamine Y1d = Yield



LIST OF HERBICIDES TESTED IN 1990

Common Name Abbre- Trade
or Code Name viation Company Formulation Name
AC22949 AC22949 American Cyanamid 2.5 1b/gal None
AC 310,448 AC310448 American Cyanamid 3 1b/gal None
AC7084-005A ACOO5A American Cyanamid 2.5 1b/gal None
AC7084-042A AC042A American Cyanamid 2.5 1b/gal None
Acetochlor Acet Monsanto 7.5 1b/gal Harness
Acifluorfen Acif BASF 2 1b/gal E,S Blazer
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 + Safencr Buty el 6.7 1b/gal L Sutan+
C 4243 C4243 Uniroyal 0.83 1b/gal E None
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
Chlorimuron Clim DuPont 25% DF Classic
Chlorsulfuron Clsu DuPont 75% DF Glean
Clethodim Clet Valent 2 1b/gal Select
Clomazone Clom FMC 4 1b/gal E Command
Clopyralid Clpy, Clop Dow Elanco 3 1b/gal S Stinger
Clopyralid+2,4-D Clpy&2,4-D Dow Elanco 0.38 + 2 Tb/gal S Curtail
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Common Name Abbre- Trade
or Code Name viation Company Formulation Name
Cyanazine Cyan DuPont 80% WP, 90% DF Bladex
4 1b/gal F

Cycloate Cycl ICI 6 1b/gal E Ro-Neet
Desmedipham Desm Nor-Am 1.3 1b/gal E Betanex
Desmedipham +

Phenmedipham Des & Phen Nor-Am 0.65+0.65 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-79406 (DPX-
£9636,&DPX-V9360) DPX79406 DuPont 25% WP None
DPX-A7881 DPX-A7 DuPont 75% DF Muster
DPX-E9636 DPX-E9 DuPont 25% DF None
DPX-V9360 DPX-V9 DuPont 75% DF Accent
Endothall Endo Pennwalt 3 1b/gal S Herbicide 273
EPTC EPTE ICI 7 1b/gal E Eptam
Ethalfluralin Etha Dow 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
Fluazifop-P Fi1fp-P 1¢l 1 1b/gal E Fusilade 2000
Fluroxypyr Flox Dow Elanco 1.7 1b/gal Starane
Fomesafen Fome 161 2 1b/gal Reflex
Fosamine Fosa DuPont 4 1b/gal S Krenite

Xviii



Common Name Abbre- Trade
or Code Name viation Company Formulation Name
Glyphosate Glyt Monsanto 3 1b/gal § Roundup
Glyphosate & 2,4-D Glyt & 2,4-D Monsanto 0.9 + 0.8 1b/gal S Landmaster II
Glyphosate &
dicamba Glyt & Dica Monsanto 1.1 + 0.5 1b/gal S Fallowmaster
Haloxyfop Halx Dow Elanco 2 1b/gal Verdict
HOE-7125 (fenoxaprop+MCPA Hoechst-Roussel 0.75 1b/gal Tiller
+ 2,4-D)
HOE-6001 HOE6001 ICI 0.58 1b/gal Puma
ICIA-5676 ICIA5676 ECT 6.4 1b/gal None
Imazaquin Imgn American Cyanamid 1.5 1b/gal Scepter
Imazethapyr Imep American Cyanamid 2.0 1b/gal Pursuit
Imazamethabenz Immb American Cyanamid 2.5 1b/gal E Assert
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 Dow Elanco 4 1b/gal F Surflan
Paraquat Para ICI 1.5 1b/gal § Gramoxone Super
2 1b/gal S Cyclone
Pendimethalin Pend American Cyanamid 4 1b/gal E Prowl
Picloram Picl Dow Elanco 2 1b/gal S Tordon 22K
Propachlor Prel Monsanto 4 1b/gal F Ramrod
Propanil & MCPA Prnl & MCPA Rohm & Haas 3+ 1.4 1b/gal E Stampede CM
Pyrazon Pyra BASF 4.2 1b/gal F Pyramin
Quizalofop Qufp DuPont 0.75 1b/gal EC Assure
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Common Name Abbre- Trade
or_Code Name viation Company Formulation Name
Quizalofop-UB Qufp-UB Uniroyal 1 1b/gal Pantera
R-25788, Dcmd 1C1 6 1b/gal E None
Dichlormid
Sethoxydim Seth, Sth BASF 1.5 1b/gal E Poast
Sulfometuron Sume DuPont 75% DF Oust
Thifensulfuron Thif DuPont 25% DF Pinnacle
Thifensulfuron &

Tribenuron Thif & Trib DuPont 75% DF Harmony Extra
Tribenuson Trib DuPont 75% DF Express
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, S Numerous
2,4-DB 2,4-DB Various 2 1b/gal Numerous

3pbbreviations in the tables may consist
listed letters when space was 7imited. Abbreviations of numbered compounds

vary with available space, but usually use the first letters and numbers.

XX
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SOIL TEST RESULTS AT VARIOUS WEED EXPERIMENT LOCATIONS

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

Carrington, ND Loam 3.6 7.2 Fertilized by test
Casselton, ND (Dalrymple) 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 8.0 98 10 410
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 (Sec. 22) Silty clay 6.0 7.5 190 26 1095
Hillsboro, ND Silty clay loam 4.7 7.8 283 53 1570
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 clay 3.9 7.0 78 38 970
New England, ND Clay loam 5.8 6.1
Clara City, MN Silty clay 4.8 7.9 170 37 450
St. Thomas, ND Silt loam 3.4 8.1 217 16 565
Valley City, ND Stony loam 9.4 6.7 5 5 1415

(Sec 22) Silty clay 3.2 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
Cavalier, ND Silty clay 5.8 6.9 135 30 720
Casselton, ND (Sugarbeet) Silty clay 4.0 7.8 129 18 675
Casselton, ND (Spray drift) Silty clay 3.5 1.9 120 12 425
Fargo (Canada thistle) Silty clay 4.4 7.9 55 27 425
Fargo Sec. 22 (Carryover) Silty clay 3.9 7.9 151 61 1097
Moorhead, MN (Canada thistle) Silty clay 4.5 7.8 193 29 340
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Fall and spring incorporated herbicides, Casselton, 1989-1990. Fall treatments
were applied 12:30 pm October 25, 1989 when the air temperature was 73F, soil
temperature at six inches was 50F, relative humidity was 54%, wind was 10 mph,
and soil moisture was poor. Spring treatments were applied 12:30 pm April 25,
1990 when the air temperature was 73F, soil temperature at six inches was 55F ;
relative humidity was 54%, wind was 20 mph, and the soil moisture was fair.
A1l 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. Al other PPI
treatments were incorporated with a rototiller set two inches deep. ‘Bush
Johnson BJ1320’ sugarbeet was seeded 1.25 inches deep in 22 inch rows April
25. Counter 156G was applied at 12 1b/A of product using a modified in-furrow

system at planting. Sugarbeet injury and common Tambsquarters control were
evaluated June 20.

Common
Sugarbeet Lambsquarters
Treatment Rate injury control
(1b/A) —=(%)--- o---- (Z)====<=
EPTC+Cycloate (fall) 1.542.5 0 69
EPTC+Cycloate (fall) 2+2 0 63
EPTC+Cycloate (fall) 2.542.5 1 81
Diethatyl (fall) 6 0 23
Ethofumesate (fall) 3.75 0 90
Cycloate (fall) 4 0 58
Cycloate+Triallate (fall) 4+1 0 71
Cycloate+Triallate (fall) 442 0 81
EPTC+Cyc1+Tria11ate,(fa]]) 2+42+1 4 79
EPTC+Cycl+Triallate (fall) 2+2+2 6 89
EPTC+Cyc1+Diethaty] (falil) 24244 5 80
EPTC (spring) 2 3 69
EPTC+Cycloate (spring) 1.5+¢1.5 6 80
EPTC+Cycloate (spring) 142 1 76
EPTC+Cycloate (spring) 14+2.5 9 76
EPTC+Cycloate (spring) 2+2 15 91
EPTC+Cycloate (spring) 1.5+2.5 9 86
Cycloate (spring) 4 5 78
Diethatyl (spring) 4 4 53
Diethatyl (spring) 6 9 65
Ethofumesate (spring) 3.75 0 93
EPTC+Cyc1+Diethatyl (spring) 1+2+4 16 92
EPTC+Cyc1+Triallate (spring) 1+2+2 6 89
Cycloate+Triallate (spring) 4+2 3 9]
C.V. % 98 8
LSD 5% 6 9
LSD 1% 8 11
# OF REPS 4 4

Summary

Fall applied EPTC+cycloate, diethatyl, cycloate, and cycloate+triallate
gave less control of common Tambsquarters than the same herbicide treatment
applied in the spring. Ethofumesate gave similar common lambsquarters control
with fall or spring application. EPTC+cycloate, diethatyl, and EPTC+cycloate
+diethatyl caused greater sugarbeet injury when spring applied rather than
fall applied. Triallate in combination with cycloate or EPTC+cycloate gave

better control of common Tambsquarters than cycloate alone or EPTC+cyloate
alone.
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Postemergence herbicides applied over soil applied herbicides, Cavalier, 1990. Soil applied
herbicides 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 herbicides were applied in 18 gpa water at 40
psi through 8002 nozzles and incorporated twice with a tandem disk and harrow 3:30 pm May 11
when the air temperature was 57F, soil temperature at six inches was 51F, relative humidity
was 46%, wind was 8-14 mph, and the soil moisture was fair. 'Maribo 862’ sugarbeet was
seeded 1.25 inches deep in 22 inch rows May 1l. The first postemergence herbicide
application was 12:30 pm May 29 when the air temperature was 78F, soil temperature at six
inches was 58F, relative humidity was 25%, wind was 4-6 mph, soil moisture was good,
sugarbeet was in the cotyledon stage, wild oats was Jjust emerging to 3 inches tall, wild
buckwheat was in the cotyledon to 1 leaf stage, and redroot pigweed was in the cotyledon
stage. The second postemergence application was 10:30 am June 5 when the air temperature was
69F, soil temperature at six inches was 55F, relative humidity was 55%, wind was 3-10 mph,
<0il moisture was good, sugarbeet was in the 2 leaf stage, wild oats was just emerging to 4
inches tall, wild buckwheat was in the cotyledon to 3 leaf stage, and redroot pigweed was in
the cotyledon to 2 leaf stage. The third postemergence application was 10:30 am June 14 when
the air temperature was 51F, soil temperature at six inches was 59F, relative humidity was
75%, wind was 8-13 mph, soil moisture was good, sugarbeet was in the 4 leaf stage, wild oats
was 6 to 10 inches tall, wild buckwheat was in the 1 leaf stage to 2 inches tall, and redroot
pigweed was in the cotyledon to 6 leaf stage. A1l postemergence treatments were applied in
8.5 gpa water at 38 psi through 8001 nozzles to the center four rows of six row plots.
Sugarbeet injury and wild oats, wild buckwheat, and redroot pigweed control were evaluated in
the untreated, EPTC+cycloate, and diethatyl strips June 30.

Untreated EPTC+Cycloate Diethatyl
Rate Sgbt Wioa Wibw Rrpw Sgbt Wioa Wibw Rrpw Sgbt Wioa Wibw Rrpw
Treatment* (1b/A) ini cntl cntl cntl inj cntl cntl cntl  inj cntl cntl cntl

No Postemergence Treatment
0 0 0 0 g8 64 18 45 0 40 18 58

Des/Des/Seth+Dash
0.16/0.25/0.2+0.25G 10500 ¢ 47 70 15T NI00Eel 68 1 R 100 mes 85
Des/Des/Seth+Dash
0.25/0.33/0.2+0.256 1 ool N aas 598 8 100 74 64 0 100 650 8l
Des/Des/Des+$eth+Dash -
0.16/0.25/0.33+0.2+0.ZSG 4 99 8 95 26 100 98 96 61 100N 86 W96
De&Ph/De&Ph/Seth+Sun-11
0.16/0.25/0.2+0.25G 5 100 78 60 13 100 g2 73 4 00 75E N BS
De&Ph/De&Ph/Seth+Sun-It
0.25/0.33/0.2+0.25G 6 100 € 68 18 100 90 71 6 100 81 75
De&Ph/De&Ph/De&Ph+Seth+Sun—It
0.16/0.25/0.33+0.2+0.25G g 100 96 94 25 100 97 95 15 100 98 98

Des/Des+C1py/Seth+Dash
0

.16/0.25+0.09/0.2+0.256G 1 100 74 78 15 100 95 89 1 100 82 79
Des/Des+C1py/Seth+Dash
0.16/0.25+0.19/0.2+0.256 g 100 92 85 25 100 98 o5 10 100 97 98
Des+C1py/De$+C1py/Seth+Dash
0.16+0.09/0.25+0.09/0.2+0.25G 4 100 91 79 23 100 97 91 5 100 90 91
Des+Endo/Des+Endo/Seth+Dash
0.16+0.25/0.25+0.25/0.2+0.256 0o 100 50 76 10 100 80 79 1 100 61 80
De&Ph/De&Ph+C1py/Seth+Sun-It
0.16/0.25+0.09/0.2+0.25G 1 100 74 68 14 100 95 78 9 100 86 85

DP+C1py/DP+£1py/Seth+Sun-It
0.16+0.09/0.25+0.09/0.2+0.ZSG

(7]
(V=]
(V)

g3 75 21 1lop 99 9l 5 100 98 &7

{(experiment continued on next page)



Postemergence herbicides applied over soil applied herbicides, Cavalier, 1990. (continued)

Untreated EPTC+Cycloate Diethatyl
Rate Sgbt Wioa Wibw Rrpw Sgbt Wioa Wibw Rrpw Sgbt Wioa Wibw Rrpw
Treatment* (1b/A) inj cntl cntl cntl  inj cntl cntl cntl _inj entl cntl cntl
e g W e TR O B R T N S r R L A o B )

De+FB/De+FB/Seth+Dash
.16+.0625G/.25+.0625G/.2+.256G L 100 52 81 11 100 66 86 0 100 47 83
Des+DC1/Des+DC1/Seth+Dash
0.16+0.25%/0.25+0.25%/0.2+0.25G 0 100 .53, 54. 11 100 84 60 0 100 60 80
Des+DC2/Des+DC2/Seth+Dash
0
0

0.16+0.25%/0.25+0.25%/0.2+0.25G 0 100 50 51 13 100 83 71
Des+DC3/Des+DC3/Seth+Dash

0.16+0.25%/0.25+0.25%/0.2+0.256G 0 100 53 58 13 100 76 75

100" 66 73
100 49 83

C.V. % 180 el 102 Ve g My Re ¥ g g U et Sg
LSD 5% AR TR e TR el B e e T
LSD 1% Hov ale ldb i@t s 5y T el gotemiiane
# OF REPS et SIS NG e AR U s S

* Dash = BASF adjuvant; Sun-It = sunflower methyl ester from Agsco; FB = "Foam Buster’
antifoaming agent; DC1 = X2 5309 surfactant from Dow Corning; DC2 = DC 193 surfactant
from Dow Corning; DC3 = DC 1315 surfactant from Dow Corning

Summary

Sethoxydim gave nearly total control of wild oats. Sugarbeet injury from postemergence
herbicides was greater when the sugarbeets were previously treated with EPTC+cycloate as
compared to diethatyl or no treatment. Foam Buster plus desmedipham over EPTC+cycloate gave
better control of redroot pigweed than desmedipham over EPTC+cycloate. Three applications of
desmedipham or desmedipham&phenmedipham gave control of wild buckwheat and redroot pigweed
superior to two applications. Addition of clopyralid to desmedipham or desmedipham &

phenmedipham gave or tended to give better wild buckwheat control than desmedipham or
desmedipham&phenmedipham alone.




postemergence herbicides applied over soil applied herbicides, Hillsboro, 1990. Soil applied
herbicides 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 1.542 1b/A, and a third strip
had no soil applied herbicide. Soil applied herbicides were applied in 18 gpa water at 40
psi through 8002 nozzles and incorporated twice with a tandem disk and harrow 11:30 am May 15
when the air temperature was 59F, soil temperature at six inches was 56F, relative humidity
was 73%, wind was 10-17 mph, and the soil moisture was fair. 'Maribo 862’ sugarbeet was
seeded 1.25 inches deep in 22 inch rows May 15. The first postemergence herbicide
application was 1:30 pm May 30 when the air temperature was 80F, soil temperature at six

inches was 62F, relative humidity was 30%, wind was 7-12 mph, soil moisture was good,
sugarbeet was in the cotyledon stage, green foxtail was just emerging to 0.5 inches tall, and
prostrate pigweed and redroot pigweed were in the cotyledon to 2 leaf stage. The second
postemergence application was 5:30 pm June 6 when the air temperature was 71F, soil
temperature at six inches was 63F, relative humidity was 45%, wind was 3-9 mph, soil moisture
was good, sugarbeet was in the 2 leaf stage, green foxtail was 0.5 to 1.5 inches tall, and
prostrate pigweed and redroot pigweed were in the cotyledon to 4 leaf stage. The third
postemergence application was 10:15 pm June 13 when the air temperature was 73F, soil
temperature at six inches was 64F, relative humidity was 74%, wind was 4-8 mph, soil moisture
was good, sugarbeet was in the 4 leaf stage, green foxtail was 0.5 to 2 inches tall, and
prostrate pigweed and redroot pigweed were in the cotyledon to 6 leaf stage. All
postemergence treatments were applied in 8.5 gpa water at 38 psi through 8001 nozzles to the
center four rows of six row plots. Prostrate pigweed and redroot pigweed and green foxtail
control and sugarbeet injury were evaluated in the untreated, EPTC+cycloate, and diethatyl

strips June 23.

Untreated EPTC+Cycloate Diethatyl
Prpw Prpw Prpw
or or or
Rrpw Grft Sgbt Rrpw Grft Sgbt Rrpw Grft Sgbt
Treatment* Rate cntl cntl  inj ecntl el e el Etel el
R G o ke, (I Rt s R
No Postemergence Treatment
0 0 0 0 75 85 0 A 50 0
Des/Des/Seth+Dash
0.16/0.25/0.2+0.25G 84 100 6 g6 100 11 86 100 6
Des/Des/Seth+Dash
0.25/0.33/0.2+0.25G 84 100 16 91 100 18 93 100 19
Des/Des/Des+Seth+Dash
0016/0.25/0.33+0.2+0.25G 97 100 26 100 100 30 100 100 30
De&Ph/De&Ph/Seth+Sun-It
0.16/0.25/0.2+0.25G 78 100 9 83 100 10 85 100 9
De&Ph/De&Ph/Seth+Sun-1t
0.25/0.33/0.2+0.25G 78 100 18 gg 100 25 89 100 24
De&Ph/De&Ph/De&Ph+Seth+Sun-It
0.16/0.25/0.33+0°2+0.25G 95 100 25 96 100 31 97 100 29
Des/Des+C1py/Seth+Dash
0.16/0.25+0.09/0.2+0.25G 83 100 14 g8 100 19 90 100 16
Des/Des+C1py/Seth+Dash
0.16/0.25+0.19/0.2+0.25G 83 100 16 g1 100 23 90 100 21
Des+C1py/Des+c1py/Seth+Dash
0.16+0.09/0.25+0.09/0.2+0.ZSG 80 100 11 90 100 16 91 100 15
Des+Endn/De$+Endo/Seth+Dash
0.16+0.25/0.25+0.25/0.2+0.25G 79 100 8 g6 100 13 89 100 10
De&Ph/De&Ph+C]py/Seth+Sun-It
0.16/0.25+0.09/0.2+0.25G 84 100 18 89 100 19 91 100 20
DP+C1py/DP+C1py/Seth+Sun-It
0.16+0.09/0.25+0.09/0.2+0.ZSG g5 100 24 9] 100 25 90 100 23

(experiment continued on next page)



Postemergence herbicides applied over soil applied herbicides. Hillsboro, 1990. (continued)

Untreated EPTC+Cycloate Diethatyl
Prpw Prpw Prpw
or or or
Rrpw Grft Sgbt Rrpw Grft Sgbt Rrpw Grft Sgbt
Treatment* Rate cntl _cntl  inj entl entl  inj entl cntl  inj
(1b/A) e T L
De+FB/De+FB/Seth+Dash
0.16+0.0625G/0.25+0.0625G/0.2+0.256G 79 100 1 83 100 9 85 100 4
Des+DC1/Des+DC1/Seth+Dash
0.16+0.25%/0.25+0.25%/0.2+0.25G 80 100 9 88 100 11 88 100 9
Des+DC2/Des+DC2/Seth+Dash
0.16+0.25%/0.25+0.25%/0.2+0.25G 78 100 9 86 100 14 89 100 10
Des+DC3/Des+DC3/Seth+Dash
0.16+0.25%/0.25+0.25%/0.2+0.25G 81 100 6 89 100 10 90 100 9
C.V. % 8 0 4] 5 2 28 5 0 34
LSD 5% 9 NS 7 6 2 7 6 0 7
LSD 1% 12 NS 10 9 3 9 8 0 10
# OF REPS 4 4 4 4 4 4 4 4 4

* Dash = BASF adjuvant; Sun-It = sunflower methyl ester from Agsco; FB = "Foam Buster’
antifoaming agent; DCl = X2 5309 surfactant from Dow Corning; DC2 = DC 193 surfactant
from Dow Corning; DC3 = DC 1315 surfactant from Dow Corning

Summary

Foam Buster and the Dow Corning surfactants did not improve pigweed spp. control from
desmedipham. Three applications of desmedipham or desmedipham&phenmedipham gave or tended to

give greater pigweed spp. control and sugarbeet injury than two applications. Sethoxydim +
Dash gave total control of green foxtail.



Postemergence herbicides applied over soil applied herbicides, TRV S 2= 7 , . as
herbicides 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 herbicides were applied in 18 gpa water at 40
psi through 8002 nozzles and incorporated twice with a tandem disk and harrow 11:30 am May 18
when the air temperature was 53F, soil temperature at six inches was 49F, relative humidity
was 48%, wind was 4-8 mph, and the soil moisture was good. 'Van der Have Puressa II’
sugarbeet was seeded 1.25 inches deep in 22 inch rows May 18. The first postemergence
herbicide application was 9:45 am June 7 when the air temperature was 64F, soil temperature
at six inches was S8F, relative humidity was 70%, wind was 5-11 mph, soil moisture was good,
sugarbeet was in the 2 leaf stage, and redroot pigweed was in the 2 leaf stage. The second
postemergence application was 3:00 pm June 13 when the air temperature was 83F, soil
temperature at six inches was 74F, relative humidity was 43%, wind was 4-9 mph, soil moisture
was good, sugarbeet was in the 2 to 4 leaf stage, and redroot pigweed was in the 1 to 6 leaf
stage. The third postemergence application was 6:00 pm June 18 when the air temperature was
86F, soil temperature at six inches was 76F, relative humidity was 37%, wind was 3-5 mph,
soil moisture was good, sugarbeet was in the 4 leaf stage, and redroot pigweed was in the 4
to 6 leaf stage. All postemergence treatments were applied in 8.5 gpa water at 38 psi
through 8001 nozzles to the center four rows of six row plots. Redroot pigweed control and
sugarbeet injury were evaluated in the untreated, EPTC+cycloate, and diethatyl strips June
29.

Untreated EPTC+Cyclo Diethatyl
Rrpw Sgbt  Rrpw Sgbt  Rrpw Sgbt

Treatment* Rate cntl  inj entl  ing cntl inj

QbR e e A lreneoeztn s
No Postemergence Treatment 0 0 0 74 13 91 1
Des/Des/Seth+Dash .16/.25/.2+.25G 83 3 94 15 98 1
Des/Des/Seth+Dash .25/.33/.2+.256G 81 5 93 16 99 3
Des/Des/Des+Seth+Dash .16/.25/.33+.2+.256G 89 3 98 18 100 3
De&Ph/De&Ph/Seth+Sun-It .16/.25/.2+.256G 76 0 92 13 97 1
De&Ph/DedPh/Seth+Sun-It .25/.33/.2+.256 76 0 gy 14 99 1
De&Ph/De&Ph/De&Ph+Seth+Sun-It .16/.25/.33+.2+.25G 88 3 96 20 100 5
Des/Des+C1py/Seth+Dash .16/.25+.09/.2+.25G 88 0 95 14 100 1
Des/Des+C1py/Seth+Dash .16/.25+.19/.2+.25G 87 5 96 16 100 1
Des+C1py/Des+C1py/Seth+Dash .16+.09/.25+.09/.2+.25G 88 10 96 25 100 4
Des+Endo/Des+Endo/Seth+Dash .16+.25/.25+.25/.2+.25G 76 10 9l 26 99 13
Ue&Ph/De&Ph+£1py/Seth+Sun-It .16/.25+.09/.2+.25G 79 4 93 15 100 1
DP+C1py/DP+C1py/Seth+Sun-It .16+.09/.25+.09/.2+.25G 80 3 93 18 100 4
De+FB/De+FB/Seth+Dash .16+.06256/.25+.06256/.2+.25G 79 0 92 15 100 3
Des+DC1/Des+DC1/Seth+Dash .16+.25%/ . 25+.25%/ .2+.256 84 3 95 20 100 4
Des+DC2/Des+DC2/Seth+Dash 16+.25%/ .25+.25%/ .2+.25G 81 1 95 16 100 1
Des+DC3/Des+DC3/Seth+Dash 16+.25%/ . 25+.25%/ . 2+.25G 79 1 93 15 100 1
C.V. % 6 126 3 33 1 97
LSD 5% 7 5 4 8 2 4
LSD 1% 9 i 5 NS 2 5
# OF REPS 4 g 4 4 4 4

* Dash = BASF adjuvant; Sun-1t = sunflower methyl ester from Agsco; FB = ’‘Foam Buster’
antifoaming agent; DOCl = X2 5309 surfactant from Dow Corning; DC2 = DC 193 surfactant
from Dow Corning; DC3 = DC 1315 surfactant from Dow Corning

Summary

Postemergence herbicides over EPTC+cycloate caused greater sugarbeet injury than
postemergence herbicides alone or postemergence herbicides over diethatyl. Postemergence
herbicides over diethatyl gave nearly total control of redroot pigweed. Desmedipham &
phenmedipham applied twice without a soil applied herbicide tended to give less redroot
pigweed control than desmedipham applied twice. Foam Buster and the Dow Corning surfactants
did not improve redroot pigweed control from desmedipham.



Postemergence herbicides applied over soil applied herbicides, combined data
from Cavalier, Hillsboro, and Mooreton, 1990.

3 locations combined Cavalier
Untreated EPTC+Cycl Diethatyl Untrt EP+Cy Diet
Sgbt Rrpw Sgbt Rrpw Sgbt Rrpw Wibw Wibw Wibw
Treatment* Rate inj cntl inj cntl inj cntl cntl cntl cntl

(Tb/A)  =mmeecmieee (%) =-c-cmmmme
No Postemergence Treatment
0 0 0 1 65 0 73 0 18 18

Des/Des/Seth+Dash
: 0.16/0.25/0.2+0.25G 3 79 14 B2 590 v - 47 81 67
Des/Des/Seth+Dash
0.25/0.33/0.2+0.25G 8. 75 17 83 7 91 44 74 50
Des/Des/Des+Seth+Dash
0.16/0.25/0.33+0.2+40.256 11 94 25 98 13 98 82 g8 86
De&Ph/De&Ph/Seth+Sun-1t
0.16/0.25/0.2+0.25G 5 <7l 12" 82 5 89 78 92 75
De&Ph/De&Ph/Seth+Sun-1It
0.25/0.33/0.2+0.256 8 74 19 83 10 88 80 90 81
De&Ph/De&Ph/De&Ph+Seth+Sun-1t
0.16/0.25/0.33+0.2+0.256 12 92 25 96 16 98 96 97 98
Des/Des+C1py/Seth+Dash
0.16/0.25+0.09/0.2+0.25G 5 83 16 91 6 90 74 95 82
Des/Des+Clpy/Seth+Dash
0.16/0.25+0.19/0.2+0.256¢ 10 85 21 94 11 96 92 98 97
Des+Clpy/Des+Clpy/Seth+Dash
0.16+0.09/0.25+0.09/0.2+0.25G 8 82 21 .. .92 8 94 g1 97 90
Des+Endo/Des+Endo/Seth+Dash
0.16+0.25/0.25+0.25/0.2+0.25G 6 77 16 .85
De&Ph/De&Ph+C1py/Seth+Sun-1t

o
0o
(Ve
o
o
(00]
o
(o)}
—

0.16/0.25+0.09/0.2+0.25G 8. 171 16 86 10 92 74 95 86

D&P+C1py/D&P+Clpy/Seth+Sun-1It

0.16+0.09/0.25+0.09/0.2+0.256¢ 10 80 21 91 10 92 93 99 98
Des+FB/Des+FB/Seth+Dash

.16+.0625G/.25+.0625G/.2+.25G 1 “80°. 12 87 2 89 52 66 47
Des+DC1/Des+DC1/Seth+Dash
0.16+0.25%/0.25+0.25%/0.2+0.25G 4 73 14 81 4 89 53 84 60
Des+DC2/Des+DC2/Seth+Dash
0.16+0.25%/0.25+0.25%/0.2+0.25G 84770 14 . 84 4 8y 50 83 66
Des+DC3/Des+DC3/Seth+Dash
0.16+0.25%/0.25+0.25%/0.2+0.25G 8§ 73 13 B6 3 91 53 76 49
c.V. % 44 | 5 32 4 21 11 16
LSD 5% 4 7 5 6 3 5 20 13 16
LSD 1% 5 10 7 8 4 7 26 17 21
# OF REPS 4 4 4 4 4 4 4 4 4

* Dash = BASF adjuvant; Sun-It = sunflower methyl ester from Agsco;
FB = "Foam Buster’ antifoaming agent; DCl1 = X2 5309 surfactant from Dow

Corning; DC2 = DC 193 surfactant from Dow Corning; DC3 = DC 1315 surfactant
from Dow Corning



Postemergence herbicides over soil applied herbicides, Clara City, 1990.
Preplant incorporated herbicides were applied 5:50 pm May 4 when the air
temperature was 71F, soil temperature at six inches was 58F, relative humidity
was 34%, wind was 5-10 mph, and soil moisture was good. Incorporation was
with a rototiller set four inches deep. ‘Maribo 862’ sugarbeet was seeded
1.25 inches deep in 22 inch rows May 4. Preemergence treatments were applied
May 4 after planting. A1l soil applied herbicides were applied in 17 gpa
water at 40 psi through 8002 nozzles to the center four rows of six row plots.
The first postemergence herbicide application was 9:30 am May 29 when the air
temperature was 60F, soil temperature at six inches was 59F, relative humidity
was 69%, wind was 5 mph, soil moisture was good, and sugarbeets were in the 2
leaf stage. The second postemergence application was 11:00 am June 6 when the
air temperature was 65F, soil temperature at six inches was 62F, relative
humidity was 55%, wind was 8-10 mph, soil moisture was good, and sugarbeets
were in the 4 leaf stage. The third postemergence application was 3:20 pm
June 13 when the air temperature was 82F, soil temperature at six inches was
79F, relative humidity was 48%, wind was 10 mph, soil moisture was good, and
sugarbeets were in the 6 leaf stage. All postemergence treatments were
applied in 8.5 gpa water at 38 psi through 8001 nozzles to the center four
rows of six row plots.  Sugarbeet injury and green foxtail control were
evaluated June 22.

Sgbt  Grft
Treatment* Rate inj cntl
R e e
EPTC (ppi) 255 6 87
Cycloate (ppi) 4 1 93
EPTC+Cycloate (ppi) 1.5+2.5 6 98
Diethatyl (pre) 5 4 88
Ethofumesate (pre) 395 6 89
Des/Des/Seth+Dash 0.25/0.33/0.2+0.25G 7/ 99
Des/Des+C1py/Seth+Dash 0.25/0.33+0.09/0.2+0.25G 4 92
Des/Des+C1py/Seth+Dash 0.25/0.33+0.19/0.2+0.25G 13 99
Des+c1py/Des+C1py/Seth+Dash 0.25+0.09/0.33+0.09/0.2+0.25G 4 82
Des/Des/Des+Seth+Dash 0.25/0.33/0.5+0.2+0.25G 11 90
Des+Endo/Des+Endo/Seth+Dash 0.25+0.25/0.33+0.25/0.2+0.25G 6 92
Des+FB/Des+FB/Seth+Dash 0.25+0.0625G/0.33+0.0625G/0.2+0.25G 12 99
EPTC (ppi)/Des/Des/Seth+Dash 2.5/0.16/0.25/0.2+0.25G 15 99
Cycl (ppi)/Des/Des/Seth+Dash 4/0.16/0.25/0.2+0.25G 9 99
EPTC+Cycl (ppi)/Des/Des/Seth+Dash 1.5+2.5/0.16/0.25/0.2+0.25G 6 91
Diet (pre)/Des/Des/Seth+Dash 5/0.16/0.25/0.2+0.25G 5 92
Etho (pre)/Des/Des/Seth+Dash 3.5/0.16/0.25/0.2+0.25G 6 99

EP+Cy(ppi)/D/D+C1py/Seth+Dash 1.5+2.5/0.16/0.25+0.09/0.2+0. 256 100" 93
EP+Cy(ppi )/D+C1p/D+C1p/StheDsh 1.5+2.5/.16+.09/.25+.09/.2+.25% 10 99

EP+Cy(ppi)/De/De/De+Seth+Dash 1.5+2.5/0.16/0.25/0.33+0.2+0,25G 6 97
C.V. % 79 12
LSD 5% NS NS
LSD 1% _ NS NS
# OF REPS 4 4

% Dash = adjuvant from BASF; FB = "Foam Buster’ antifoaming agent
Experiment was conducted in cooperation with Mark Law, Southern Minnesota Beet
Sugar Cooperative.

Summary

A1l treatments gave similar control of green foxtail and similar sugarbeet
injury.
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Canada thistle control, Moorhead, 1990. Plots 40 feet long and 15 feet wide
were established in a very dense population of Canada thistle. Herbicides
were applied in 8.5 gpa water at 38 psi through 8001 nozzles to the center 10
feet of each plot. A1l single application treatments except those containing
glyphosate and the first half of split application treatments were applied
10:00 pm May 29 when the air temperature was 67F, relative humidity was 50%,
wind was 2-4 mph, soil moisture was good, and Canada thistle was emerging to 6
inches tall. The second half of split treatments and treatments containing
glyphosate were applied 8:00 pm June 12 when the air temperature was 76F, soil
temperature at six inches was 76F, relative humidity was 52%, wind was 0-2
mph, soil moisture was good, and Canada thistle was 2 to 20 inches tall and
budding. A rototiller set four inches deep was used to till plots 3, 9, and
14 days after Canada thistle was treated with clopyralid at 0.19 1b/A. Canada
thistle control was evaluated July 14.

1990 Canada Thistle
Treatment* Rate control, July 14, 1990
(el . TR = (%) ===
Clopyralid 0.09 55
Clopyralid 0.19 79
Clopyralid 0.25 85
Clopyralid+Dash 0.19+0.25G 70
Clopyralid+Sun-It 0.19+0.25G 76
Clopyralid/Clopyralid 0.095/0.095 95
Clopyralid/Clopyralid 0.125/0.125 96
--/Glyphosate+X-77 1.5+0.25% 93
--/Glyt+Clpy+X-77 1+0.19+0.25% 98
DPX-L5300+X-77 0.015+0.25% 51
Clopyralid+2,4-D 0.09+0.5 65
Clopyralid+Desmedipham 0.19+0.5 80
Dicamba+MCPA 0.12+0.25 38
Clopyralid (tilled 3 DAT) 0.19 70
Clopyralid (tilled 9 DAT) 0.19 : 69
Clopyralid (tilled 14 DAT) 0.19 83
HIGH MEAN 98
LOW MEAN : 38
EXP MEAN 75
C.V. % 10
LSD 5% 10
LSD 1% 14
# OF REPS 4
* X-77 = non-ionic surfactant from Valent; Dash = adjuvant from BASF;

Sun-It = sunflower methyl ester from Agsco
Summary

Dash and Sun-It as adjuvants did not improve Canada thistle control
compared to clopyralid alone. Two applications of clopyralid gave Canada
thistle control superior to a single application. Tillage 3 or 9 days after
clopyralid application reduced or tended to reduce Canada thistle control
compared to no tillage. Combining desmedipham with clopyralid did not affect
Canada thistle control. Clopyralid+2,4-D gave better control than clopyralid
alone at the same rate.



Canada_thistle control, Fargo, 1989-1990. ‘Mitsui Monohikari’ sugarbeet was
seeded 1.25 inches deep in 22 inch rows May 12, 1989. Plots 34 feet long and
nine rows wide were established in a dense population of Canada thistle. The
single application treatments and the first half of split application
treatments were applied May 31, 1989 when Canada thistle was emerging to six
inches tall. The second half of split treatments was applied June 14, 1989
when Canada thistle was 5 to 10 inches tall. The bud stage treatments were
applied June 26, 1989. Sugarbeets were cultivated June 8, June 14, and June
29, 1989. Canada thistle control was evaluated September 26, 1989.
Sugarbeets were not harvested in 1989 due to gopher damage in the plot area.
Ethofumesate at 5.0 1b/A was applied to the whole plot area and incorporated
October 17, 1989. ‘Van der Have Puressa 11’ sugarbeet was seeded 1.25 inches
deep in 22 inch rows April 20, 1990. Desmedipham&Phenmedipham at 0.16 1b/A
was applied to the whole plot area May 23, 1990. Treatments were applied 8:00
pm June 12, 1990 when the air temperature was 76F, soil temperature at six
inches was 76F, relative humidity was 52%, wind was 2-4 mph, soil moisture was
good, sugarbeets were in the 6 to 8 leaf stage, and Canada thistle was 3 to 10
inches tall. The second half of split application treatments and bud stage
treatments were applied 9:00 am July 6, 1990 when the air temperature was 69F,
soil temperature at six inches was 65F, relative humidity was 72%, wind was 5-
12 mph, soil moisture was good, sugarbeets were in the 16 to 20 leaf stage,
and Canada thistle was 16 to 28 inches tall. A1l treatments were applied in
8.5 gpa water at 38 psi through 8001 nozzles to eight rows of nine row plots.
Sugarbeets were cultivated June 26, 1990. Plots were hand weeded throughout
the 1989 and 1990 growing season to remove all weeds except Canada thistle.
Canada thistle control was evaluated June 9 and September 12, 1990. Canada
thistle was counted in 40 square feet of each plot July 19, 1990. Two center
rows of sugarbeets 34 feet long were harvested and counted September 17, 1990.

Table 1.

Evaluation after Evaluation after

one application two applications

9/18/89 6/09/90 9/12/90 7/19/90

CATH CATH CATH CATH

Treatment* Rate cntl cntl cntl Plants

S s (%)---=------- (40ft°)
Untreated Check 0 0 0 0 83
Clopyralid 0.09 66 68 98 6
Clopyralid 0.19 84 95 100 2
Clopyralid 0.25 64 67 100 3
Clopyralid+Desmedipham 0.19+0.5 82 87 100 3
Clopyralid+Desmedipham 0.25+0.5 87 87 100 3
Clopyralid+Dash 0.09+0.25G 53 68 100 9
Clopyralid+Dash 0.19+0.25G 88 83 100 1
Clopyralid+Dash 0.25+0.25G 86 88 98 3
Clopyralid+Endothall 0.19+40.75 79 87 100 3
Clopyralid+Sun-It 0.19+0.25G 74 92 99 2
Clopyralid+0C 0.19+0.25G 81 85 99 2
Clopyralid/Clopyralid 0.095/0.095 79 80 100 0
Clopyralid/Clopyralid 0.125/0.125 88 90 100 1
Glyphosate+X-77 (bud stage) 1.5+40.25% 59 85 97 4
G1yt+Dicamba+X-77(bud stage) 1+0.25+0.25% 64 80 99 1]
Glyt+Clpy+X-77 (bud stage) 1+0.19+0.25% 60 72 96 19
Untreated Check 0 0 0 13 81
C.V. % 22 18 6 87
LSD 5% 20 22 9 19
LSD 1% 27 29 13 26
# OF REPS 4 3 3 g

(experiment continued on next page)
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Canada thistle control, Fargo, 1989-1990. (continued)

Jable 2.
Loss
Sgbt to Root Impur Extract

[reatment* Rate Popl Sucrose Mol Yield Index Sucrose

(1b/A) ~ (/68ft) (%) (%) (ton/A) (1b/A)
Untreated Check 0 48 17.4 2.1 10.6 906 3210
Clopyralid 0.09 66 16.6 2.1 14.9 940 4218
Clopyralid 0.19 75 17.1 2.4 16.6 1059 4798
Clopyralid 0.25 70 16.9 2.4 17.3 1056 4922
Clopyralid+Desmedipham 0.19+0.5 63 17.7 2.5 14.5 1025 4345
Clopyralid+Desmedipham 0.25+0.5 65, 2161+ 2.5 15,0, 1134 .- 4025
Clopyralid+Dash 0.09+0.25G 72 17.5 2.3 4.8 953 - 4443
Clopyralid+Dash 0.19+0.25G 62 16.9 2.1 12.3 923 3603
Clopyralid+Dash 0.25+0.25G 8 N7y 2.2 15.8 921 4772
Clopyralid+Endothall 0.19+0.75 65 17.1 2.2 13.1 932 3878
Clopyralid+Sun-1t 0.19+0.25G 69 16.9 2.4 14.8 1025 4236
Clopyralid+0C 0.19+0.25G 50  16.7 2.2 11.1 976 3283
Clopyralid/Clopyralid 0.095/0.095 Je. 17.3 2.3 .14.8 977 4386
Clopyralid/Clopyralid 0.125/0.125 79 16.2 2.3 +16.9 1057 4599
Glyphosate+X-77 (July 6) 1.5+0.25% == mmme Cemel smel sEne Cowess
Glyt+Dicamba+X-77 (July6) 1+0.25+0.25% == Bimreet oaelosseed Bafeek 0 wtiel
Glyt+Clpy+X-77 (July 6) 1+0.19+0.25% et T T
Untreated Check 0 40 16.7 2.2 6.8 988 1944
C.V. % 21 5.4 11.0 23.9 14 24
LSD 5% NS NS NS 5.6 NS NS
LSD 1% NS NS NS NS NS NS
# OF REPS 3 3 3 3 3 8
* Dash = BASF adjuvant; Sun-It = sunflower methyl ester from Agsco;

OC = Mor-Act petroleum 0il concentrate from Wilbur-Ellis;

X-77 = non-ionic surfactant from Valent

Summary

Canada thistle control was evaluated in September 1989 about four months
after the first herbicide application, and in June 1990, about one year after
the first application but prior to the second herbicide application. Canada
thistle control in June 1990 was similar to or greater than control in
September 1989. In June 1990, clopyralid at 0.19 1b/A gave better control
than 0.09 1b/A but 0.25 1b/A gave less control than 0.19 1b/A for reasons
unknown. Adding desmedipham, endothall, or oil additive to clopyralid had no
significant effect on control of Canada thistle. Split application of
clopyralid gave control of Canada thistle similar to single full vrate
applications. Glyphosate+X-77 at 1.5 1b/A+0.25% gave Canada thistle control
similar to clopyralid at 0.19 1b/A. Glyphosate+clopyralid+X-77 at 1+0.191b/A
+ 0.25% gave less Canada thistle control than clopyralid at 0.19 1b/A. Canada
thistle control in September of 1990 after two applications of each treatment
was excellent with all treatments. Sugarbeet yields were variable in the
experiment and no significant differences were detected.
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Common_ cocklebur control with postemergence herbicides, Clara City, 1990.
This experiment was established in a commercial sugarbeet field seeded with
"KW 3265’ May 10, 1990. The first herbicide application was 1:00 pm June 4
when the air temperature was 61F, soil temperature at six inches was 62F,
relative humidity was 67%, soil moisture was good, sugarbeet was in the
cotyledon stage, and common cocklebur was in the 2 leaf stage. The second
application was 9:30 am June 14 when the air temperature was 68F, soil
temperature at six inches was 65F, relative humidity was 75%, wind was 0-5
mph, soil moisture was good, sugarbeet was in the 2 leaf stage, and common
cocklebur was in the 2 to 4 leaf stage. The third application was 10:30 am
June 21 when the air temperature was 68F, soil temperature at six inches was
73F, relative humidity was 72%, wind was O mph, soil moisture was good,
sugarbeet was in the 4 to 6 leaf stage, and common cocklebur was in the 4 to 6
leaf stage. A1l herbicides were applied in 8.5 gpa water at 38 psi through
8001 nozzles to the center four rows of six row plots. Sugarbeet injury and
common cocklebur control were evaluated June 22.

Common
Sugarbeet Cocklebur
Treatment* Rate injury control
(b QN6 WASES e Gt ()hsrpsmprs
Des&Phen/Des/-- 0.2/0.33/-- 0 28
Des&Phen/Des+Clpy/-- 0.2/0.33+0.09/-- 0 86
Des&Phen/Des&Phen/- - 0.2/0.33/-- 0 51
Des&Phen/Des&Phen+Clpy/-- 0.2/0.33+0.09/-- 0 63
Des&Phen/Des/Des 0.2/0.33/0.5 0 35
Des&Phen/Des/Des+Clpy 0.2/0.33/0.5+0.19 0 80
Des&Phen/Des+C1py-WSG/--  0.2/0.33+0.09/-- 0 84
Des&Phen/Des+Endo/ - - 0.2/0.33+0.25/-- 0 56
De&Ph/Clpy/-- 0.2/0.09/-- 0 68
De&Ph/Clpy/-- 0.2/0.19/-- 0 85
De&Ph/Clpy-WSG/-- 0.2/0.09/-- 0 54
De&Ph/C1py+Enhance/-- 0.2/0.09+0.5%/ -- 0 68
De&Ph/C1py-WSG+Enhance/-- 0.2/0.09+0.5%/-- 0 64
De&Ph/Clpy+L-77/-- 0.2/0.09+0.25%/-- 0 73
De&Ph/Clpy-WSG+L-77/-- 0.2/0.09+0.25%/- - 0 65
De&Ph/Clpy+Sun-It/-- 0.2/0.09+0.25G/-- 0 80
De&Ph/C1py-WSG+Sun-It/-- 0.2/0.09+0.25G/-- 0 66
De&Ph/Clpy+Endo/-- 0.2/0.09+0.5/-- 0 89
De&Ph/Clpy+Endo/-- 0.2/0.19+0.5/-- 0 95
C.V. % 0 14
LSD 5% NS 13
LSD 1% NS 18
# OF REPS 4 4

* WSG = water-soluble granule; Sun-It = sunflower methyl ester from Agsco;
L-77 = adjuvant from Dow; Enhance = adjuvant from Dow

Summary

The treatment including clopyralid water soluble granules used alone with
no adjuvant gave or tended to give less control of common cocklebur than
treatments including clopyralid, clopyralid+desmedipham, or clopyralid water
soluble granules plus the adjuvants L-77, Enhance, or Sun-It. Clopyralid +
endothall at 0.09+0.5 1b/A gave common cocklebur control superior to
clopyralid at 0.09 1b/A.
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Common sunflower control with clopyralid, Benson, 1990. This experiment was
established in a commercial sugarbeet field seeded with ‘Hilleshog 5135’
sugarbeet May 11. The first half of split application treatments and all
single application treatments were applied May 28 when the air temperature was
62F, relative humidity was 85%, wind was 0 to & mph, soil moisture was good,
sugarbeet was in the 4 leaf stage, and common sunflower was in the 4 leaf
stage. The second half of split treatments was applied June 4 when the air
temperature was 63F, relatijve humidity was 80%, wind was 5 to 10 mph, soil
moisture was good, sugarbeet was in the 4 to 8 Jleaf stage, and common
sunflower was in the 4 to 8 leaf stage. All treatments were applied in 10 gpa
water at 40 psi to the center four rows of six row plots. Sugarbeet injury
was evaluated June 12. Common sunflower control was evaluated June 12 and
July 2.

- June 12 - July 2
Sgbt Cosf Cosf

Treatment Rate inj cntl cntl
(1b/A)  ---eee-- (G} ==t
Clopyralid/-- 0.0625/-- 1 51 90
Clopyralid/-- 0.125/-- 0 59 94
Clopyralid/-- 0.19/-- 0 59 91
Clopyralid/Clopyralid 0.0625/0.0625 0 61 94
Clopyralid+Desmed&Phenmed/- - 0.125+0.25 6 73 95
Clpy+Des&Phen/C1py+Des&Phen 0.0625+0.25/0.0625+0.33 13 90 96
Clpy+Des&Phen/C1py+Des&Phen 0.09+0.25/0.09+0.33 16 88 97
Desmed&Phenmed/Desmed&Phenmed 0.25/0.33 13 33 3
Clopyralid/Desmedipham&Phenmedipham 0.125/0.33 6 84 97
Desmedipham&Phenmedipham/Clopyralid 0.25/0.125 0 66 94
Clopyralid+Des&Phen/Des&Phen 0.125+0.25/0.33 13 85 96
Des&Phen/Clopyralid+Des&Phen 0.25/0.125+0.33 16 81 94
Untreated Check 0 0 0 0
HIGH MEAN 16 90 97
LOW MEAN 0 0 0
EXP MEAN 6 64 80
C.V. % 54 14 5
LSD 5% 5 13 6
LSD 1% 7 18 8
# OF REPS 4 4 4

Experiment was conducted in cooperation with Mark Law, Southern Minnesota Beet
Sugar Cooperative.

Summary

Visual evaluations of control were greater on July 2 than on June 12,
except for desmediphamdphenmedipham. Al11 treatments that included clopyralid
gave over 90% control of common sunflower on July 2.
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Giant ragweed control with clopyralid, Stewart, 1990. This experiment was
established in a commercial sugarbeet field seeded with ’‘Hilleshog 5135’
sugarbeet May 6. The first half of split application treatments and all
single application treatments were applied May 22 when the air temperature was
70F, relative humidity was 55%, wind was 15 mph, soil moisture was good,
sugarbeet was in the 2 Jeaf stage, and giant ragweed was 2 inches tall. Heavy
rains (1.5 to 2 inches) fell 3.5 hours after herbicide application May 22.
The second half of split treatments was applied June 4 when the air
temperature was 67F, relative humidity was 59%, wind was 5 mph, soil moisture
was good, sugarbeet was in the 4 leaf stage, and giant ragweed was in the 4 to
6 leaf stage. All treatments were applied in 10 gpa water to the center four
rows of six row plots. Sugarbeet injury was evaluated June 11. Giant ragweed
was evaluated June 11 and June 19.

- June 11 - Junel9
Sgbt Girw Girw

Treatment Rate inj cntl cntl
7R St NG g
Clopyralid/-- 0.0625/-- 0 56 76
Clopyralid/-- 0.125/-- 0 74 90
Clopyralid/-- 0.19/-- 0 81 93
C]opyra%id/C1opyra1id 0.0625/0.0625 0 71 89
C]opyra1id+Desmed&Phenmed/-- 0.125+40.25 0 81 84
C]py+Des&Phen/C1py+Des&Phen 0.0625+0.25/0.0625+0.33 0 80 94
C]py+Des&Phen/C]py+Des&Phen 0.09+0.25/0.09+0.33 0 86 96
Desmed&Phenmed/Desmed&Phenmed 0.25/0.33 3 25 36
C1opyra1id/Desmedipham&Phenmedipham 0.125/0.33 0 84 94
Desmedipham&Phenmedipham/C]opyra]id 0.25/0.125 0 68 90
C1opyra1id+Des&Phen/Des&Phen 0.125+0.25/0.33 3 83 88
Des&Phen/Clopyralid+Des&Phen 0.25/0.125+0.33 0 60 93
Untreated Check 0 0 0 0
HIGH MEAN 3 86 96
LOW MEAN 0 0 0
EXP MEAN 0 65 79
c.V. % 488 14 11
LSD 5% NS 14 13
LSD 1% NS 18 7
# OF REPS 4 4 4

Experiment was conducted in cooperation with Mark Law, Southern Minnesota Beet
Sugar Cooperative.

Summary

Visual evaluations of control were greater on June 19 than on June 11. On
June 19, clopyralid at 0.125 1b/A gave giant ragweed control superior to
clopyralid at 0.0625 1b/A and similar to 0.19 1b/A. Split application of
clopyralid gave control similar to a single full rate application. Clopyralid
plus desmedipham&phenmedipham gave giant ragweed control similar to clopyralid
alone but superior to desmedipham&phenmedipham.
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Postemergence grass herbicides, Casselton, 1990. ‘ND810104’ oats at 61 1b/A

and ‘Siberian’ foxtail millet at 15 1b/A were seeded in 12 foot strips across
herbicide plots April 25. ’Bush Johnson BJ1320’ sugarbeet was seeded 1.25
inches deep in 22 inch rows April 25. Counter 15G was applied at 12 1b/A
product using a modified in-furrow system at planting. Herbicides were
applied 10:00 pm June 6 when the air temperature was 68F, soil temperature at
six inches was 68F, relative humidity was 72%, wind was 1-3 mph, soil moisture
was good, sugarbeet was in the 4 to 6 leaf stage, oats was 10 to 12 inches
tall, and foxtail millet was 5 to 6 inches tall. A1l herbicides were applied
in 8.5 gpa water at 38 psi through 8001 nozzles to the center four rows of six
row plots. Sugarbeet injury was evaluated June 23. Oats and foxtail millet
were evaluated June 23 and July 7.

------ June 23 ----- T

Oats Ftmi Sgbt Oats Ftmi

Treatment* Rate cntl cntl inj cntl cnt]
@o77: ) S S e e (%) -----oee

Fluazifop-P+0C 0.125+0.25G 99 64 0 99 74
Fluazifop-P+0C 0.18+0.25G 100 81 0 100 86
Sethoxydim+Dash 0.1+0.256G 98 99 0 98 100
Sethoxydim+Dash 0.2+0.256G 99 99 0 99 100
Sethoxydim+Dash+AMS  0.1+0.25G+2.5 99 99 0 98 100
Sethoxydim+Sun-It 0.1+0.25G 99 99 0 98 100
Sethoxydim+Sun-I1t+AMS 0.1+0.25G+2.5 99 99 0 99 100
Fenoxaprop-P+0C 0.05+0.256 83 99 0 76 100
Fenoxaprop-P+0C 0.1+0.256G 99 100 0 93 100
Clethodim+0C 0.05+0.25G 100 100 0 100 100
Clethodim+0C 0.1+40.25G 100 100 0 100 100
DPX-Y6202-38+0C 0.05+0.25G 91 94 0 86 100
DPX-Y6202-38+0C 0.140.256 99 100 0 98 100
HIGH MEAN 100 100 0 100 100
LOW MEAN 83 64 0 76 74
EXP MEAN 97 95 0 96 97
C.V. % 2 4 0 3 4
LSD 5% 3 5 NS 4 5
LSD 1% 4 6 NS 6 7
# OF REPS 4 4 4 4 4

* AMS = ammonium sulfate; Sun-It = sunflower methyl ester from Agsco;
OC = Mor-Act petroleum 0il concentrate from Wilbur-Eilis;
Dash = adjuvant from BASF

Summary
Fenoxaprop at 0.05 or 0.1 1b/A and DPX-Y6202-38 at 0.05 1b/A gave less

oats control than the other treatments. Fluazifop at 0.125 or 0.18 1b/A gave
lTess foxtail millet control than the other treatments.
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Russian thistle control with postemergence herbicides., Euclid, 1990. This
experiment was established in a commercial sugarbeet field with a dense
population of Russian thistle. Herbicide treatments were applied 10:00 am May
24 when the air temperature was 71F, soil temperature at six inches was 58F,
relative humidity was 57%, wind was 5 to 8 mph, soil moisture was fair,
sugarbeet was in the cotyledon to 2 leaf stage, and Russian thistle was 0.5 to
1.5 inches tall. Russian thistle control was evaluated June 14 and June 26.

The mean of the two evaluations is presented here.

Russian Thistle

Treatment* Rate control
(1b/A) (%)
Clopyralid 0.09 49
Clopyralid 0.19 61
Clopyra1id+Sethoxydim+OC 0.09+0.2+0.25G 64
C1opyra1id+Sethoxydim+OC 0.19+0.2+0.256 74
C1opyra1id+Desmed&Phenmed 0.09+0.25 87
C]opyralid+Desmed&Phemmed 0.19+0.25 95
HIGH MEAN 95
LOW MEAN 49
EXP MEAN 72
C.V. % 11
LSD 5% 12
LSD 1% 16
# OF REPS 4

* OC = Mor-Act petroleum oil concentrate from Wilbur-Ellis
Summary
C]opyra1id+sethoxydim+0€ gave Russian thistle control superior to

clopyralid alone and c1opyra1id+desmedipham&phenmedipham gave Russian thistle
control superior to c]opyra]id+sethoxydim+OC.
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Velvetleaf and common sunflower control with postemergence herbicides, Benson,
1990. This experiment was established in a commercial field seeded to
‘Hilleshog 5135’ sugarbeet May 15. The first herbicide application was 10:30
am June 5 when the air temperature was 62F, soil temperature at six inches was
55F, relative humidity was 85%, wind was 5 mph, soil moisture was good,
sugarbeet was in the 4 leaf stage, velvetleaf was in the cotyledon to 4 leaf
stage, and common sunflower was in the 4 leaf stage. The second herbicide
application was 8:30 am June 8 when the wind was 5-10 mph, soil moisture was
good, sugarbeet was in the 4 to 6 leaf stage, velvetleaf was in the 2 to 4
leaf stage, and common sunflower was in the 4 to 6 leaf stage. The third
herbicide application was applied 4:30 pm June 18 when the wind was 0-5 mph,
soil moisture was good, sugarbeet was in the 6 to 8 leaf stage, velvetleaf was
in the 4 to 6 leaf stage, and common sunflower was in the 6 to 8 leaf stage.
Herbicides were applied in 8.5 gpa water at 40 psi through 8001 nozzles.
Sugarbeet injury and velvetleaf control were evaluated June 21. Common
sunflower control was evaluated June 21 and July 2.

----June 21---- July?
Sgbt Vele Cosf Cosf

Treatment* Rate ini cntl cntl cntl

(Ib/A)  —------- B -
Des/Des/-- 0.25/0.33/-- 0 3 3 3
Des/Des+Clopyralid/-- 0.25/0.33+0.09/-- 1 60 83 97
Des+C1py/Des+Clpy/-- 0.25+0.09/0.33+0.09/-- c SIS | MRS L
Des&Phen/Des&Phen/ - - 0.25/0.33/-- 3 25 0 18
Des&Phen+Cl1py/Des&Phen+Clpy/-- 0.25+0.09/0.33+0.09/-- 0 51 96 95
Des/Des/Des 0.25/0.33/0.5 4 34 3 5
Des/Des/Des+Clopyralid 0.25/0.33/0.5+0.19 9 79 94 98
Des+C1py-WSG/Des+Clpy-WSG/--  0.25+0.09/0.33+0.09/-- 0 56 93 92
Des+Endo/Des+Endo/-- 0.25+40.25/0.33+0.25/-- 1 28 44 14
--/Clopyralid/-- --/0.09/-- 0 0 83 97
--/Clopyralid/-- --/0.19/-- 0 0 84 96
--/Clopyralid-WSG/-- --/0.09/-- 0 0 74 86
--/Clopyralid+Enhance/-- --/0.09+40.5%/-- 0 0 74 92
--/Clopyralid-WSG+Enhance/-- --/0.0940.5%/-- 0 0 70 95
--/Clopyralid+L-77/-- --/0.09+0.25%/-- 0 0 84 93
--/Clopyralid-WSG+L-77/-- --/0.09+0.25%/-- 0 0 86 95
--/Clopyralid+Sun-It/-- --/0.09+0.25G/-- 0 0 85 95
--/Clopyralid+Endo/-- --/0.09+0.5/-- 0 41 93 94
--/Clopyralid+Endo/-- --/0.19+40.5/-- 1 33 91 94
C.V. % 269 54 10 10
LSD 5% 4 19 10 10
LSD 1% NS 26 14 14
# OF REPS 4 4 4 4

* WSG = water-soluble granule; Sun-It = sunflower methyl ester from Agsco;
L-77 = adjuvant from Dow; Enhance = adjuvant from Dow
Experiment was conducted in cooperation with Mark Law, Southern Minnesota Beet
Sugar Cooperative.
SUMMARY: Desmedipham+clopyralid or desmediphaméphenmedipham+clopyralid gave
better control of velvetleaf than desmedipham, clopyralid, or desmedipham &
phenmedipham alone. Clopyralid water soluble granules in combination with
desmedipham tended to give less velvetleaf control than desmedipham in
combination with clopyralid. Common sunflower control from treatments that
included clopyralid generally was greater on July 2 than on June 21. On July
2, treatments without clopyralid gave poor common sunflower control. All
clopyralid treatments except clopyralid water soluble granules at 0.09 1b/A
gave 92% or greater control of common sunflower. Clopyralid water soluble
granules plus Enhance or L-77 adjuvants tended to give common sunflower
control superior to clopyralid water soluble granules without adjuvant.
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Wild buckwheat control

Casselton

990.

Wild buckwheat was seeded with a

grain drill at 15 1b/A in 25 foot strips across the 40 foot long herbicide

plots April 25.

in 22 inch rows April 25.
when the air temperature was 72F,

relative humidity was
sugarbeet

'Bush Johnson BJ1320’
The first herbicide application was 11:15 am May 25
soil temperature at six inches was 58F,
wind was 10-15 mph,
was in the 2 leaf stage, common
stage, and wild buckwheat was in the cotyledon to 1 leaf stage.

57%,

sugarbeet was seeded 1.25 inches deep

soil moisture was good,
Jambsquarters was in the 2 to 8 leaf
The second

herbicide application was 8:30 pm June 6 when the air temperature was 68F,

soil temperature at six inc
3 mph, soil moisture was good
lambsquarters was 4 leaf to 2.5 inches tall

to 5 leaf stage.

A1l herbicides were applied in 8.5 gpa
through 8001 nozzles to
injury was evaluated June 20.

Common

the center four rows of six row plots.

hes was 68F, relative humidity was 72%, wind was 1-
, sugarbeet was in the 4 to 6 leaf stage, common

, and wild buckwheat was in the 1
water at 38 psi
Sugarbeet
Tambsquarters and wild buckwheat control

were evaluated June 20 and July 3. The means of the two evaluations are

presented here.

Common Wild
Sugarbeet Lambsquarters Buckwheat
Treatment* Rate injury contro]l control
‘ GIb R R (4) ---=-mm---me

Clopyralid/-- 0.09/-- 0 67 64
Clopyralid/-- 0.19/-- 0 94 88
Endothall/-- 0.5/-- 0 0 . 9
Endothall/-- 0.75/-- 0 0 16
Desmed&Phenmed/ - - 0.33/-- 0 85 29
Clopyralid+Dash/-- 0.09+0.25G/-- 0 85 75
Clopyralid+Dash/-- 0.1940.25G/-- 3 97 86
Clopyralid+Sun-1t/-- 0.19+0.25G/-- 0 97 90
Clopyralid+0C/-- 0.19+40.25G/-- 3 95 83
Clopyralid+Endothall/--  0.09+0.5/--. 0 68 66
Clopyralid+Endothall/-- 0.09+0.75/-- 0 73 74
Clopyralid+Endothall/--  0.19+0.5/-- 0 89 90
Clopyralid+Endothall/-- 0.19+0.75/-- 0 87 87
Clopyralid+Des&Phen/--  0.09+0.33/-- 3 94 67
Clopyralid+Des&Phen/-- 0.19+0.33/-- 0 95 81
--/Clopyralid --/0.09 0 16 7l
--/Clopyralid --/0.19 3 56 94
--/Endothall --/0.75 8 3 98
--/Endothall --/1 5 1 99
- -/Desmed&Phenmed --/0.5 3 70 73
--/Clopyralid+Dash --/0.09+0.25G 3 45 79
--/Clopyralid+Dash --/0.19+0.256G 0 74 94
--/Clopyralid+Sun-It --/0.19+40.256G 0 72 92
--/Clopyralid+0C --/0.19+40.25G 3 65 95
--/Clopyralid+Endothall  --/0.09+0.5 4 37 98
--/Clopyralid+Endothall --/0.09+0.75 13 18 100
--/Clopyralid+Endothall  --/0.19+0.5 13 68 100
--/Clopyralid+Endothall --/0.19+0.75 18 58 100
--/Clopyral id+Des&Phen --/0.09+0.5 0 83 94
--/Clopyralid+Des&Phen --/0.19+0.5 0 87 99
C.v. % 170 15 8
LSD 5% 6 13 9
LSD 1% 8 18 11
# OF REPS 4 4 4
* Dash = BASF adjuvant; OC = Mor-Act petroleum oil concentrate from Wilbur-

Ellis;

(experiment continued on next page)

Sun-It = sunflower methyl ester from Agsco
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Wild buckwheat control, Casselton, 1990. (continued)

Summary

Clopyralid at 0.19 1b/A gave surprisingly good control of 2 to 8 leaf
common lambsquarters. Clopyralid plus desmedipham&phenmedipham gave better
control of 1 to 2.5 inch tall common lambsquarters than clopyralid alone or
desmedipham&phenmedipham alone. Endothall gave very poor control of 1 leaf
wild buckwheat but nearly total control of 1 to 5 leaf wild buckwheat.
Clopyralid at 0.19 1b/A gave 88% control of 1 leaf wild buckwheat and 94%
control of 1 to 5 leaf wild buckwheat. Clopyralid+endothall gave or tended to
give better wild buckwheat control than clopyralid alone.
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Wild buckwheat control, Casselton, 1990. Wild buckwheat was seeded with a
grain drill at 15 1b/A in 25 foot strips across the 40 foot long herbicide
plots April 25. ‘Bush Johnson BJ1320’ sugarbeet was seeded 1.25 inches deep
in 22 inch rows April 25. The first herbicide application was 11:15 am May 25
when the air temperature was 72F, soil temperature at six inches was 58F,
relative humidity was 57%, wind was 10-15 mph, soil moisture was good,
sugarbeet was in the 2 leaf stage, common lambsquarters was in the 2 to 8 leaf
stage, and wild buckwheat was in the cotyledon to 1 leaf stage. The second
herbicide application was 8:25 am May 31 when the air temperature was 66F,
soil temperature at six inches was 60F, relative humidity was 62%, wind was 7-
12 mph, soil moisture was good, sugarbeet was in the 4 leaf stage, common
lambsquarters was in the 4 to 8 leaf stage, and wild buckwheat was in the 1 to
2 leaf stage. A1l herbicides were applied in 8.5 gpa water at 38 psi through
8001 nozzles to the center four rows of six row plots. Sugarbeet injury was
evaluated June 20. Common lambsquarters and wild buckwheat control were
evaluated June 20 and July 3. The means of the two evaluations are presented
here.

Sgbt Wibw Colq
Treatment* Rate inj cntl cntl
(IB7AR) " SR e ol ) e s
Clopyralid/-- 0.09/-- 0 61 58
Clopyralid/-- 0.19/-- 8 86 82
--/Clopyralid --/0.09 0 64 9
--/Clopyralid --/0.19 4 83 53
Clpy/Clpy 0.09/0.09 8 88 81
Clpy+Dash/Clpy+Dash 0.09+0.25G/0.09+0.25G 9 96 91
Des&Phen/Des&Phen 0.25/0.33 14 56 93
De&Ph+Endo/De&Ph+Endo 0.25+0.25/0.33+0.33 14 80 93
De&Ph+C1py/De&Ph+Clpy 0.25+0.09/0.33+0.09 15 91 99
De&Ph+C1py/De&Ph+Clpy 0.25+0.19/0.25+0.19 24 99 100
Endothall/Endothall 0.5/0.5 0 75 0
Endothall/-- 0.75/-- -0 14 1l
Des&Phen/Des&Phen+Clpy 0.25/0.33+0.09 13 68 97
Des&Phen+C1py/Des&Phen 0.25+0.09/0.33 14 81 98
Des&Phen/Des&Phen+Cl1py 0.25/0.33+0.19 18 77 98
C.V. % 35 9 8
LSD 5% 5 10 8
LSD 1% 6 13 11
# OF REPS 4 4 4

* Dash = BASF adjuvant
Summary

Clopyralid at 0.09 1b/A plus desmedipham&phenmedipham gave sugarbeet
injury similar to desmedipham&phenmedipham alone. However, clopyralid at 0.19
1b/A plus desmediphamdphenmedipham gave more sugarbeet injury than desmedipham
& phenmedipham alone. Split applied clopyralid plus desmedipham&phenmedipham
gave better wild buckwheat control than endothall plus desmedipham &
phenmedipham. Two applications of clopyralid at 0.09 1b/A gave weed control
and sugarbeet injury similar to the early single application of clopyralid at
0.19 1b/A.
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Wild buckwheat control, St. Thomas, 1990. Wild buckwheat was seeded with a
grain drill at 15 1b/A in 18 foot strips across the 32 feet Tong herbicide
plots May 10, 'Hilleshog 5135 sugarbeet was seeded 1.25 inches deep in 22
inch rows May 14. The first herbicide application was 12:55 pm June 6 when
the air temperature was 75F, soil temperature at six inches was 61F, relative
humidity was 41%, wind was 8-16 mph, so0il moisture was good, sugarbeet was in
the 2 Jeaf stage and wild buckwheat was in the 1 leaf stage. The second
herbicide application was 3:00 pPm June 14 when the air temperature was 62F,
soil temperature at Six inches was 68F, relative humidity was 64%, wind was 2-
6 mph, soil moisture was good, sugarbeet was in the 4 leaf stage and wild
buckwheat was in the cotyledon to 4 leaf stage. A1l herbicides were applied
in 8.5 gpa water at 38 psi through 8001 nozzles to the center four rows of six
row plots. Sugarbeet injury was evaluated June 30. Wild buckwheat contro1
was evaluated June 30 and July 6. The means of the two wild buckwheat
evaluations are presented here.

Wild
Sugarbeet Buckwheat
Treatment* Rate injury control
SR s (%) -------2

Clopyralid/-- 0.09/-- 3 53
Clopyralid/-- .0.19/-- 5 79
--/Clopyralid --/0.09 1 49
--/Clopyralid --/0.19 3 75
Clpy/Clpy 0.09/0.09 6 79
C]py+Dash/C1py+Dash 0.09+0.25G/0.09+0. 256 11 93
Des&Phen/Des&Phen 0.25/0.33 1 43
De&Ph+Endo/De&Ph+Endo 0.25+0.25/0.33+0.33 9 72
De&Ph+C]py/De&Ph+C1py 0.25+0.09/0.33+0.09 11 90
De&Ph+C]py/De&Ph+C1py 0.25+0.19/0.25+0.19 24 98
Endothall/Endothal] 0.5/0.5 6 74
Endothall/-- 0.75/-- 6 25
Des&Phen/Des&Phen+C1py 0.25/0.33+0.09 4 73
Des&Phen+C1py/Des&Phen 0.25+0.09/0.33 6 79
Des&Phen/Des&Phen+C1py 0.25/0.33+0.19 11 81
C.V. % 81 10
LSD 5% 8 10
LSD 1% 11 13
# OF REPS 4 4

*Dash = BASF adjuvant
Summary
Clopyralid at 0.19 1b/A plus desmedipham and phenmedipham applied twice
gave more sugarbeet injury than other treatments and gave greater wild

buckwheat contro] than all treatments except clopyralid+Dash applied twice and
clopyralid at 0.09 1b/A plus desmedipham and phenmedipham applied twice.
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wild buckwheat control, St. Thomas, 1990, Wild buckwheat was seeded witn d
grain drill at 15 1b/A in 18 foot strips across the 32 feet lorg herbicide
plots May 10. ‘Hilleshog 5135’ sugarbeet was seeded 1.25 inches deep in 22
inch rows May 14. The first herbicide application was 12:55 pm June 6 when
the air temperature was 75F, soil temperature at six inches was 61F, relative
humidity was 41%, wind was 8-16 mph, soil moisture was good, sugarbeet was in
the 2 leaf stage and wild buckwheat was in the 1 leaf stage. The second
herbicide application was 2:30 pm June 22 when the air temperature was 7355
soil temperature at six inches was 71F, relative humidity was 61%, wind was 5-
12 mph, soil moisture was good, sugarbeet was in the 6 to 8 Jeaf stage and
wild buckwheat was in the 2 leaf stage to 6 inches tall. A11 herbicides were
applied in 8.5 gpa water at 38 psi through 8001 nozzles to the center four
rows of six row plots. Sugarbeet injury was evaluated June 30. Wild
buckwheat control was evaluated June 30 and July 6. The means of the two
evaluations are presented here.

Wild
Sugarbeet Buckwheat
Treatment* Rate injury control
TAB7/ETR. N o i A ol e AT
Clopyralid/-- 0.09/-- 4 44
Clopyralid/-- 0.19/-- 1 77
Endothall/-- 0.5/-- 0 i1
Endothall/-- 0875/ 51
Desmed&Phenmed/-— 0.33/-- 21
C]opyralid+Dash/-- 0.09+0.25G/-- 66
C1opyra1id+Dash/-- 0.19+0.25G/-- 1 85

1

0

1

3

C]opyra]id+$un-lt/—- 0.19+0.25G/-- 6

C]opyra1id+0€/-— 0.19+0.25G/-- 9

C]opyralid+EndothaT1/-- 0.09+0.5/-- 5

C10pyra11d+Endotha11/-— 0.09+0.75/-- 5
C]opyra]id+Endotha11/-— 0.19+0.5/-- 6 88

Clopyra]id+£ndotha11/—- 0.19+0.75/-- 0

C]opyralid+Des&Phen/-- 0.09+0.33/-- 4

8

0

3

9

6

3

C]opyralid+Des&Phen/»- 0.19+40.33/-- 77
--/C]opyralid --/0.09 48
--/Clopyralid --/0.19 70
--/Endothall --/0.75 87
-u/Endotha11 --/1 91
-~/Desmed&Phenmed --/0.5 39
--/C]opyra1id+Dash --/0.09+0.25G 3 52
—-/C]@pyra11d+Dash --/0.19+0.25G 10 72
-—/C]opyra]id+$un-lt --/0.19+0.25G 9 73
--/C]opyra11d+OC --/0.19+0.25G 10 72
--/C]opyralid+Endotha11 --/0.09+0.5 8 92
»-/C1opyra1id+Endotha1] --/0.09+0.75 14 97
»-/C1opyra1id+Endotha11 --/0.19+0.5 18 95
«—/CMopyralid+Endotha11 --/0.1940.75 20 97
»-/CMopyra]id+Des&Phen --/0.0940.5 4 12
--/C1opyralid+Des&Phen --/0.1940.5 15 84
cC.V. % 71 11
LSD 5% 6 11
LSD 1% 8 14
# OF REPS 4 4

* Dash = BASF adjuvant; OC = Mor-Act petroleum 031 concentrate from Wilbur-
E1lis; Sun-1t = sunflower methyl ester from Agsco

(experiment continued on next page)
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Wild buckwheat control, St. Thomas, 1990, (continued)

Summary

tended tp give greater sugarbeet injury tQan clogyralid alone at 0:19 1b/A,

phenmedipham. Endothall gave VEry poor control of 1 leaf wild buckwheat byt
good control of 2 leaf to 6 inch long wild buckwheat . Clopyralid plus
endothall controlled 2 leaf to 6 inch lTong wild buckwheat better than
clopyralid plus desmedipham and phenmedipham but clopyralid plus desmedipham
and phenmedipham was similar to clopyralid plus endothall on 1 Jeaf wild
buckwheat .
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Biological control of common mallow, Fisher and Shelly, 1990. Experimental
plots were established in a wheat field with a dense population of common

mallow near Fisher, Minnesota. The Fisher plots were 40 feet long and 15 feet
wide with the center 7 feet of each plot treated. Another plot site was
established in a sugarbeet field with 22 inch rows and a dense population of
common mallow near Shelly, Minnesota. The Shelly plots were 8 rows wide with
the center four rows of each plot treated. All BioMal treatments were 0.56
grams of BioMal in 1200 milliliters of water applied at 8.5 gallons per acre.
The Fisher plots were evaluated July 18. The Shelly plots were evaluated
sgvera]dtimes throughout the growing season but no common mallow control was
observed.

Treatment Early (PM) Farly (AM) Late (AM) Late (PM)
Location Fisher Shelly Fisher Shelly Fisher Shelly Fisher Shelly
Date June 4 June 4 June 6 June 6 June20 June20 June28 June28
Time of Day 3:00pm 4:30pm 8:20am 7:45am 10:30a 9:40am 2:45pm 3:40pm
Air Temperature 65F 67F 56F 56F 67F 68F 79F 85F
Soil Temp.(6 in) B5F 61F 55F 55F 61F 62F 69F 67F
Rel. Humidity 57% B4% 17% 17% 62% 63% 79% 63%

Wind Velocity 6-11 8-13 3-6 3-6 =11 7-13 1-2 3-6
Soil Moisture good good good good good good good good
Common Mallow 2-4 e A6 f 2=l 4-6 1f cot-61f 31f-6” 0.5-12" 12”tall

Fisher(wheat) 8”tall Lo e ogndEalils e 18-20"tall -- heading --

Shelly(sgbt) -- 4-6 1f -- 4-6 1f 2o BN R LS 12-18 1f
Fisher-wheat Shelly-Sugarbeet

Common Mallow Common Mallow

Treatment control control

BioMal (early application - morning) 100 0

BioMal (early application - afternoon) 100 0

BioMal (late application - morning) 100 0

BioMal (late application - afternoon) 100 0

Untreated Check 100 0

cC.V. % , 0 0

LSD 5% NS NS

LSD 1% NS NS

# OF REPS 4 4

Summary

None of the treatments controlled common mallow in the sugarbeet field at
Shelly. The common mallow in the wheat field at Fisher was totally
controlled. The disease had spread over the untreated check by July 18, when
the plots were evaluated. Common mallow within several yards of the plot area
also was controlled by the disease on July 18.
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Bivert and herbicide antagonism, Casselton, 1990. ‘ND810104’ oats at 6] 1b/A
and ‘Siberian’ foxtail millet at 15 1b/A were seeded in 12 foot strips across
herbicide plots April 25. ‘Bush Johnson BJ1320’ sugarbeet was seeded 1.25
inches deep in 22 inch rows April 25. Counter 156 was applied at 12 1b/A
product using a modified in-furrow system at planting. Herbicides and
additives were added to the spray solution in groups. Chemicals to the left
of the first parenthesis were added first, then chemicals to the left of the
second parenthesis, and finally chemicals to the left of the third
parenthesis. The spray solution was mixed thoroughly after each group of
chemicals was added and allowed to set 15 minutes before adding the next group
of chemicals. Herbicides were applied 1:25 pm June 18 when the air
temperature was 81F, soil temperature at six inches was 73F, relative humidity
was 58%, wind was 1-3 mph, soil moisture was good, sugarbeet was in the 6 to
10 leaf stage, oats was 20 inches tall, and foxtail millet was 8 to 12 inches
tall. A1l herbicides were applied in 8.5 gpa water at 38 psi through 8001
nozzles to the center four rows of six row plots. Oats and foxtail millet

ntr n r injury were evalua ly 7

Oats Ftmi Sgbt

Treatment (rate) * cntl cntl inj
R s ey T e (%) -
Sethoxydim+Dash(0.l+2pt) 79 100 0
C]opyra]id+Sethoxydim+Dash(0.19+0.I+2pt) 83 100 0
Seth+Bivert(0.l+0.15pt)+Dash(2pt)+C1py(.19) 83 100 0
Desmed+Sethoxydim+Dash(0.5+0.1+2pt) 60 99 0
Sethoxydim+8ivert(0.1+0.15pt)+Dash(2pt) 83 100 0
Seth+Bivert(0.1+0.15pt)+Dash(2pt)+Desm(0.5) 63 99 0
Seth+Biv(.l+.15pt)+Des+Biv(.5+.75pt)+Dash(2pt) 61 98 0
Bentazon+Sethoxydim+Dash(1+0.1+2pt) 54 98 88
Seth+Bivert(0.1+0.15pt)+Dash(2pt)+Bent(l) 45 95 83
Seth+Biv(.1+.15pt)+Bent+Biv(1+.5pt)+Dash(2pt) 56 100 88
F]uazifop-P+0C(0.l+2pt) 90 92 0
Desmedipham+F1uazifop-P+0C(0.5+0.1+2pt) 79 64 0
F]uazifop-P+Bivert(0.1+0.2pt)+OC(2pt) 90 88 0
Flfp-P+Bivert(0.1+0.2pt)+OC(2pt)+Desm(0.5) 79 60 0
F]fp-P+Biv(.1+.2pt)+Des+Biv(.5+.75pt)+0C(2pt) 78 70 0
8entazon+F1uazifop—P+0C(1+O.l+2pt) 88 55 80
F]fp-P+Bivert(0.1+0.2pt)+0C(2pt)+Bent(l) 84 59 81
F]fp-P+Biv(.l+.2pt)+Bent+Biv(l+.5pt)+0C(2pt) 86 53 83
Fenoxaprop-P+OC(0.07+2pt) 75 100 0
Desmedipham+Fenoxaprop-P+0C(0.5+0.07+2pt) 65 98 0
Fenoxaprop-P+Bivert(0.07+0.25pt)+0C(2pt) 78 100 0
Fenx-P+Bivert(0.07+0.25pt)+OC(2pt)+Des(0.5) 63 98 0
Fenx-P+Biv(.07+°25pt)+ﬂes+8iv(.5+.75pt)+0C(2pt) 63 98 0
Bentazon+Fenoxaprop-P+OC(1+0.07+2pt) 56 99 75
Fenx-P+Bivert(0.07+0.25pt)+OC(2pt)+Bent(l) 74 100 68
Fenx-P+Biv(.07+.25pt)+Bent+Biv(l+.5pt)+0C(2pt) 71 100 66
DPX-Y6202-38+OC(0.05+2pt) 81 100 0
Desmedipham+DPX-Y6202-38+0C(0.5+0.05+2pt) 72 93 0
DPX-Y6202-38+Bivert(0.05+0.lSpt)+OC(2pt) 85 100 0
DPX-Y6202-38+Biv(.05+.15pt)+0C(2pt)+Desm(.5) 65 90 0
DPX-Y-38+Biv(.05+.15pt)+Des+Biv(.5+.75pt)+0C(2pt) 73 92 0
Bentazon+DPX-Y6202-38+0C(l+0.05+2pt) 70 96 71
DPX-Y6202-38+Bivert(.05+.15pt)+0C(2pt)+Bent(l) 81 96 74
PX-Y-38+Biv(.05+.15pt)+Bent+Biv(1+ +0C(2pt) 82 96 75
C.v. % 7 5 19
LSD 5% 7 7 7
LSD 1% 9 9 10

# OF REPS 4 4 4

* Bivert = adjuvant from Stull Chemical Co.; OC = Mor-Act petroleum oil
concentrate from Wilbur-E11is; Dash = adjuvant from BASF

SUMMARY, Bivert reduced the antagonism between bentazon and fenoxaprop and

between bentazon and DPX-Y6202-38. Bivert had no influence on antagonism

between other grass herbicide - broadleaf herhicide ramhinatine-




Economic_impact of pesticide application in sugarbeet production, Casselton, 1990. ‘Maribo
Ultramono’ sugarbeet was seeded 1.25 inches deep in 22 inch rows May 4. Counter 15G
insecticide at 10 1b/A was applied modified in-furrow at planting to plots receiving an
insecticide treatment. Experimental plots were 40 feet long and 6 rows wide. Diethatyl +
Ro-Neet at 4+3 1b/A was applied to the center four rows of each PPI treated plot and
incorporated with a rototiller set four inches deep. Sethoxydim+oil at 0.2 1b/A+1 qt/A was
applied June 20 to the plots receiving a postemergence grass treatment. Desmedipham &
Phenmedipham at 0.5 1b/A was applied June 14 and again June 25 to plots receiving a
postemergence broadleaf treatment. Hand weeding was done July 10. The amount of time to
hand weed each plot was converted to dollar cost per acre using a $6.00 per hour rate.
Sugarbeet injury and common lambsquarters control were evaluated July 7. Sugarbeets from
the center two rows of each plot were harvested and counted September 25.

Herbicide Loss Cost
_Planting Seed Insec- Post Post Hand Colq Sgbt Sgbt to of Root Impur Extrac

_Date _ Jrt ticide PPI @rass Brd1f Weed cntl

ini_Popl Sugar Mol Labor Yield Index Sucros
(%) (%) (80ft) (%) (%) ($/A) (ton/A) (1b/A)

Normal No No No No No No 0 0 85 17.9 1.6 0 12.2 668 3967
Normal No No No No No VYes 96 0o 91 17.2 1.7 48.57 17.5 749 5360
Normal Yes No No No No No 18 0 72 16.8 1.8 0 9.2 774 2753
Normal Yes No No No No VYes 96 0 81 17.1 1.9 55.47 13.2 795 3970
Normal No Yes No No No No 0 0 83 17.5 1.6 0 12.4 662 3930
Normal No Yes No No No VYes 95 0 97 17.4 1.7 48.40 18.0 701 5605
Normal VYes Yes No No No No 8 o0 80 17.6 1.7 0 11.1 692 3506
Normal VYes Yes No No No VYes 95 0 90 17.3 1.6 56.71 16.4 687 5087
Normal Yes Yes No Yes No No 0 o 83 17.7 1.7 0 11.2 677 3566
Normal Yes Yes No VYes No VYes 95 0 90 17.8 1.7 46.64 16.4 680 5263
Normal Yes Yes No No Yes No 99 10 97 17.5 1.9 0 16.0 799 4945
Normal VYes Yes No No VYes Yes 100 g8 93 17.8 1.8 21.07 16.6 759 5233
Normal VYes Yes No Yes Yes No 100 g8 88 17.3 1.9 0 16.6 807 5089
Normal VYes Yes No Yes VYes Yes 100 g8 96 17.6 1.8 15.79 16.5 754 5167
Normal VYes Yes Yes Yes Yes No 100 34 75 17.4 2.0 0 15.4 823 4708
Normal VYes Yes Yes Yes Yes VYes 100 26 77 17.3 1.9 10.47 15.5 808 471°
Delayed VYes Yes No No No No 0 0 84 16.9 1.8 01 gz 3589
Delayed Yes Yes No No No VYes 95 0 90 17.5 1.7 52.25 15.9 708 4990
HIGH MEAN 100 34 97 17.9 2.0 56.71 18.0 823 5605
LOW MEAN 0 O 72 16.8 1.6 D 9.2 662 2753
EXP MEAN 66 5 g6 17.4 1.7 19.74 14.6 740 4525
c.V. % 13 85 9 4.1 8.9 31.65 14.6 12 18
LSD 5% 12 6 11 NS .2 8.87 3.0 NS 1136
1.SD 1% 17 8 15 NS NS 11.83 4.0 NS 1515
# OF REPS 4 4 4 4 4 4 4 4 4
Summary

At Casselton sugarbeet seed treatment significantly reduced harvest sugarbeet population
and yields. Use of postemergence herbicides for broadleaf weed control increased sugarbeet
yield and greatly reduced cost of hand labor required for weed control. Use of jnsecticide
significantly increased sugarbeet plant population and yield.
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Herbicide application methods, Crookston, 1990. ‘Hilleshog 5135’ sugarbeet
was seeded in 22 inch rows April 23 in a commercial sugarbeet field. Test
plots 1840 feet long and 24 rows wide were established. A ’‘Hardy Twin’
broadcast sprayer traveling 5.5 mph and delivering 17 gpa at 35 psi through
4110-18 nozzles was used for the lTow pressure applications. The high pressure
applications were at 110 psi using 4110-12 nozzles and traveling 5.5 mph to
deliver 17 gpa. The high and Tow pressure treatments were applied with and
without the air blast system on the Hardy sprayer. The band sprayer
application was in a seven inch band over the sugarbeet row using two 400067
nozzles at 40 psi and traveling 5 mph to deliver 19 gpa. The first
application of desmedipham&phenmedipham was 11:30 am May 18 when the air
temperature was 53F, wind was 5-10 mph, and the soil surface was dry with good
soil moisture below the surface. The second application was applied 10:00 am
May 24 when the air temperature was 71F, wind was 5-8 mph, soil temperature at
six inches was 58F, relative humidity was 57%, sugarbeet was in the two leaf
stage, wild buckwheat was in the 1 to 2 leaf stage, common lambsquarters was
in the 2 to 6 leaf stage, and kochia was 0.5 to 1.5 inches tall. Common
lambsquarters, kochia, and wild buckwheat control and sugarbeet injury were
evaluated May 24 and June 1.

Desmed&Phenmed May 24 June 1

Rate Sgbt Colq Kocz Wibw Sgbt Colq Kocz Wibw

Treatment May 18 May 24 inj cntl cntl cntl  inj cntl cntl cntl
(pints) = -eeeeeseccenoooo (%) ------c--cmeee--

Low Pressure-No Air 1.5 2.0 B 88 20 73 10 100 43 76
Low Pressure-Air 1.5 2.0 5 78 10 80 5. 96 .33 .51
Low Pressure-Air 1.0 1.5 3 50 3 40 O 87 17 43
Weedy Check 0.0 0.0 0 0 0 0 0 0 0 0
Band Application 125 2.0 10 90 20 75 3 100 50 88
High Pressure-No Air 1.0 1.5 778 A0 ©63 0 95. 23 ' 61
High Pressure-Air 1.0 1.5 10 77 10 47 10 96, 30 .61
HIGH MEAN 10 90 20 80 10 1086 - 50 - 88
LOW MEAN 0 0 0 0 0 0 0 0
EXP MEAN 6 66 10 54 4. 82 28 55
C.V. % 37 .3 56 *22 141 1 =30 25
LSD 5% 4 15 10 2] NS 10 15 24
LSD 1% 6 22 15 29 NS 14 21+ 34
# OF REPS 3 3 3 3 3 3 3 3

Summary

The high pressure application plus air assist gave weed control and
sugarbeet injury similar to high pressure with no air. The band application
gave weed control and sugarbeet injury similar to low pressure application.
Air assist did not improve weed control from the low pressure application.
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Herbicide soil residual. Fargo (NW section 22), 1989-1990. ‘Evans’ soybeans
were solid seeded at 59 1b/A June 2, 1989 to the entire plot area. Herbicides
were applied 10:00 am July 7, 1989 when the air temperature was 79F, soil
temperature at six inches was 74F, relative humidity was 47%, wind was 8 mph,
soil moisture was poor, and soybeans were in the one trifoliolate stage (2
inches tall) to the four trifoliolate stage (6 inches tall). Plots were 14
feet wide and 45 feet long with the center 10 feet treated with herbicides in
8.5 gpa water at 38 psi through 8001 nozzles. The entire experiment was
treated with sethoxydim+Dash at 0.2 1b/A + 1 qt/A June 26, 1989 and
acifluorfen+sethoxydimt+Dash at 0.25+0.2 1b/A + 1 qt/A July 10, 1989.
Clopyralid at 0.2 1b/A was spot sprayed to control thistles July 10, 1989.
The plot area was tilled with a field cultivator in the fall of 1989 and
spring of 1990. A 12 foot strip of ’Van der Have Puressa II’ sugarbeet in 11
inch rows, four 30 inch rows of ‘Dekalb DK397' corn, a six foot strip of ’‘Len’
wheat at 81 1b/A, and a six foot strip of 'ND810104’ oats at 60 1b/A were
seeded across herbicide plots May 21, 1990. Green and yellow foxtail were
evaluated June 25, 1990. Sugarbeet, oats, wheat, and corn control were
evaluated June 25 and July 14, 1990.

June 25, 1990 July 14, 1990
1989 GréYel

Treatment* Rate Fxtl Sabt Oats Wht Corn _ Sgbt Oats Wht Corn

(1b/A) ------=cv-n--- (pevcent¥controlll========ctt s
Imazethapyr+X-77 0.12+0.25% 85 100 64 15 0 100 | 33 15 0
Imazethapyr+X-77 0.06+0.25% 76 100 41 9 0 99 13 5 0
Imazethapyr+X-77 0.03+0.25% 56 88 38 8 0 89 10 3 0
Imazethapyr+X-77 0.015+0.25% 51 69 26 5 0 69 0 0 0
AC 222,293 0.6 16 18 25 3 0 68 10 0 0
AC 222,293 0.3 18 26 24 0 0 24 0 0 0
AC 222,293 0.15 BESB HE 119 0 0 16 0 0 0
Metribuzin-DF 1 41 41 19 4 0 30 3 1 0
Metribuzin-DF 0.5 25" 533 5 23 8 0 35 6 0 0
Metribuzin-DF 0.25 5 "kl6 . 10 3 0 18 3 0 0
DPX-V9360 0.125 40 73 45 20 0 o =il el 0
DPX-V9360 0.06 43 29 34 10 0 24 3 3 0
DPX-V9360 0.03 23 24 23 6 0 19 0 4 0
DPX-79406 0.125 3076 33 8 0 71 19 6 0
DPX-79406 0.06 11 ~ 534 « 21 5 0 19 8 0 0
DPX-79406 0.03 15,023 18 5 0 38 5 0 0
CGA-136872 0.06 7.6, 51 00NN 7.6 68 R0 100 75 76 0
CGA-136872 0.03 33 99 58 30 0 99 50 33 0
CGA-136872 0.015 43 90 35 10 0 88 8 3 0
C.V. % 48 14 44 59 0 21 85 90 0
LSD 5% 24 12 21 9 NS 17 5 S5 Rl 2t NS
LSD 1% 3304 1601127 213w aNS 238230 S 168 gNS
# OF REPS 4 4 4 4 4 4 4 4 4

* X-77 = non-ionic surfactant from Valent
Summary
A1l herbicides carried over from 1989 to 1990 in sufficient amounts to

damage one or more of the species evaluated. A1l tested rates of all
herbicides caused visible injury to sugarbeet.
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Soil residual from soybean herbicides, Fargo (NW section 22), 1987-1990,
‘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 temperature at six inches was 71F, relative humidity was 54%, 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 in the cotyledon to two trifoliolate stage
(1-4 inches tall). Herbicides were applied in 8.5 gpa water at 38 psi through
8001 nozzles to the center 7 feet of plots 14 feet wide and 45 feet long.
Wheat, corn, sugarbeet, and flax bioassay strips were seeded across herbicide
plots in 1988. A field cultivator was used for tillage in the spring and fall
of each growing season. Sugarbeet was seeded 1.25 inches deep in 22 inch rows
June 2, 1989 and May 21, 1990. ‘Van der Have Puressa II’ sugarbeet was seeded
in 1990. Sugarbeet was seeded parallel and perpendicular to herbicide plots
to provide a dense population of sugarbeet for evaluation. Sugarbeet injury
was evaluated June 30, 1989 and June 25, 1990,

1987 Sugarbeet Sugarbeet
Treatment Rate injury in 1989 injury in 1990

(1b/A) (%) (%)

Imazethapyr 0.06 93 5
Imazethapyr 0.12 100 75
Fomesafen 0.25
Fomesafen 0
Lactofen 0.
Lactofen 0
Acifluorfen

Acifluorfen

Untreated Check

HIGH MEAN
LOW MEAN
EXP MEAN
C.V. %
LSD 5%
LSD 1%
# OF REPS

Bed
o
2N —N—=OO OCOO0OO0OOCOO
~
OO0OO0OOCOO

N
w
POUTTOH WO WM

Summary

Imazethapyr applied at the normal application rate of 0.06 1b/A in 1987
caused very little sugarbeet injury in 1990. However, the double rate of 0.12
1b/A still caused severe injury. This suggests that imazethapyr which had
been overlapped during application could cause severe sugarbeet injury three
years after application.
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Simulated spray drift, Casselton, 1990. The objective of this experiment was to measure the
influence of insecticide applied to sugarbeet on sugarbeet injury from herbicides applied
after the insecticides. Counter and Fortress were modified in-furrow applied during planting
on April 24. Lorsban was applied postemergence on June 21 just before the herbicides were
applied at 3:00 pm when the air temperature was 78F, six inch soil temperature was 69F,
relative humidity was 72%, soil moisture was good, wind was west at 5 to 10 mph, and
sugarbeets had 8 to 10 leaves. The experiment was cultivated June 7 and hand weeded as
needed throughout the season. Sugarbeet injury was evaluated July 5. Sugarbeet from the
center two rows of the four treated rows of each plot were harvested and counted September

26.

Insecticide
Counter Fortress Lorsban
1.81b ai/A _0.851b ai/A_ 11b ai/A  _ Untreated _
Extr Sgbt Sgbt Extr Sgb% Sgbt Extr Sgbt Sgbt Extr Sgb% Sgbt
Sucr Popl ini Sucr Popl

t ugr n n
(1b/A) (1b/A)(/707) (%) (1b/A) (/707) (%) (1b/A)(/70")(%) (1b/A)(/70") (%)
Untreated 0 6119 88 0 6295 85 0 6629 87 0 6359 85 0
Thif&Trib+X-77 0.002+0.25% 2633 42 90 2642 41 88 2286 36 92 2536 46 89
Thif&Trib+X-77 0.00140.25% 3578 58 69 3656 55 67 3280 54 74 3573 61 63
Thif&Trib+X-77 0.0005+0.25% 5941 84 27 5565 78 28 5625 77 38 5638 81 28
Thif&Trib+X-77 0.00025+0.25% 6238 85 9 6108 87 7 6449 82 15 5955 88 &
Thif&Trib+X-77 0.000140.25% 6586 84 0 6110 85 2 6489 8l 1 5967 85 1
Imazethapyr+X-77 0.0140.25% 2066 42 87 2247 43 85 1839 39 88 3052 49 86
Imazethapyr+X-77 0.005+0.25% 4345 70 56 3885 67 58 3855 70 66 4821 76 52
Imazethapyr+X-77 0.001+0.25% 6750 85 0 6583 88 0 6548 83 2 6050 84 0
Imazethapyr+X-77 0.0005+0.25% 6367 85 0 6408 86 0 6270 82 0 6159 83 0

Herbicide

LSD(0.05) Extractable sucrose = 718 for all in column and between column comparisons.
Sugarbeet population = 8 for all in column and between column comparisons.
Sugarbeet injury = 9 for all in column and between column comparisons.

Rain fell shortly after the herbicides were applied and the amount of injury to the
sugarbeets was less than has been observed from the same herbicide rates in past years.
However, thifensulfuronitribenuron generally reduced sugarbeet yields at 0.0005, 0.001, or
0.002 1b/A and Imazethapyr reduced sugarbeet yields at 0.005 or 0.01 1b/A. Yield losses were
similar regardless of insecticide treatment. Yield losses closely followed reductions in
sugarbeet population. Yield losses also generally followed percent sugarbeet injury but
plots with injury evaluated as 4 to 15% yielded as much as untreated plots.
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Simulated spray drift, Renville, 1990. ‘Maribo 862’ sugarbeet was seeded 1.25
inches deep in 22 inch rows May 4. Treatments were applied 4:30 pm July 6
when the air temperature was 83F, soil temperature at six inches was 78F,
relative humidity was 54%, wind was 5-10 mph, soil moisture was good, and
sugarbeets were in the 10 leaf stage. Each herbicide treatment was applied to
an untreated block of sugarbeets and to a block treated with foliar applied
Lorsban at 1 1b/A one hour prior to herbicide application. Sugarbeet injury
was evaluated July 18.

Untreated Lorsban

Sugarbeet Sugarbeet

Treatment* Rate injury injury

Bllb/RlE o s e e R
Untreated 0 0 0
DPX-M6316&DPX-L5300+X-77  0.002+0.25% 88 95
DPX-M6316&DPX-15300+X-77  0.001+0.25% 28 83
DPX-M6316&DPX-L5300+X-77 0.0005+0.25% 45 63
DPX-M6316&DPX-L5300+X-77 0.00025+0.25% 9 25
DPX-M6316-60+X-77 0.002+0.25% 88 90
DPX-M6316-60+X-77 0.001+0.25% 74 81
DPX-M6316-60+X-77 0.0005+0.25% 43 40
DPX-M6316-60+X-77 0.00025+0.25% 6 16
Imazethapyr+X-77 0.01+0.25% 94 90
Imazethapyr+X-77 0.005+0.25% 86 89
Imazethapyr+X-77 0.001+0.25% 46 59
Imazethapyr+X-77 0.0005+0.25% 10 6
DPX-V9360 0.02 35 46
DPX-V9360 0.01 13 23
DPX-V9360 0.005 13 6
DPX-V9360 0.0025 6 5
24-D 0.12 50 9
24-D 0.06 6 8
Bentazon 0.25 13 1l
Dicamba 0.12 48 44
Dicamba 0.06 9 21
Desmedipham 0.75 1 0
HIGH MEAN 94 95
LOW MEAN 0 0
EXP MEAN 35 40
C.V. % 19 17
LSD 5% 10 10
LSD 1% 13 13

# OF REPS 4 4

* Y-77 = non-ionic surfactant from Chevron Chemical Co. .
Experiment was conducted in cooperation with Mark Law, Southern Minnesota Beet

Sugar Cooperative.
Summary

Sugarbeet injury from DPX-M6316&DPX-L5300 was greater when sugarbeets were
pretreated with Lorsban as compared to untreated. Injury to Lorsban tfegted
or untreated sugarbeets generally was similar from other tested herbicides
except 2,4-D injured untreated sugarbeets more than Lorsban treated.
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Imazamethabenz with adjuvants for wild oat control, Fargo 1990. ‘Wheaton’
Hard Red Spring wheat was seeded on April 19. Treatments were applied to
2.5 leaf wheat, 1.5- to 3-leaf wild oats, 2- to 4-leaf wild mustard, 4-
leaf common lambsquarters and 1 inch tall kochia on May 23 with 65 F, 50%
RH, 5 to 10 mph southeast wind, and 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 design with four replicates. The first
evaluation was on July 6 and a second evaluation was on July 31. Harvest
for wheat yield was on August 4.

7-06 7-31 8-04

Wheat Wild cat Wheat Wild oat Wheat

Treatment? Rate inj _ control ini contrel yield

0Z/A ceeemeeeeo. % ==emcceccoea-- bu/A
Imazamethabenz+MSF 2+0.256G 1 64 0 84 35
Imazamethabenz+MSF 3+0.25G 0 82 0 84 36
Imazamethabenz+MSF 4+0.25G 1 76 0 94 36
Imazamethabenz+MSF 5+0.25G 3 88 0 96 44
Imazamethabenz+MS1 2+0.25G 0 79 0 85 37
Imazamethabenz+MS1 3+40.25G 0 75 0 84 38
Imazamethabenz+MS1 4+0.25G 0 76 0 94 39
Imazamethabenz+MS1 5+0.25G 1 92 0 98 48
Imazamethabenz+P0 2+0.256G 0 74 0 90 45
Imazamethabenz+P0 3+0.256G 1 66 0 90 43
Imazamethabenz+P0 4+0.25G 1 79 0 93 45
Imazamethabenz+P0 5+0.25G 1 89 0 95 42
Imazamethabenz+X-77 2+0.25% 0 56 0 70 26
Imazamethabenz+X-77 3+0.25% 0 68 0 86 44
Imazamethabenz+X-77 4+0.25% 0 68 0 73 35
Imazamethabenz+X-77 5+0.25% 3 il 0 79 3]
Imazamethabenz 2 0 43 0 65 31
Imazamethabenz 3 0 63 0 62 29
Imazamethabenz 4 1 57 0 76 28
Imazamethabenz 5 1 76 0 81 31
Untreated 0 15
T, % 283 23 0 11 18
LSD 5% NS 23 NS 13 3l
# OF REPS 4 4 4 4 3

°MSF=Sun-it, MS1=Sun-it II, PO=petroleum 0il (Mor-act), G in rate column=
gallons/A, and X-77=nonionic surfactant at 0.25% of the total spray
volume.

Summary

Imazamethabenz did not injure wheat regardless of adjuvants or rate of
imazamethabenz.  Results were quite variable because of areas in the
experiment with Canada thistle and variation in wild oats infestation.
A1l adjuvants tended to enhance imazamethabenz toxicity to wild oats at
both evaluations. The enhancement by adjuvants at the final evaluation
generally was PO > MS1 > MS > X-77. Imazamethabenz at 2 0z/A applied with
the three oil adjuvants gave wild oats control at the final evaluation
equal to imazamethabenz at 5 oz/A applied alone. Wheat yield generally
followed wild oats control and was from only three replicates because of
lodging in the fourth replicate. :
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Wild oat control in wheat, Fargo 1990. 'Wheaton’ Hard Red S$pring wheat
was seeded on April 19. SI1 treatments were applied to 2- to 3-leaf wheat,
1.5- to 3-leaf wild oats, 2- to 4-leaf wild mustard, 4-leaf common
lambsquarters, and 1 inch tall kochia on May 23 with 65 F, 70% RH, 1 to 8
mph southeast wind, and clear sky. S2 treatments were applied to 5- to
5 5 leaf wheat, 3- to 4-leaf wild oats, 4- to 6-leaf wild mustard, and 2
inch tall kochia on June 1 with 70 F, 70% RH, 10 to 15 mph south wind, and
overcast sky. All treatments were applied with a bicycle wheel type plot
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
design with four replicates. Evaluations were on July 16 and 30 and a
harvest for wheat yield was on August 4.

7-16-90 7-30-90  8-4-90
Wheat Wheat

Treatment Rate ijnj Wioa inj Wioa Yield
0z/A Fooceseme % cnossssmac bu/A

Diclofop(S1) 12 3 96 1 95 38.3
Diclofop(S1) 16 2 95 1 95 40.1
Diclofop+P0(S1) 1240.125G 3 97 0 97 43.2
Diclofop+MS(S1) 12+0.1256 8 98 2 95 36.6
Diclofop+MS2(S1) 12+40.125G 0 99 0 98 43.5
Imazamethabenz 4 0 86 0 85 5355
Imazamethabenz(S1) 5 0 94 0 93 43.1
HOE-6001(S1) 1o 2 99 0 99 40.2
Diclofop(S2) 16 0 83 0 91 27.9
Diclofop+P0(S2) 16+0.125G 1 88 1 94 3382
Diclofop+MS(S2) 16+0.125G 3 90 1 94 2957
Diclofop+MS2(S2) 16+0.125G 1 89 1 96 34.5
Imazamethabenz(S2) 4 0 74 0 75 38.5
Imazamethabenz (S2) 5 0 81 0 77 38.8
Difenzoquat(S2) 10 1 89 1 90 88H3
Difenzoquat (S2) 12 5 a4 2 93 32 . &
HOE-6001(S2) 1§83 4 99 1 99 36.0
HOE-7125(S2) ORSS 5 99 1 99 33.8
HOE-7125(S2) 125 7 99 0 99 38.1
HOE-7125+Bromoxynil(S2) 12.5+4 2 98 1 98 428
Untreated 0 0 0 0 0 22.1
C.V. % 141 4 260 6 22.1
LSD 5% 4 5 NS 7 151552
# OF REPS 4 4 4 4 4

“ P0 = petroleum oil adjuvant with 17% Atplus 300F emulsifier; MS =
methylated seed oil with emulsifier (Sun-it); MS2 = Sun-it II; HOE-7125
= fenoxaprop&2,4-D&MCPA (1.3:1:3); and G in the rate column = gallons/A.

Summary

Wheat yield generally related to wild oat control. The wild oats density

was more than 100 plants per sq yd. The later treatments (S2) generally

caused lower wheat yields even though wild oats was controlled, indicating

a loss from the longer period of competition. The greater wild oats

control with the later evaluation for diclofop applied at the S2 stage

indicates delayed control. Enhancement of diclofop for wild oats control
was similar with all adjuvants. Tall wild oats were present, but lodged,
in the plots treated with diclofop at the second stage. All herbicide
treatments provided 85% or more wild oats control on July 30, except
imazamethabenz applied at the second stage. These results differ from
those of previous years when imazamethabenz controlled wild oats
completely. None of the treatments caused important injury to wheat.
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Wild oat control in barley, Lanadon 1990. ‘Robust’ barley was seeded
May 15. S1 treatments were applied to 2- to 2.5-leaf barley, 2-leaf wild
oats, 1- to 2-leaf foxtail, 1-leaf wild buckwheat, and 1 inch kochia on
June 6 with 70 F. Rainfall after treatment was 1.9 inch of rain
occurring in six consecutive rains over the next 7 days. S2 treatments
were applied to 5.5-leaf barley and wild oats and 1- to 2-leaf foxtail on
June 18 with 75 F and 2 hours after treatment 0.08 inch of rain occurred
followed by 0.30 inch over the next 10 day period. All treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gap at 35
psi to an 8 ft wide area the length of 10 by 30 ft plots. The experiment
was a randomized complete block design with four replicates.

Barley

Treatment Rate inj Wioa

: D A el T e S S T % ------
Diclofop(S1) 12 0 91
Diclofop(S1) 16 1 91
Diclofop+PO(S1) 12+0.125G 1 7l
Diclofop+MS(S1) 12+0.125G 2 94
Diclofop+MS2(S1) 12+0.125G 1 94
Imazamethabenz 4 1 95
Imazamethabenz(S1) 5 3 g9
HOE-6001(S1) 19 5 93
Diclofop(S2) 16 6 94
Diclofop+P0(S2) 16+0.125G 28 83
Diclofop+MS(S2) 16+0.125G 9 82
Diclofop+MS2(S2) 16+0.125G 20 86
Imazamethabenz (S2) 4 0 88
Imazamethabenz(S2) 5 O 95
Difenzoquat(S2) 10 0 99
Difenzoquat(S2) 12 1 98
HOE-6001(S2) 1558 1 99
HOE-7125(S2) 10,5 6 99
HOE-7125(S2) 1255 6 98
HOE-7125+Brox(S2) 12.5+4 8] 99
Untreated 0 0 0
C.V. % 97 11
LSD 5% 6 13
# OF REPS 4 4

°PO = petroleum o0il adjuvant with 17% Atplus 300F emulsifier; MS =
methylated seed o0il with emulsifier (Sun-it); MS2 = Sun-it I1I; HOE-7125
= fenoxaprop&2,4-D&MCPA (1.3:1:3); and G in the rate column = gallons/A.

Summary
Diclofop injured barley when applied at the 5.5-leaf stage. Wild oats
population was sparce at 5 plants per sq yd. Wild oat control exceeded
80% except for when treated with diclofop at 12 oz/A with petroleum oil
adjuvant (PO).



Wild oats control in wheat, Hettinger 1990. ‘Len’ hard red spring wheat
was seeded on May 11. SI1 treatments were applied to 4.5-leaf wheat, 5-
leaf wild oats, and 0.5 to 3 inch tall kochia on June 1 with 60 F and
partly cloudy sky. S2 treatments were applied to 5.5-leaf wheat and 5-
leaf wild oats on June 19. All treatments were applied with a bicycle
wheel type plot sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan
nozzles to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.
Evaluation was on July 16. Kochia density was 10 to 25 plants per sq yd.

Wheat

Treatment Rate inj KOCZ

DL D e wriss i IR % ------
Diclofop(Sl) 12 0 16
Diclofop(S1) 16 0 20
Diclofop+P0(S1) 12+0.1256G 0 85
Diclofop+MS(S1) 12+0.125G 0 18
Diclofop+MS2(S1) 12+0.125G 0 54
Imazamethabenz(S1) 4 0 20
Imazamethabenz(S1) 5 0 48
HOE-6001(S1) 153 0 15
Diclofop(S2) 16 0 14
Diclofop+PO(S2) 16+0.1256G 0 4
Diclofop+MS(S2) 1640.125G 0 6
Diclofop+MS2(S2) 16+0.125G 0 12
Imazamethabenz (S2) 4 0 6
Imazamethabenz(S2) 5 0 14
Difenzoquat(S2) 10 0 1
Difenzoquat (S2) 12 0 4
HOE-6001(S2) 133 0 8
HOE-7125(S2) 10185 0 Sl
HOE-7125(S2) 1255 0 25
HOE-7125+Bromoxynil(S2) 12.5+4 0 14
Untreated 0 0 0
C.V. % 0 91
LSD 5% NS 22
# OF REPS 4 4

Summary

The experimental area did not contain adequate wild oats for evaluation.
The wild oats control herbicides did not injure wheat. The herbicides did
not control kochia. The kochia control values may represent random
variation because of the drought.



Wild oat control in wheat, Minot 1990. ‘Stoa’ Hard Red Spring wheat
was seeded May 7. The wet weather delayed application of S1 treatments
until the 3-leaf wheat and 3- to 4-leaf wild oats stage on May 29 with
68 F, 60% RH, 14 to 15 mph wind, and a clear sky. S2 treatments were
applied to 3-leaf wheat and 3- to 4-leaf wild oats on May 30 with 70 F,
60% RH, 14 to 15 mph wind, and cloudy sky. Rainfall of 2.44 inches
occurred 10 days after both the S1 and S2 treatments. All treatments
were applied with a bicycle wheel type plot sprayer using a bonnet type
shield and 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
design with four replicates. Harvest for yield was on August 9.

Wheat

Treatment Rate Inj Yield Wioa

0z/A % bu/A %
Diclofop(S1) 112 0 66.5 97
Diclofop(S1) 16 0 66.5 95
Diclofop+PO(S1) 12+0.125G 0 57 99
Diclofop+MS(S1) 12+0.1256G 0 7] 99
Diclofop+MS2(S1) 12+0.1256G 0 68.7 99
Imazamethabenz(S1) 4 0 70.0 99
Imazamethabenz(S1) 5 0 359 99
HOE-6001(S1) 1.3 0 1858 99
Diclofop(S2) 16 0 5817 96
Diclofop+P0(S2) 16+0.125G 0 1268 99
Diclofop+MS(S2) 16+0.125G 0 76.7 99
Diclofop+MS2(S2) 16+0.125G 0 68.8 97
Imazamethabenz(S2) 4 0 59.1 97
Imazamethabenz (S2) 5 1 63.2 99
Difenzoquat(S2) 10 1 75.4 79
Difenzoquat(S2) 152 1 68.8 78
HOE-6001(S2) 1.3 0 63.6 91
HOE-7125(S2) 10.5 0 68.4 99
HOE-7125(S2) 12..5 0 75T 98
HOE-7125+Bromoxynil(S2) 12.5+4 0 70.1 98
Untreated 0 0 73.0 0
GV 5315 8.7/ 5
LSD 5% NS NS 6
# OF REPS 4 4 4

°P0 = petroleum o0il adjuvant with 17% Atplus 300F emulsifier; MS =
methylated seed oil with emulsifier (Sun-it); MS2 = Sun-it II; HOE-
7125 = fenoxaprop&2,4-D&MCPA (1.3:1:3); and G in the rate column =
gallons/A.

Summary
A1l herbicides except difenzoquat gave 90% or more wild oats control.
Yield varied greatly because of flooding at one end of the experiment.
None of the herbicides caused any important injury to wheat. Wild oat
density was only about 10 plants per sq. yd. so yields were not
increased by wild oats control. #



Wild oat control in Hard Red Spring wheat, Williston 1990. ‘Stoa’ Hard
Red Spring wheat was seeded on April 24. S1 treatments were applied to 3-
leaf wheat, 2- to 2.5-leaf wild oats, 1 to 1.5 inch tall kochia and
Russian thistle, and less than 1 inch tall common lambsquarters on May 23
with 57 F, 72% RH, 6 mph northeast wind and clear sky. The soil and
plant surface was dry and soil temperature at 4 inches was 58 F. S2
treatments were applied to 5-leaf wheat 4 to 4.5-1eaf wild oats, 1 to 1.5
inch tall kochia, 1 to 3 inch tall Russian thistle and 2 to 3 inch tall
common lambsquarters with 62 F, 81% RH, 6 mph east-southeast wind, and a
clear sky on June 1, soil and plant surface damp and soil temperature at
4 inches was 64 F. Rainfall for 10 days after the S1 treatment was 1.49
inches and 0.25 inch after the S$2 treatments. A1l treatments were
applied with a bicycle wheel type plot sprayer delivering 8.% 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 design with four replicates.

Wheat

Treatment Rate Yield Inj Ruth KOCZ Colg

0z/A bu/A ---------- % ------m---
Diclofop(S1) 12 10.1 0 0 0 0
Diclofop(S1) 16 12.9 0 0 0 8
Diclofop+P0O(S1) 12+40.1256G 10.5 0 0 0 0
Diclofop+MS(S1) 12+0.125G 10.8 0 0 0 0
Diclofop+MS2(S1) 12+0.125G 1057 0 0 0 0
Imazamethabenz(S1) 4 1509 0 87 30 30
Imazamethabenz(S1) 5 1552 0 87 45 36
HOE-6001(S1) s 10.9 0 0 0 0
Diclofop(S2) 16 152889 0 5 0 0
Diclofop+P0(S2) 16+0.125G JOES 0 0 0 0
Diclofop+MS(S2) 16+0.1256G 9.9 0 0 0 0
Diclofop+MS2(S2) 16+0.125G 1257 0 21 26 0
Imazamethabenz (S2) 4 1235 0 67 45 13
Imazamethabenz (S2) 5 1253 0 60 10 8
Difenzoquat(S2) 10 118 11 1 40 15 0
Difenzoquat(S2) 12 14.7 1 74 34 5
HOE-6001(S2) 1.3 14.0 0 4 0 8
HOE-7125(S2) 10.5 14.1 1 96 3 66
HOE-7125(S2) 1255 17.9 1 97 85 98
HOE-7125+Bromoxynil(S2) 12.5+4 15.6 4 99 96 96
Untreated 0 1250 0 0 0 0
CV. % 19.8 362 37 108 89
LSD 5% 3.6 2 18 30 22
# OF REPS 4 4 4 4 4

© PO = petroleum 0il adjuvant with 17% Atplus 300F emulsifier; MS =
methylated seed oil with emulsifier (Sun-it); MS2 = Sun-it II; HOE-
7125 = fenoxaprop&2,4-D&MCPA (1.3:1:3); and G in the rate column =
gallons/A.

Summary .
The experiment area did not contain enough wild oats to evaluate control
with the various treatments. Treatments which controlled Russian thistle
and kochia generally increased wheat yield. None of the herbicide
treatments caused any important injury to wheat. HOE-7125 (Tiller) plus
bromoxynil gave more than 95% control of Russian thistle, kochia, and
common lambsquarters.
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Diclofop with adjuvants for wild oat control in wheat, Fargqo 1990.
‘Wheaton’ Hard Red Spring wheat was seeded on April 19. Treatment were
applied to 2- to 3-leaf wheat, 1.5- to 3-leaf wild oats, 2- to 4-leaf wild
mustard, 4-leaf common lambsquarters, and 1 inch tall kochia on May 23
with 65 F, 60% RH, 5 to 8 mph southeast 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 design with four replicates.
Evaluations were on July 6 and July 31. Harvest for yield was on

August 4.
7-06 7-31 8-04
. a Wheat Wild oat Wheat Wild oat Wheat
Treatment Rate inj control inj control Yield
ORI eeesecconotore R bu/A
Diclofop+MSF 8+0.125G 0 95 0 92 2/
Diclofop+MSF 8+0.18G 0 91 0 92 47.3
Diclofop+MSF 8+0.25G 0 93 0. 91 46.0
Diclofop+MSl 8+0.125G 0 94 0 92 47.3
Diclofop+MS1 8+0.18G 0 93 0 96 44.3
Diclofop+MSl 8+0.25G 0 94 0 93 47 .4
Diclofop+PO 8+0.256G ) 93 I 95 46.7
Diclofop 8 0 5 0 84 40.3
Diclofop+MSF 12+0.125G 3 98 0 94 43.4
Diclofop+MSF 12+0.18G 0 91 0 95 41.1
Diclofop+MSF 12+0.25G 1 91 0 95 41.6
Diclofop+MSl 12+0.1256G 0 95 0 97 42.7
Diclofop+MS1 12+0.18G 0 94 1 97 40.4
Diclofop+MS1 12+0.25G 0 94 0 97 42.0
Diclofop+PO 2+0.25G 0 95 0 97 44 .4
Diclofop 12 0 78 0 86 38.6
Untreated 0 0 0 0 0 14.2
GoVo & 279 6 E89 3 16.6
LSD 5% 1 7 NS 4 10.0
# OF REPS 4 4 4 4 4

IMSF=Sun-it, MS1=Sun-it II, and PO=Mor-act petroleum oil.

Summary
Diclofop did not injure wheat regardless of adjuvants or diclofop rate.
Wheat yield generally followed wild oats control. Wild oat control was
similar with both rates of diclofop alone or with adjuvants. Adjuvants
all similarly enhanced wild oat control with diclofop. MSF (Sun-it) and
MSI (Sun-it II) were equally as affective at 0.125 gal/A as at 0.25 gal/A.
Petroleum 0il adjuvant (PO, Mor-act) was only included at 0.25 gal/A.



Antagonism of wild oat herbicides. ‘Wheaton’ hard red spring wheat was
seeded on April 19, 1990. Treatments were applied to 3-leaf wheat, 3.5- to
4-leaf wild oats, 1 inch tall kochia and common lambsquarters, and IS o2
inch tall wild mustard on June 25 with 70 F, 60% RH, and partly cloudy sky.
A1l treatments were applied with a bicycle whee] type plot sprayer delivering

8.5 gpa at 35 psi to an 8 ft wide area the length of 10 by 30 ft plots.
experiment was a randomized complete block with four replicates.
Harvest for yield was on August 4.

were on

July 6 and 31.

population was 100 plants per square yard.

The

Evaluations
Wild oats

Treatment®

Rate

7-06

U

31

8-04

Wioa

Wht
inj

Wioa

Wheat

(@) Fﬂ!""lrﬂl"’\><><><><><><
o \l\l\lO\W?SJUIU?U?J
—h—=— = OODO OO0
O PPN O YY)

L L _L_L.CJ)C OO0
—-O000 VU UV U
—_

7
/
7
/
/A
%
S
5
5

mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
mazamet
Bromoxyn
MCDPA

+Bromoxynil

habenz _ |
habenz+Iribenuron
habenz+Tribenuron
habenz+MCPA-be
habenz+MCPA-be
nabenz+Bromoxy
habenz+Bromox

habenz+DPX-
habenz+DPX-
habenz+H
habenz+

rnmrnr'n><><

0
HO
habenz+HO
habenz+HO
i1&MCPA

(=}

N
S

>

- OO
o o o o QW
N LIS
ono
[oplep}

o

=1

HwW-

O PW- -
—O  + + GO W

OO ——- -

o
o it OO

T O OO OVt +

—

GO

o
GGt
ono

oen :
+ + + + COMUIININIOD  —O-
e+ 4+ A+

st +
o =00 PN CO-PO—

MO OO0~

o

SISNICOYOYOY B UIOTONY B £ N YOV ~HO IO ~I00 OO0

(%)

00 00~~~ OIS~ OYOH 00 ~HLOLO COLO Q0D LD OO

OOOOO—OOODOOOOOODOOOOOOP—~OONI—NI

OO OO0 LI

Tribenuron+X-77
BPX-R9674+X-77
ntreated

C.N.5%
LSD 5%
4 DPX-R9674 = thifensulfuron&tribenuron (2:1); be = butoxyethyl ester; PO =

petroleum oil adjuvant with 17% Atplus 300F emulsifier; HOE-7125 =
fenoxaprop&2,4-D&MCPA (1.3:1:3) and G in rate column = gallon per acre.

~ien
+ +
NN
oo
3R

o
(T8 1,8}
W OOWOOOW—UWOIODWUTIOO 00O MO ULWLOLO OV ~I~I00LDWO

[
= ONOYOOOOOWN B W—UTU—LO~INIDWUTONO OO CO0OWOW

=N ettt bt 0t () 52 LD LS I NI LD (L LD LI N LN LI £ B P B (W) B2 (IO DT

NUT  HGOUINDWOTNIOYVNOUTD - OUT— YO UTNI— BN OO WM NI LI
—N) OO -2OYOUOD UT~IHWIUTOOLO UTNO COH UTODLO ~ U~ O — O NN

~nNY
(en)
~N
(00)
N —
(SrTe—

Summary

None of the herbicide caused any important injury to wheat. Wheat
yield generally related to the degree of wild oat control. Wild oat control
generally increased from the first to second rating indicating delayed
control with certain herbicide treatments. Imazamethabenz was generally
antagonized by the herbicide for broadleaf control. The antagonism had not
been evident in other years when imazamethabenz generally gave a higher
degree of wild oat control. The rains after application may have removed
imazamethabenz from the foliage and reduced control. Wild oat control with
HOE-6001 was not antagonized by DPX-R9674 alone or with MCPA.
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Imazamethabenz and AC-compounds for wild oats control, Fargo 1990.
‘Wheaton’ Hard Red Spring wheat was seeded on April 19. Treatments were
applied to 3-leaf wheat, 2- to 3-leaf wild oats, 1 inch tall kochia and
common lambsquarters, and 1 to 2 inch wild mustard on May 24 with 78 F,
45% RH, and clear sky. Treatments were applied with a bicycle wheel
type plot sprayer delivering 8.5 gpa with 35 psi through 8001 flat fan
nozzles to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.
Evaluations were on July 6 and 30. Harvest for wheat yield was taken on
August 4.

7-06-90 7-30-90 8-04
Wheat Wheat
Treatment Rate Wioa inj Wioa Yield
oz/A eeeee---- % ====---- bu/A

Imazamethabenz 5 91 0 94 48.5
AC7084-005A+S1(X-77) 5+0.25% 80 0 86 44.8
AC7084-005A+S2(R-11) 5+0.25% 91 0 94 5] &5
AC7084-005A+S3(Ag-98) 5+0.25% 78 0 86 47 .4
AC7084-005A+S4(Li-700) 5+0.25% 52 0 74 39.2
AC7084-042A+NaHS04 4+4 90 0 95 Bi2s 1
AC7084-042A+NaHS04 6+6 94 0 97 51.0
AC7084-042A+NaHSO4+MS 4+4+0.25G 89 0 91 50.0
AC22949+NaHS04 4+4 93 0 95 53.8
AC22949+NaHS04 6+6 97 0 99 55.6
AC22949+NaHS04+MS 4+4+0.25G 99 0 98 59.6
Untreated 0 0 0 0 27.0
CaVie % 10 0 6 12.6
LSD 5% 117 NS 7 8.8
# OF REPS 4 4 4 4

Summary
Wheat yield generally related to the degree of wild oats control with
the various herbicide treatments. AC7084-005A varied with adjuvants in
effectiveness for wild oats control. Li-700 was antagonistic to wild
oat control with AC7084-005A. Methylated seed o0il adjuvant tended to
enhance AC22949 for wild oats control.



Wild oat control with HOE-7125 and bromoxynil, Fargo 1990. "Wheaton’
hard red spring wheat was seeded on April 19. Treatments were applied
to 3-leaf wheat, 3.5- to tillering wild oats, 1 inch tall kochia and
common lambsquarters, and 1 to 2 inch tall wild mustard on May 25 with
70 F, 60% RH, and partly cloudy sky. Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through an
8001 flat fan nozzle to an 8 ft wide area the length of 10 by 30 ft
plots. The experiment was a randomized complete block design with four
replicates. Evaluation was on July 6 and 31. Harvest for yield was on

August 4.

T

7-6-90 7-31-90 8-4-90
Wheat Wheat
Treatment Rate Wioa inj Wioa  Yield
OZ/pR R T st s % --------- bu/A
HOE-7125 10.5 98 0 98 50.4
HOE-7125 15285 97 0 97 45.5
HOE-7125+Bromoxynil 10.5+2 a3 0 96 48.4
HOE-7125+Bromoxynil 10.5+3 92 0 95 50
HOE-7125+Bromoxynil 10.5+4 9] 0 94 5282
HOE-7125+Bromoxynil 12.5+2 97 0 99 56.0
HOE-7125+Bromoxynil 12.5+3 93 0 97 49.6
HOE-7125+Bromoxynil 12.5+4 97 0 96 52.2
Bromoxynil 2 0 0 0 16.0
Bromoxynil 3 0 0 0 16.7
Bromoxynil 4 0 0 0 15.9
Untreated 0 0 0 0 1155
C.V. % 3 0 2 19.0
LSD 5% 3 NS 2 10.6
# OF REPS 4 4 4 4
Summary

The broadleaf weeds present at treatment were not evident at
evaluation. The excellent wheat stand and dense wild oats apparently
prevented the broadleaf weeds from developing. None of the herbicides
caused any injury to wheat Wheat yield related directly to the degree
of wild oats control. Wild oats control with HOE-7125 tended to
decrease with the higher amounts of bromoxynil. However the effect of
bromoxynil was probably of no practical importance. Thus, the
inclusion of bromoxynil with HOE-7125 should increase broadleaf weed
control.

2=



Broadleaf and grass control in wheat, Fargo 1990. ‘Wheaton’ Hard Red Spring
wheat was seeded April 20. Treatments were applied to 4- to 5-leaf wheat,
3- to 4-leaf wild mustard and 2 inch tall kochia on May 29 with 75 F, 50%
RH, and clear sky. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles to an 8
ft wide area the length of 10 by 30 ft plots. The experiment was a
randomized complete block design with four replicates. Evaluation was on
June 13. Weed density was kochia 5 per sq yd and wild mustard 1 per sq yd.
Harvest for yield was on August 6.

6-13-90 8-6-90

5 Wheat

Treatment Rate inj Kocz Wimu Yield

0z/A  ------- % ==----- bu/A
2,4-Ddma 6 1 78 94 50.4
2,4-D dma + MS 4+0.256G 1 70 98 nblsd
MCPA-dma 6 1 65 92 49.6
2,4-Dbee 6 1 89 98 S50
Dicamba-Na + MCPA-dma 1.5+4 1 89 965N
Bromoxynil&MCPA 8 3 g8 99560
Fluroxypyr + 2,4-Ddma 1+6 4 87 95 54.0
Clopyralid&?2,4-D )8 1 83 97" $55.3
Clopyralid&MCPA 9.5 0 66 96 52.3
DPX-R9674 + X-77 = 0.37+0.25% 9 97 99 50.8
DPX-L5300 + 2,4-Dbee + X-77 0.05+6+0.12% 5 99 99 54.0
DPX-R9674 + 2,4-Dbee + X-77 0.3+6+0.12% 2 99 99 59.4
DPX-R9674 + Dicamba-Na + X-77 0.3+1.5+.12% 6 99 GGRRNETR0
DPX-R9674 + Clopyralid&2,4-D + X-77 0.3+3.6+0.12% 3 99 991 w5280
Metsulfuron + 2,4-Dbee + X-77 0.06+6+0.12% 2 99 ge - GlLE
Diclofop + Bromoxynil 12+4 3 96 Ger 52,10
Diclofop + PO 6+0.126G 1 0 6 5205
HOE-7125 6.25 8 68 94 50.6
HOE-6001(sp) 0.4 1 5 ORI
HOE-6001 (sp) 0.56 0 0 0 47.6
HOE-6001(sp) 0.72 0 0 0 49.0
Prn1&MCPA 19 1 88 998 1525
Untreated 0 0 0 0 5k5
C.V. % 136 13 5 9.5
LSD 5% 4 13 6 NS
# OF REPS 4 4 4 4
“dma = dimethyTamine, MS = Scoil from Agsco, bee = butoxyethyl ester, Na =

sodium salt, and sp = R isomer;

Summary

None of the treatments cause important wheat injury. Wheat yield was not
increased by controlling kochia with the herbicides. The Tack of yield
response may relate to the favorable moisture conditions early in the season
which probably favored wheat growth over kochia. Kochia control exceeded 95%
with bromoxynil&MCPA, bromoxynil + diclofop, and treatments containing
sulfonylureas (DPX-R9674, DPX-L5300, metsulfuron). Methylated seed oil
adjuvant (MS, Scoil) did not enhance kochia control with 2,4-D dma. In
previous years MS enhanced Kochia control with 2,4-D dma so that control was
equal to that with 2.4-D ester. -]3-



General weed control in wheat, Carrington 1990. *Butte 86’ Hard Red Spring
wheat was seeded on May 14. Treatments were applied to 4- to 6-1eaf wheat, 1
to 3 inch tall prostrate pigweed, and 1- to 3-leaf green foxtail on June 13
Seh GE B, A ferel @ Log UneneEs of rain occurring in 10 days post
treatment. A1l treatments were applied with a bicycle wheel type plot
sprayer with carbon dioxide pressure of 35 psi, and 8001 flat fan nozzles
applying 8.5 gpa. Treatments were to a 7 ft wide area the length of 8 by 25
ft plots. The experiment designed as a randomized complete block with four

replicates. Evaluation was July 11.

Wheat

Treatmenta Rate inj  Wibu_Prpw Grft

O e R e S e % ===--==-=-=
2,4-Ddma 6 0 36 45 0
2,4-D dma + MS 4+0.25G 0 20 40 45
MCPA-dma 6 0 10 4] 0
2,4-Dbee 6 0 25 43 0
Dicamba-Na + MCPA-dma 1.544 g0 G 65 0
Bromoxynil&MCPA 8 0 i3 59 0
Fluroxypyr + 2,4-Ddma 146 0 63 55 0
Clopyralid&2,4-D 9.5 0 94 69 40
Clopyralid&MCPA 9.5 0 94 88 0
DPX-R9674 + X-77 0.37+0.25% 3 98 99 0
DPX-15300 + 2,4-Dbee + X-77 0.05+6+0.12% 3 80 98 0
DPX-R9674 + 2,4-Dbee + X-77 0.3+46+0.12% 0 99 99 0
DPX-R9674 + Dicamba-Na + X-77 0.3+41.5+.12% 0 99 99 50
DPX-R9674 + Clopyralid&2,4-D + X-77 0.3+3.6+0.12% 0 98 99 0
Metsulfuron + 2,4-Dbee + X-77 0.06+6+0.12% 1 94 99 0
Diclofop + Bromoxynil 12+4 0 75 59 85
Diclofop + PO 6+0.12G 0 0 0 78
HOE-7125 6.25 3 3 20 90
HOE-6001(sp) 0.4 0 0 0 99
HOE-6001(sp) 0.56 0 0 0 09
HOE-6001(sp) 0.72 0 0 0 99
Propanil&MCPA 19 6 74 99 99
Untreated 0 6 0 0 0
C.V. % 22 32
LSD 5% 17 25
# OF REPS 4 4 1

9dma = dimethylamine, MS = Scoil from Agsco, bee = butoxyethyl ester, Na =
sodium salt, and sp = R isomer;

Summary
None of the herbicide treatments cause any important injury to wheat. Wild
buckwheat control exceeded 90% with clopyralid treatments, DPX-R9674
 treatments, and metsulfuron. All treatment containing sulfonylurea (DPX-
R9674, DPX-15300, Metsulfuron) and propanil&MCPA gave 99% prostrate pigweed
control. Green foxtail only occurred in one replication and was controlled
at 90% or more by HOE-7125 and HOE-6001.

S



Broadleaf and grass control in wheat, Minot 1990. ‘Stoa’ Hard Red Spring
wheat was seeded on May 23. Treatments were applied to 5-leaf wheat and
Russian thistle, cutleaf nightshade, kochia, common lambsquarters and
frenchweed all 1 to 2.5 inches tal] on June 1 with 70 F, 68% RH, and clear
sky. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles to an 8 ft wide
area the length of 10 by 30 ft plots. The experiment was a randomized
complete block design with four replicates. Evaluation was on July 11.

3 Wheat Wheat
Treatment Rate ini KOCZ Clns Ht yield
2/ N T % =----- cm bu/A
2,4-Ddma 6 I 505 U555 78 26,5
2,4-Ddma 4 Q8 =21 3 0R R 2740
MCPA-dma 6 0 8 50079 2349
2,4-Dbee 6 0 44 84 78 28.0
Dicamba-Na + MCPA-dma 1.5+4 0 83 93 75280
Bromoxyni1&MCPA 8 1 5950 - 94 9 751 384
Fluroxypyr + 2,4-Ddma 1+6 O OO T2 010
Clopyralid&2,4-D 9.5 OS2 3 6 SRR S 25
Clopyralid&MCPA 9.5 1 34 193 80k 26.7
DPX-R9674 + X-77 0.37+0.25% 255 O 6 R BRI R kT
DPX-L5300 + 2,4-Dbee + X-77 0.05+6+0.12% 8. 98 NG T3 T 5
DPX-R9674 + 2,4-Dbee + X-77 0.3+6+0.12% IR aR OB 828 0
DPX-R9674 + Dicamba-Na + X-77 0.3+1.5+.12% I g0 5 182 83742
DPX-R9674 + Clpy&2,4-D + X-77 0.3+43.640.12% 1 9915 1835 79¥ 306
Metsulfuron + 2,4-Dbee + X-77 0.06+6+0.12% G e i G
Diclofop + Bromoxynil 12+4 2 RO SRR R 2R 5
Diclofop + PO 6+0.12G 1 A6 a0 7.9 2818
HOE-7125 6.25 I lise Sl0e7i8 o §2608
HOE-6001(sp) 0.4 0 4 SENT.8 3N
HOE-6001(sp) 0.56 0 Sl Gy 2R
HOE-6001(sp) 0.72 0 0 0 78 30.5
Propanil&MCPA 19 L5 | S ISR 25
Untreated 0 0 0 0 82 28.9
E Ve 232 520 4 ENS - UEeR
ES) 5% NSRS C RN SE 7
# OF REPS 4 4 Zis o 70
“dma = dimethylamine, MS = Scoil from Agsco, bee = butoxyethyl ester, Na =

sodium salt, and sp = R isomer;

Summary
None of the herbicides caused any important injury to wheat. Wheat yields
did not always relate to the degree of weed control. However, yields were
generally highest when kochia control was also high. Cutleaf nightshade
were variable and only occurred in two replicates. Kochia control was
inadequate (<80%) with 2,4-D amine or ester, MCPA, clopyralid with MCPA or
2,4-D, and propanil&MCPA.

5



Broadleaf and grass control in wheat, Langdon 1990. 'Cando’ durum wheat was
seeded on May 23. [Treatments were applied to 5 5-leaf wheat, 5-leaf wild
buckwheat, 1 inch tall redroot pigweed, and 2-leaf smartweed on June 21 with
75 F, and 0.02 inch of rain occurring 1 day after treatment with a 10 day
total rain of 0.22. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles to an 8
ft wide area the length of 10 by 30 ft plots. Experiment was a randomized
complete block design with four replicates. Evaluation was on July 13.

Wheat Weed control

Treatmenta Rate inj Smwd  Rrpw  Wibu

T DT, L Y e =i g T i e o
2,4-Ddma 6 0 73 87 63
2,4-Ddma+MS 4+0.25G 0 66 88 65
MCPA-dma 6 0 40 87 43
2,4-Dbee 6 0 88 97 80
Dicamba-Na+MCPA-dma 1.5+4 0 9?2 86 91
Bromoxynil&MCPA 8 0 97 85 94
Fluroxypyr+2,4-Ddma 146 1 89 74 97
Clopyralid&2,4-D 9.5 0 79 75 77
Clopyralid&MCPA 9.5 0 79 87 85
DPX-R9674+X-77 0.37+0.25% 0 97 93 96
DPX-L5300+2,4-Dbee+X-77 0.05+6+0.12% 0 94 97 94
DPX-R9674+2,4-Dbee+X-77 0.3+6+0.12% 1 99 99 98
DPX-R9674+Dicamba-Na+X-77 0.3+1.5+.12% 0 97 92 96
DPX-R9674+C1opyra1id&2,4-D+X-77 0.3+3.6+0.12% 0 98 97 97
Metsulfuron+2,4-Dbee+X-77 0.06+6+0.12% 0 96 98 9]
Diclofop+Bromoxynil 12+4 0 98 89 97
Diclofop+PO 6+0.12G 0 20 60 30
HOE-7125 6.25 78 40 60 48
HOE-6001 (sp) 0.4 0 0 36 30
HOE-6001(sp) 0.56 0 8 53 15
HOE-6001(sp) ), 7/ 0 25 38 13
Propanil&MCPA 19 3 96 92 61
Untreated 0 0 0 0 15
C.V. % 38 24 22 27
LSD 5% 2 23 24 26
# OF REPS 4 4 4 4

9dma = dimethylamine, MS = Scoil from Agsco, bee = butoxyethyl ester, Na =
codium salt, and sp = R isomer; ;

Summary

HOE-7125 caused severe injury to the durum wheat, but none of the other
herbicides caused any important injury to durum wheat. Treatments containing
dicamba, bromoxynil, propanil, or sulfonylureas (DPX-R9674, DPX-L5300,
metsulfuron) all gave more than 90% smartweed control. These same herbicides
gave 90% or more wild buckwheat control, except for propanil&MCPA.
Fluroxypyr + 2,4-D also controlled wild buckwheat. 2,4-D bee, sulfonylureas,
and propanil&MCPA gave 89% or more redroot pigweed control.
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Broadleaf

and qrassy weed control

rGrandin’ h
to 4.5-1eaf wheat and green

as seeded on May 14.
foxtail
9 mph northeast wind, clear sky and a s0il temperature O

2- to 6-1eaf on

in HRS_wheat Exp 1,

Williston 1990.

were applied
69 F, 33% RH,

Frat a4 inch

depth. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi through 8001 nozzles to an 8 ft wide area the
length of 10 by 30 ft plots. The experiment was 2 randomized complete block
design with four replicates. Evaluations were on Juilysles Harvest for yield
was on July 31.
___,7-12-90 7-31-90
5 Wheat _Control Test Wheat
Treatment Rate ini Grft Ruth weight yield
e P e % --=-=-= Tb/bu  bu/A
2,4-Ddma 6 0 38l 59 14.0
2, 4-Ddma+MS 4+0.256G 0 44 96 601 1812
MCPA-dma 6 0 41 40 58 13.2
2,4-Dbee 6 0 43R N08 GOl B
Dicamba-Na+MCPA-dma 1.5+4 0 63 73 60 e
Bromoxyni1&MCPA 8 0 33 90 60 )31 Y
F\uroxypyr+2,4-dea 146 0 45 93 G0N 3
C1opyra1id&2,4-D 9.5 0 A2 Gilgmalic ]
CWopyra1id&MCPA 9.5 0 36Tkl 61 + 1.4
DPX-R9674+X-77 0.37+0.25% 0 36 - 99 GOk 130T
DPX-L5300+2,4-Dbee+X-77 0.05+6+0.12% 0 Al Y 59 ;13,2
DPX-R9674+2,4-Dbee+X-77 0.3+6+0.12% 0 5Ee 60 14.0
DPX-R9674+Dica-Na+X—77 0.3+1.5+.12% 0 38 98 GO 8.2
DPX-R9674+C1opyra1id&2,4-D+X-77 0.3+3.6+0.12% 0 2ANRN0S 60 14.6
Metsu1furon+2,4-Dbee+X-77 0.06+6+0.12% 0 36 99 60 14.1
Diclofop+Brox 12+4 0 SN 60 14.9
Diclofop+PO 6+0.12G 0 83 26 58 14.0
HOE-7125 6.25 0 g4 e55 56 14.0
HOE-6001(sp) 0.4 0 66 35 57 v Ea18.
HOE-6001(sp) 0.56 0 el Giic a3 8
HOE-6001(sp) 0.72 0 92 16 5+ = 13
Propani\&MCPA 19 0 66 23 57 a8l
Untreated 0 0 0 0 Bias 2.6
cC.V. % 0 30 28 7.4
LSD 5% NS ] 1.4
g_QF REPS 4 4 4 1 4
dma = dimethylamine, WS = Scoil from Agsco, bee = butoxyethyl ester, Na =

sodium salt, and sp =

Weed populations were sparse
increase yields. However,
Russian thistle generally

seed oil adjuvant (MS-Scoil)
with 2,4-D dma + MS, 2,4-D
sulfonylurea treatments
bromoxynil.

R isomer;

so weed control by
treatments which were effective in
the higher yields.
2,4-D dma at 4 oz/

related to
heribicides caused any injury to wheat.
gave equal
3 bee,

(DPX-R9674, DPX-L5300,
Green foxtail control exceed 80%

7125, and HOE-6001 at 0.72 Q2 AN =
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Broadleaf ang grassy weed contro] in_HRS wheat Exp 2. Williston 1990. "Stoa’
hard red Spring wheat was seeded on April 24. Treatments were applied to
5.5- leaf wheat, 2 ;o 4 inch ta]] kochia, 3 to 4 jnch tall common

applied with a bicycle whee] type plot Sprayer de]ivering 8.5 gpa at 35 psi

through 800 nozzles to an 8 ft wide area the length of 10 by 30 ft plots.
€ experiment was a randomized complete block design with four replicates,

Evaluations wWas on July 12, Harvest for grain yield was on July 31.

7-12-90 7-31-90

Wheat_  Weed contro] Test  Wheat

Treatment Rate inj Ruth KOC7z Colq Tymu weight yield
OZIA THE RS sy o %o m--meelL 1bs/bu bu/A
2,4-Ddma 6 OEE5 6o 99 99 573 9.0
2,4-Ddma+Ms 4+0.256 R SNga e 99 99 58.4 8.3
CPA-dma 6 RS 5N cE 93 98 553 7.9
2,4-Dbee 6 08 897 - S 99 99 8.5 o
Dicamba-Na+MCPA—dma 1.5+4 OR 71 S e 81 99 &g B VL4
Bromoxyni]&MCPA 8 0 91 gp 09 55 g 10.4
FTuroxypyr+2,4-dea 1+6 O} Sug5i S or 98 99 579 786
C]opyra]id&2,4—D 9.5 0 90 53 99 g9ia isgin 8.9
C]opyra]id&MCPA 9.5 088 874 e 99 99 (57.8 8.9
PX-R9674+X-77 0.37+0.25% OM S98F gl aon SO SSI R C

DPX-L5+2,4-Dbee+X-77 0.05+6+0.12% OR8 RO58 e SE S E T GE Ul
DPX-R9674+2,4-Dbee+X-77 0.346+0.12 OR8 899" " lgo oo 99N 58 N ol
DPX-R9674+Dica-Na+X-77 0.341.5+.12% 0 98 o5 99 99 59,7 7.6
DPX-R9674+C]py&2,4-D+X-77 0.3+3.6+0.12% 0 97 g7 99 99 s58.8 9.6
Metsuifuron+2,4-Dbee+X-77 0.06+6+0.129 O 780 W76 L 5e) 7.5
Diclofop+Brox 12+4 O 595 W) /8 99 57 g 10.3
Diclofop+Po 6+0.12G 0 3 95 37 0. 1533k Bl
HOE-7125 . 6.25 OR 16508 895 84 99 5718 L 86
HOE-GOOl(sp) 0.4 ORSS T80 B2 &8 59y 55
HOE-GOOI(sp) 0.56 0 gig B2 5y 290 55 |57
HOE-GOOl(sp) 0.72 0 49 65 99 99 56.7 5.6
Propani1&Mcpa 19 DRSS 2008 B1e 4 47 559 6.6
Untreated 0 0 0 0 0 UL SR T |50
CNS 0 24 20 24 - 250
LSD 5% NS 23 290 W27 - 2.9
# OF REPS 4 ol ) .

4 |
“dma = dimethylamine, MS = Scoil from Agsco, bee = butoxyethyl ester, Na
sodium salt, and Sp = R isomer;

Summary ‘ :
lated seed oi] adjuvant (MS = Scoil) tended to enhance Russian thistle
gﬁghiochia control witH32,4—D dma so the contro] with 2,4~dea at 4 oz/A + MS
= 2,4-D bee at 6 0z/A > 2,4-D dma at 6 0z/A without adjuvant. f]uroxypyr +
2,4-D, DPX-R9674 alone, DPX-R9674 + 2,4-D, dicamba.or clopyralids&2,4-D all
gave 90% or more control of all broadleaf weeds. Yields were Jow because of
drought, but most treatments which gave about 75% or more control of all
weeds significantly increased wheat yield.
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Broadleaf and grass control in wheat, Hettinger 1990. ‘Len’ hard red spring
wheat was seeded on May 11. Treatments were applied to 5.5-1eaf wheat and 1
to 6 inch tall kochia on June 9. Rainfall for 10 days after treatment was 3
inches occurring between days 3 and 10. Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through 8001
flat fan nozzles to an 8 ft wide area the length of 10 by 30 ft plots.
Experiment was a randomized complete block design with four replicates.
Evaluation was on July 16.

Russian

Treatmenta Rate Kochia thistle

oz/A Sooe % coutinl sees
2,4-Ddma 6 6 80
2,4-Ddma+MS 4+0.25G 33 55
MCPA-dma 6 5 45
2,4-Dbee 6 19 68
Dicamba-Na+MCPA-dma 1.5+4 81 78
Bromoxynil&MCPA 8 50 60
Fluroxypyr+2,4-Ddma 146 73 7S
Clopyralid&2,4-D 9.5 45 30
Clopyralid&MCPA 9.5 26 65
DPX-R9674+X-77 0.37+0.25% 94 80
DPX-15300+2,4-Dbee+X-77 0.05+6+0.12% 93 90
DPX-R9674+2,4-Dbee+X-77 0.3+6+0.12% 97 99
DPX-R9674+Dica-Na+X-77 0.3+1.5+.12% 99 92
DPX-R9674+C1opyra1id&2,4-D+X-77 0.3+3.6+0.12% 97 80
Metsulfuron+2,4-Dbee+X-77 0.06+6+0.12% 95 82
Diclofop+Brox 12+4 30 78
Diclofop+PO 6+0.126G 3 35
HOE-7125 6.25 9 58
HOE-6001(sp) 0.4 4 40
HOE-6001(sp) 0.56 I 28
HOE-6001(sp) 0.72 4 53
Propanil&MCPA 19 4 10
Untreated 0 0 0
C.V. % 39 26
LSD 5% 23 33
# OF REPS 4 2

9dma = dimethylamine, MS = Scoil from Agsco, bee = butoxyethyl ester, Na =
sodium salt, and sp = R isomer;

Summary
Weed population was variable and wheat was not harvested because poor growth
caused by the extreme drought. The sulfonylureas (DPX-R9674, DPX-L5300,
metsulfuron) all gave 90% or more kochia and 80% or more Russian thistle
control even with the extremely dry conditions.
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Fluroxypyr for broadleaf weed control. 1990. ‘Wheaton’ hard red spring
wheat was seeded on April 20. Treatments were applied to 4-leaf wheat, 1
inch tall kochia, and 2 to 4 inch wild mustard on May 29 with 70 F, 40% RH,
and 4 to 6 mph, and clear sky. A1l treatments were applied with a bicycle
wheel type plot sprayer delivering 8.5 gpa at 35 psi to an & ft wide area
the Tength of 10 by 30 ft plots. The experiment was a randomized complete
block with four replicates. Evaluations were June 18 and July 31. Harvest
for yield was August 6.

June 18 July 31 8-06
Wht Wht

Treatment Rate ini KOCZ Wimu inj  KOCZ Yield
0Z/A oo %o cmemceceaaas bu/A

2,4-D dma 6 0 59 97 1 49 63.6
2,4-D dma+MS 4+0.25G 2 95 99 0 93 62.8
Fluroxypyr 0.5 1 85 45 0 92 54.8
Fluroxypyr 1.0 0 95 45 0 98 61.8
Fluroxypyr 1885 1 97 96 0 97 62.0
Fluroxypyr+2,4-D dma 0.546 0 94 99 1 99 63.4
Fluroxypyr+2,4-D dma 1.0+6 2 99 99 0 99 67.2
Fluroxypyr+2,4-D dma 1.546 2 98 99 1 98 65.3
Fluroxypyr+Picloram 140.13 0 93 99 0 g4c 67.1
Fluroxypyr+Picloram 140.25 0 90 44 1 94 65.7
Fluroxypyr+2,4-D dma+Picl 146+0.13 0 96 99 0 99 64.0
Fluroxypyr+2,4-D dma+Picl  1+6+0.25 3 99 99 0 99 6545
Picloram+2,4-D dma 0.25+6 0 55 99 0 62 65.6
Dicamba-Na+2,4-D dma ' 1.5+6 3 95 99 1 99 bl
Bromoxynil&MCPA 8 1 99 99 1 98 61.8
Untreated 0 0 0 0 0 0 56.5
AV 87, 199 8 21 296 11 785
LSD 5% NS 9 24 NS 13 6.8
# OF REPS 4 4 4 4 4 4

Summary

None of the treatments caused any significant injury to wheat. Fluroxypyr
alone or in combination with 2,4-D or picloram gave commercially acceptable
kochia control. However, fluroxypyr at 0.5 oz/A applied alone only gave
85% kochia control at the early evaluation, but control increased to 93% at
the pre-harvest evaluation. Wheat yield were increased by all herbicide
treatments, except fluroxypyr at 0.5 0z/A applied alone.
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Adjuvant with fluroxypyr in wheat, 1990. ‘Wheaton’ hard red spring wheat was
seeded on April 20. Treatments were applied to 4-leaf wheat, 1 inch tall
kochia, and 2 to 4 inch tall wild mustard on May 29, with 70 F, 40% RH, 4 to 6
mph wind, and clear sky. All treatments were applied 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 replicates.
Evaluations were on June 13 and July 5. Weed density was kochia greater than 3
plants per sq yd and common lambsquarters and wild mustard 1 plant per sq yd
and variable. Harvest for yield was August 6.

6-13 7-05 8-06

Wheat Wheat Wheat

Treatment? Rate inj KOCZ Wimu Colg inj Wioa yield
0z/A  e-eeeeececee-- % ====-ccccccc--- bu/A

Fluroxypyr 0.5 0 86 69 15 0 99 60.3
Fluroxypyr 1 1 89 38 0 0 96 61.1
Fluroxypyr+24-Ddma 0.5+6 1 91 98 99 1 98 64.2
Fluroxypyr+24-Ddma 1+6 2 95 99 98 0 99 61.6
Fluroxypyr+L77 0.5+0.1% 0 90 3 15 0 98 63.3
Fluroxypyr+24-Ddma+L77 0.5+6+0.1% 3 94 98 99 3 g9 63.5
Fluroxypyr+P0 0.5+0.25G 0 90 0 0 0 g9 61.4
Fluroxypyr+24-Ddma+P0  0.5+6+0.25G 5 97 99 99 2 99 62.9
Fluroxypyr+Ms 0.5+0.25G 0 87 7 0 0 99 508
Fluroxypyr+24-Ddma+MS  0.5+6+0.25G 3 98 99 99 3 99 60.0
Fluroxypyr+X-77 0.5+0.25% 0 83 41 0 0 99 61.1
Fluroxypyr+24-Ddma+X-77 0.5+6+0.25% 3 94 98 95 2 99 63.7
Fluroxypyr+MS1 : 0.5+0.25G 0 90 45 8 0 99 Bl o/
Fluroxypyr+24-Ddma+MS1 0.5+6+0.25G 3 94 98 99 g 99 62.0
Fluroxypyr+Enhance 0.5+0.12G 1 75 0 0 0 98 62.5
Flox+24-Ddma+Enhance  0.5+6+0.12G 3 94 98 96 3 99 60.6
Fluroxypyr+DC5309 0.5+0.1G 1 91 53 10 1 99 59.3
Flox+24-Ddma+DC5309 0.5+6+0.1G 2 94 96 97 1 99 63.3
Untreated 0 0 0 0 0 0 0 49.8
C.V. % 116 8 38 158211 1 519
LSD 5% : 2 10 &/ 16 2 2 5)dl
# OF REPS 4 4 3 2 4 4 4

“dma = dimethylamine; L77 = Silwett; PO = petroleum oil adjuvant (Mor-act); MS

= methylated seed 0il (Scoil); X-77 = nonionic surfactant; MS1 = Sun-it II;
and DC5309 = silocone surfactant.

Summary '
None of the herbicide - adjuvant treatments cause any important injury to
wheat. A1l treatments gave nearly complete control of kochia at the July 5
evaluation. Adjuvants did not increase kochia control at the early
evaluation, except Enhance reduced control when with fluroxypyr applied
without 2,4-D. Wheat yield was increased similarly by all treatments.
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Wheat response to BAS-514, Fargo 1990. Crops were seeded in 20 ft wide
adjacent strips on April 24. Treatments were applied to 4.5-1eaf crops on
May 30 with 60 F, 40% RH, 10 to 15 mph southeast wind, and clear sky.
Treatments were applied with a shielded 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 design with four
replicates. Evaluations were on June 7 and July 6. Harvest for crop
yields were on August 9.

Eval 6-07-90

HRS wheat
Oats Barley Durum Butte
Treatment  Rate 810104 Bowman Robust Renville Monroe Stoa 86 Len
OZ/ IS - e R S % ANJUrY-=-===-==c-ciec=cc-ccc-cic
BAS-514+MS 4+0.25G 16 14 23 10 7 7 8 15
BAS-514+MS 8+0.25G 20 25 28 12 11 10 11 15
Untreated 0 0 0 0 0 0 0 0 0
C.V. % 57 23 10 54 45 24 44 33
LSD 5% 12 5 3 7/ 5 2 5 6
Eval 7-06-90
O/l ceecomsvoscoceastangos % inJury------c---cc----c-o-o-o-
BAS-514+MS 4+0.25G 10 4 11 1 3 1 3 5
BAS-514+MS 8+0.25G 19 10 21 4 6 5 6 9
Untreated 0 0 0 0 0 0 0 0 0
ERVE 4] 119 37 104 139 130 82 60
LSD 5% /I NS i 3 NS NS 4 5
Yield
(oFa7) SRR R bu/A--------c-cmmmmeeee oo

BAS-514+MS 4+0.25G 4] 38 61 19k S 570 68.3 il G249 Bllloell &Y©

BAS-514+MS 8+0.25G 2482856 IR 480 60.9 56.5 54.6 43.8 41.0

Untreated 0 LO6R /S IN62 59N 643 65.4 BO.8 | B Gl | BB

C.V. % 16.3 9.1 6.4 3.9 5 4713 6 ERNE] 257

LSD 5% 16.2 NS 5otz 4.4 NS SRS NS

# OF REPS 4 4 4 4 4 4 4 4
Summary

BAS-514 at 4 and 8 o0z/A caused moderate injury to all crops soon after
treatment. Crops generally recovered from injury, except for 810104 oats
and Robust barley which had 19 to 21% injury from BAS-514 at 8 oz/A on July
6. A1l BAS-514 treatments completely controlled green and yellow foxtail
which was abundant in the alley between crop. However, foxtail was not
present within the crops and broadleaf weeds were controlied with
bromoxynil+MCPA at 4+4 oz/A. Oats yield was reduced by BAS-514 at 4 or 8
oz/A. Barley, durum wheat, and HRS wheat generally were not reduced by
BAS-514 at 4 oz/A except for Butte 86 HRS wheat and Robust barley.
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BAS-514 for weed control in wheat, Fargo 1990. ‘Wheaton’ Hard Red Spring wheat
was seeded on April 23. Treatments (1-21f) were applied to 2.5-leaf wheat, 1
inch tall kochia, 2- to 4-leaf wild mustard, and 2-leaf common lambsquarters on
May 23 with 65 F, 60% RH, 5 to 10 mph southeast wind, and clear sky.
Treatments (3-41f) were applied to 4-leaf wheat, 1 inch tall kochia, and 2- to
4-leaf wild mustard on May 29 with 65 F, 50% RH, 5 mph southeast wind, and
clear sky. Bromoxynil & MCPA at 4+4 oz/A was applied on the back one-third of
the plots to 4.5-Teaf wheat on May 31 with 60 F, 80% RH, and partly cloudy sky.
A1l treatments were applied with a bicycle wheel type plot sprayer delivering
8.5 gpa with 35 psi to an 8 ft wide area the 10 by 30 ft plots. The experiment
was a randomized complete block design with four replicates. Evaluations were
on June 7 and July 31. Harvest for wheat yield was on August 7.

6-7-90 7-31-90 11-7-90
Wheat Wheat

Treatment Rate inj Kocz Wimu Kocz3Wimfl ini Kocz Wimu Yield

0zZ/A  c-eemeeeeeeeeos % ==-mmeeeceeoeoann bu/A
BAS-514+MS(1-21f) 2.4+0.25G 1876 4 99 99 2 96 0 58.9
BAS-514+MS(1-21f) 3.2+0.25G O Gl 2 99 98F T MO0l L 20 N6l 5
BAS-514+4MS(1-21f) 4.0+0.25G 0 84 8 98 99 0 99 08 6025
BAS-514+MS(1-21f) 4.8+0.256G .= 85 11 . 99 99 }-.99 - 20,625
BAS-514+4MS(3-41f) 2.4+0.256G S5 52 /a6 RO B G O A S G S
BAS-514+MS(3-41f) 3.2+0.25G e B4sL =208 L 99 g8 R 99 -~ 3]s 1595
BAS-514+MS(3-41f) 4.0+0.25G 9 58 21 99 99 2 99 24 59.9
BAS-514+MS(3-41f) 4.8+0.25G 9 63 14 99 98 1 99 24 60.5
BAS-514+Dife+MS(3-41f) 3.2+10+0.256 6 76 13 99 98 1 99 50 59.4
BAS-514+Immb+MS(3-41f) 3.2+5+0.256 13 88 91 99 99 0 99 99 61.2
Difenzoquat 10 2. 3 8 99 99 1 4 “S68 529
Imazamethabenz 5 2. 92 98 99 99 1 65 99 .57.6
BAS-514+DPX-R96+MS 3.24+0.2+0.256G 7 99 99 99 99 1 99 99 65.7
DPX-R9674+MS 0.2+0.25G 6 99 99 99 99 0 99 99 60.8
Untreated 0 0 0 0 5999 5 597 .0 0 0 55.0
€\ % 72 20 23 1 1 184 6 56 9.3
LS 57 420 B NS NSNS 7 gl NS
# OF REPS 4 4 4 4 4 4 4 4 4

¢ Weed control rating for the area which received bromoxynil & MCPA in addition
to the other treatments.

Summary
Weed density was sparse so wheat yield was not increased by herbicide treatment
which effectively controlled weeds. None of the treatment caused any important
injury to wheat. A1l BAS-514 treatments controlled kochia, but control was
slow as control was marginal at the early evaluation. Wild mustard was not
controlled by BAS-514.
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Broadleaf weed control with 2,4-D and adjuvants, Hettinger 1390. "Len’
hard red spring wheat was seeded on May 1l. Treatments were applied to
§ 5-leaf wheat and 0.5 to 6 inch tall kochia on June 9 with 75 F and clear
sky. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles to an 8 ft wide
area the length of 10 by 30 ft plots. The experiment was a randomized
complete block design with four replicates. Evaluation was on July 17.

Treatment Rate KOCZ
oz/A %
2,4-Ddma 4 6
2,4-Ddma (dw) 4 13
2,4-Dbee 4 20
2,4-Ddma + AMSU 4+0.256G 9
2,4-Ddma + 28% 4+0.25G 14
2,4-Ddma + Cayuse 4+0,25% 34
2,4-Ddma + X-77 4+0.25% 9
2,4-Ddma + LI-700 4+0.25% 10
2,4-Ddma + PO 4+0.18G 1
2,4-Ddma + MS 4+0.18G 29
2,4-Ddma + Exp5 4+0.25G 20
2,4-Ddma + Exp6 4+0.25G 18
2,4-Ddma + Exp7 4+0.25G 23
2,4-Ddma + Exp8 4+0.25G 2
Untreated 0 0
GV %% 137
LSD 5% NS
# OF REPS 4
Summary

None of the 2,4-D treatment gave adequate kochia control, regardless of
adjuvant. The drought apparently cause the kochia to be extremely
tolerant to 2,4-D.
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Broadleaf weed control in wheat with 2.4-D plus adjuvants, Williston 1990.
’Stoa’ hard red spring wheat was seeded on April 24. Treatments were applied
to 5.5-Teaf wheat, 4 to 8 inch tall tansymustard, 2 to 4 inch tall kochia, 2
to 3 inch tall Russian thistle, and 3 to 4 inch tall common lambsquarters on
June 4 with 51 F, 65% RH, 7 mph wind and partly cloudy sky. Soil temperature
at a depth of 4 inches was 58 F and surface was damp. Treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi
through 8001 flat fan nozzles to an 8 ft wide area the length of 10 by 30 ft
plots. Evaluation was on July 12. Harvest for grain yield was on July 31.

7-12-90 7-31-90

5 Wheat Test Wheat
Treatment Rate inj Ruth KOCZ Colg Tymu weight yield
O/ N SRR DR L ST % --meemeeao- 1b/bu bu/A

2,4-Ddma 4 O°80F 46 98 98 557 11.78
2,4-Ddma (dw) 4 R oGl i S G o)
2,4-Dbee 4 0 95 WUb5 . 98l g9 67 sl i1 a5
2,4-Ddma+AMSU 4+0.256 0 84 23 98 97 57.4.:13.38
2,4-Ddma+28% 4+0.256G 0 81 43 98 99 56.8 12.83
2,4-Ddma+Cayuse 4+0.25% OF SO EEER 0N gl gl e N ] Ne s
2,4-Ddma+X-77 4+0.25% ORSRESINS/0 98 NG g N I ] 31837
2,4-Ddma+L1-700 4+0.25% 0 8 5 98 99 56.6 12.09
2,4-Ddma+P0 4+0.18G 0" 88= 73 98" g9 57 5 #)3409
2,4-Ddma+MS 4+0.18G OF SRS A8 o G O G ] s
2,4-Ddma+Exp5 4+0.256G 0 93ENTG7 N 0eE RGN RNER N | 3IsEH
2,4-Ddma+Exp6 4+0.256G O 9SEE B3 07N Na gRSE O NG 12k 0
2,4-Ddma+Exp7 4+0.25G 1. W93F 874 97 -~ 74 B8 w3%A
2,4-Ddma+Exp8 4+0.25G OOl 610G g o O R B8 (O L ()
Untreated 0 0 0 0 0 0 54.0 10.38
C L% 775 5. g I - %9 287
LSD 5% NS GRZ 8 25 NS
# OF REPS 4 4 4 1 4 1 4

“dma = dimethylamine; dw = distilled water; bee = butoxyethyl ester; 28% =
28%N fertilizer; AMSU = diammonium sulfate; cayuse = product from Wilber
E1Tis; Li-700 = product from Loveland Industries; PO = petroleum 0il with 17%
emulsifier; MS = methylated seed oil (Scoil from Agsco); and Exp’s = products
from NDSU.

Summary
A1l herbicide treatments similarly tended to increase wheat grain yield.
None of the treatments were injurious to wheat. Kochia control with 2,4-D
varied dependent upon the adjuvant. Kochia control with 2,4-D generally was
greatest when applied the experimentals, 0ils, cayuse, and X-77 adjuvants,
equal to when applied in distilled water.
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Foxtail control in wheat, Fargo 1990. 'Wheaton’ Hard Red Spring wheat was
seeded May 19. Treatments were applied to 4-leaf wheat, 1 to 3 inch tall
kochia, and 1 to 2 inch tall foxtail on June 18 with 75 F, 70% RH, no wind,
and clear sky. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi through 8001 nozzles to an 8 ft wide
area the length of 10 by 30 ft plots. The experiment was a randomized
complete block design with four replicates. Evaluations were on June 26 and
August 7. Harvest for yield was on August 24.

6-26-90 8-7-90 8-24-90

Wheat Wheat

Treatment Rate ini Grft KOCZ Rrpw Fxtl KOCZ Inj yield
D2/ S TEEEE Sl L SO % ----=-=====-- bu/A

HOE-6001(PS) 0.4 0 99 0 0 99 0 0L w2255
HOE-6001(PS) 0.56 388 99 0 o Ll 0 2 w2255
HOE-6001(PS) 0.72 0 99 0 ORaS 0 i ELE
HOE-6001(PS) 0.88 0 99 0 0 99 0 00822 4
HOE-6001(PS) 1.04 0 99 0 0 99 0 0 w22l
HOE-6001(PS) J§%2 0 99 3 0 99 0 1] 88
Diclofop+PO 16+0.12G 0 99 0 0 99 0 ) s mdi3a5
HOE-7125 185 G odee | 79 ga T gl 2 280
HOE-7125+Bromoxynil RS2 700 SO HOSEEA OO ORI 4 28.2
HOE-7125+Bromoxynil 7.5+43 3 99 RO ORGSO ORRNTS 2 | 28,8
HOE-7125+Bromoxynil 7.5+4 £ 89 NGOREEEE ENTORENOY AR 72
HOE-7125 9.4 B 108 | B9 88 S8 e A 827 sl
HOE-7125+Bromoxynil 9.442 6 99 | 968890 99 97 726758
HOE-7125+Bromoxynil 9.4+3 108 199 HaSEge 00RO 9 30.5
HOE-7125+Bromoxynil 9.5+4 3 1i9R 1 g9l IGORE GF G0 8 29.4
HOE-7125+Dicamba-Na 9.4+1 21 499 95 98 99 99° 11 29.9
BAS-514+MS 3.2+0.25G 4.8 9] 4l IR C O 8 07 315
BAS-514+DPX-R9674+MS  3.240.2+0.256 9 99 99 99 98 99 R 2l
Propanil&MCPA 19 2301 193 1§95 599 74 Fas9e g8 2310
Imazamethabenz+HOE-7125 4+7.5 408 1938 SIRORRE5R GG SN ES S i2lal
Imazamethabenz+HOE-6001  440.72 e e 0 99 24 1 §825:56
Imazamethabenz+DPX-R9674 4+0.37 1 9f 1735 s L0BS 156 0 24 @ @ 28,7
Untreated 0 0 0 0 0 0 0 OREN] 56
C.V. % 70ms #1107 140 842 3. 8k 596 15T
LSD 5% 588 RN PR 26 3..414 4 5.6
# OF REPS 4 4 4 4 4 4 4 4

Summary
Green and Yellow foxtail were effectively controlled by all herbicide
treatments at the late season evaluation, except for propanil&MCPA and
imazamethabenz+DPX-R9674. Propanil&MCPA and HOE-7125+dicamba caused moderate
injury to wheat at the early evaluation. However, wheat generally recovered
and yields appeared independent of injury. VYield tended to be increased by
foxtail control and further increased by kochia control.
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Propanil in wheat, Prosper 1990. ‘Renville’ durum wheat was seeded on April
19. Treatments were applied to 2.5- to 4-leaf wheat, 4-leaf wild mustard, 1
to 1.5 inch tall common lambsquarters, and 1 to 2 inch tall kochia on May 24
with 65 F, 60% RH, 10 to 15 mph southeast wind, and partly cloudy sky.
Treatments were applied with a bicycle wheel type plot sprayer delivering 8.5
gpa at 35 psi through 8001 flat fan nozzles to an 8 ft wide area the length of
10 by 30 ft plots. Experiment was a randomized complete block design with
four replicates. Evaluations were May 31 and August 1. Harvest for yield was
on August 3.

5-31-90 8-1-90 8-3-90
Wheat Wheat Wheat
Treatment Rate inj KOCZ inj KOCZ yield
Q7 e A bu/A
Propanil&MCPA 22 18 98 0 93 5i7a1
Propanil&MCPA 26.4 24 99 5 96 45.2
Propanil&MCPA 35).2 32 99 2 93 59.3
Propanil-DF+P0 20+.126G 13 88 0 92 63.9
Propanil-DF+P0 20+.25G 19 97 0 86 SOIST
Propanil-DF+P0 24+.25G 18 97 0 75 5513
Propanil-DF+P0 32+.25G 21 97 0 87 S0
Propanil-DF+MCPA-ioe+P0  20+4+.126G 15 96 1 91 62.0
Propanil-DF+MCPA-ioe+P0  20+4+.25G 23 99 1 84 55182
Propanil-DF+MCPA-ioe+P0  24+4+.256 7 97 0 84 48.9
Propanil-DF+MCPA-ioe+P0  32+4+.25G 23 99 2 82 57.6
Dic]ofongO 2+.25G 0 0 0 0 550
HOE-7125 12.48 46 97 28 0 952
HOE-6001 1.28 3 8 0 18 SIES7
Untreated 0 0 0 0 0 48.6
GV % 28 9 66 27 13188
LSD 5% 7 10 2 25 9.7
# OF REPS 4 4 4 4 4

“The Tow yield represents injury from the treatment, but yields would have
been higher except combine plugged with the green crop at harvest.

Summary

Durum wheat was moderately injured by propanil and severely by HOE-7125 at the
May 31 evaluation. Wheat recovered from the propanil injury by the August 1
evaluation. Injury from HOE-7125 was still evident as a retardation in
maturity on August 8. Propanil8MCPA was generally more effective than
propanil-DF + PO (petroleum oil adjuvant) at the August 8 evaluation. The
MCPA ioe appeared to disrupt normal emulsion stability. The MCPA ioce was
lTater found to form an unstable emulsion above in water.
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Propanil in wheat, Fargo 1990. ‘Wheaton’ hard red spring wheat was seed on
May 19. Treatments were applied to 4-leaf wheat, 1 to 3 inch tall kochia, and
1 to 2 inch tall foxtail on June 18 with 75 F, 70% RH, clear sky, and no wind.
Treatments were applied with a bicycle wheel type plot sprayer delivering 8.5
gpa at 35 psi through 8001 flat fan nozzles to an 8 ft wide area the length of
10 by 30 ft plots. The experiment was a randomized complete block design with
four replicates. Evaluations were on June 26 and August 7.

6-26-90 8-7-90
Wheat Wheat

Treatment Rate ini Grft KOCZ inj Fxtl KOCZ

ra e S N F s e AR
Propanil&MCPA 22 5 85 93 1 46 85
Propanil&MCPA 26.4 6 95 98 4 77 89
Propanil&MCPA 35).2 10 97 99 5 89 95
Propanil-DF+PO 20+.12G 3 65 88 2 35 61
Propanil-DF+PO 20+.25G 9 84 93 4 62 7
Propanil-DF+PO 24+.25G 4 88 96 4 68 83
Propanil-DF+PO 32+.256 19 88 96 b 72 86
Propanil-DF+MCPA-ioe+PO  20+4+.12G 10 86 97 3 52 60
Propanil-DF+MCPA-ioe+P0  20+4+.25G 18 96 98 8 81 86
Propanil-DF+MCPA-ioe+P0  24+4+.25G 16 90 98 6 65 84
Propanil-DF+MCPA-ioe+P0  32+4+.25G 25 92 99 9 64 95
Diclofop+PO 12+.256G 0 97 5 0 89 0
HOE-7125 12.48 6 98 95 3 97 45
HOE-6001 1.28 0 98 40 1 98 8
Untreated 0 0 0 0 0 0 0
G AV, 61 11 12 80 21 24
LSD 5% 8 14 14 4 20 22
# OF REPS 4 4 4 4 4 4

Summary

The higher rates of propanil alone and especially propanil-DF with MCPA-ioe
caused moderate injury to wheat. However, the wheat recovered from injury by
the August 7 evaluation. Differences between the propanil formulation were
not obvious because of variability in weed stand and general drought
conditions.
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2,4-D and Adjuvants with various waters, Farqo 1990. "Wheaton’ Hard
Red Spring wheat was seeded May 8. Treatments were applied to 6-leaf
wheat, 2 to 3 inch tall kochia, and 1.5 to 3 inch tall redroot pigweed
on June 14 with 70 F, 85% RH, 5 mph wind, and cloudy sky. Treatments
were applied in a spray carrier water containing 2000 ppm (500 ppm
sodium) calcium chloride in one experiment and Fargo water in the other
except for the treatment with distilled water (dw). Treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35
psi to an 8 ft wide area the Tength of 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.
Evaluations were on June 22 for replicates 1 & 2 of the Fargo water
experiment and June 29 for replicates 3 & 4 and calcium chloride

experiment.
6-22.29-90 6-29-90
s Wheat Wheat

Treatment Rate RSO CZ W Ui K BEZ

Qv I I ERe T o % =c-cmmmeeaoo
2,4-D dma 4 0 63 99 0 117
2,4-D dma(dw) 4 0 76 99 0 43
2,4-D bee 4 6 L 99 0 70
2,4-D dma + AMSU 4+0.25G 2 70 99 0 30
2,4-D dma + 28% 4+0.25G 0 15 99 0 48
2,4-D dma + Cayuse 4+0.25% 5 76 99 0 28
2,4-D dma + X-77 4+0.25% 2 83 99 0 35
2,4-D dma + LI-700 4+0.25% 5 77 99 0 39
2,4-D dma + PO 4+0.18G 6 74 99 0 48
2,4-D dma + MS 4+0.18G 5 86 99 0 76
2,4-D dma + Exp 5 4+0.25G 4 81 99 0 69
2,4-D dma + Exp 6 4+0.256G 6 88 99 0 70
2,4-D dma + Exp 7 4+0.25G 5 80 99 0 47
2,4-D dma + Exp 8 4+0.25G 4 84 99 0 79
Untreated 0 0 0 0 0 0
Collo % 193 25 0 0 37
LSD 5% NS 24 NS NS 25
# OF REPS 4 4 2 4 4
“AMSU = ammonium sulfate (20 g/100 m1), 28% = 28% liquid nitrate

fertilizer, Cayuse = product from Wilber E1lis, Li-700 =
from Loveland Industries, PO = petroleum oil adjuvant (Mor-act), and
bMS = methylated seed oil, Scoil.

The Tow control indicates a possible misapplication.

Summary :

2,4-D did not injure wheat regardless of adjuvants. Calcium chioride
in the spray water reduced kochia control with 2,4-D from 43% when with
distilled water to 17% when with calcium chloride. 2,4-D butoxyethyl
ester (bee) tended to be more effective than 2,4-D dimethylamine (dma)
regardless of the spray water carrier. 2,4-D dma with methylated seed
(MS) or Experimental adjuvant 5, 6, and 8 was equally as effective as
2,4-D bee for kochia control. 2,4-D dma with all other other adjuvants
gave kochia control similar to 2,4-D dma in distilled water. The lower
kochia control in the calcium chloride experiment than the Fargo water
experiment may reflect the greater density of kochia that was in that
area. -29-
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2.4-D and adjuvants with NaHCO3 water Exp 2. Fargo 1990. ‘Wheaton’
Hard Red Spring wheat was seeded on May 8. Treatments were applied
to 6-leaf wheat, 3 to 5 inch tall kochia, and 1.5 to 3 inch tall
redroot pigweed on June 14 with 70 F, 85% RH, 5 mph wind, and 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 the length of 10
by 30 ft plots. The experiment was a randomized complete block
design with four replicates. Evaluation was on June 29.

5 Wheat
Treatment Rate inj KOCZ
O i Y o0 S s S % ==---=
2,4-Ddma 4 0 7
2,4-Ddma(dw) 4 0 43
2,4-Dbee 4 0 70
2,4-Ddma + AMSU ' 4+0.256G 0 30
2,4-Ddma + 28% 4+0.25G 0 48
2,4-Ddma + Cayuse 4+0.25% 0 28
2,4-Ddma + X-77 4+0.25% 0 35
2,4-Ddma + L1-700 4+0.25% 0 39
2,4-Ddma + PO 4+0.18G 0 48
2,4-Ddma + MS 4+0.18G 0 76
2,4-Ddma + Exp5 4+0.25G 0 69
2,4-Ddma + Expb 4+0.25G 0 70
2,4-Ddma + Exp7 4+0.25G 0 47
2,4-Ddma + Exp8 4+0.256G 0 79
Untreated 0 0 0
C.V. % 0 37
LSD 5% NS 25
# OF REPS 4 4

9The water carrier was sodium chloride at 1000 ppm except for dw
which was distilled water; dma = dimethyl amine, bee = butoxyethyl
ester, AMSU = ammonium sulfate, Cayuse = adjuvant from Wilbur E1lis,
Li 700 = adjuvant from Loveland Industries, PO = petroleum oil with
17% Atplus 300F, MS = methylated seed oil (Scoil from Agsco), and
Exp 5-8 or experimental adjuvants from NDSU.

Summary
2,4-D, regardless of adjuvant, did not injure wheat. Kochia control
only exceeded 65 when treated with 2,4-D bee, 2,4-D dma + MS, and
experimentals 5, 6, & 8. The other adjuvants did not enhance kochia
control beyond that with 2,4-D in distilled water. Calcium chloride
in the spray carrier reduced kochia control with 2,4-D dma from 43
to 17%.
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Weed control in Flax, Fargo 1990. Experiments were conducted to evaluate various herbicide combination for
broadspectrum weed control in flax. Present herbicides for postemergence weed control in flax is limited are
MCPA, bromoxynil, and sethoxydim. “Neche’ flax was seeded on May 5, 1990 at Fargo, North Dakota. Treatments
including broadleaf control herbicides were applied to 3 inch tall flax, and weed 1 to 3 inches tall on June 7
with 60 F and 70% relative humidity. Conditions were excellent for plant growth and the first rain after
treatment was 0.31 inch on June 11. The separate sethoxydim treatments were applied to 7 inch flax and weeds 3 to
5 inches tall on June 12 with 65 F and 75% relative humidity. The first rain after treatment was 0.04 inch on
June 14. Treatments were applied with a bicycle wheel type plot sprayer at 8.5 gpa, 35 psi, and 8001 flat fan
nozzle. Treatments were to an 8 ft wide area the length of 10 by 30 ft plots. The experiment was a randomized
complete block design with four replicates. Evaluations were visual percent control on the dates indicated in
the Table and harvest was on September 10. Kochia, common lambsquarters, and green foxtail each was more then 1
plant/ft2 and other weeds less than 2/yd2 and variable.

6-25 8-07 9-10
Flax Flax
Treatmenta Rate Inj Sdr KOCZ Colg Wimu Rrpw Vowh Yeft inj KOCZ Colg Wibu Rrpw Yield
0Z/A eeeememeemeee L A bu/A
Bromoxyni1+Sethoxydim+MS 4+3+0.25G 1 0 94 99 99 8 98 94 0 77 98 94 0 25.3
Bromoxyn i 1&MCPA+Seth+MS 6+3+0.25G 3 3 8 93 99 55 g9 g7 q 87 89 99 0 27.1
MCPA-joe+Sethoxyd im+MS 4+3+0.25G 0 0 43 97 99 51 98 gg 0 0 99 0 0 .0
Mets+MCPA-ioe+Seth+MS 0.02+4+3+0.256 45 2 899 93 99 93 93 g6 0 99 93 84 99 26.2
Mets+MCPA-ioe/Seth+MS 0.02+4/3+0.256 28 0 98 99 93 93 67 95 3 97 98 76 89 26.5
Metsulfuron+Brox+Seth+MS 0.02+4+3+0.25G 44 3 99 98 99 93 93 gp S 94 97 93 98 22.1
Metsulfuron+Brox/Seth+MS 0.02+4/3+0.25G 44 1 98 99 99 99 82 g9 6 92 99 99 99 25.2
Metsulfuron+Picl+Seth+MS 0.02+0.25+3+0.25G 41 2 89 92 99 93 70 89 5 71 989 97 99 20.0
DPX-RIE+MCPA-ioe+Seth+MS  0.1+4+3+0.25G 93 19 99 99 93 93 97 97 30 96 99 93 99 18.7
DPX-R9674+MCPA-ioe/Seth+MS 0.1+4/3+0.25G 30 4 89 93 99 99 83 97 25 98 88 70 99 21.7
DPX-MB316+MCPA- ioe+Seth+MS 0.1+4+3+0.256G 29 0 98 99 93 99 97 g8 3 98 99 99 93 2572
DPX-MB316+MCPA-ioe/Seth+MS 0.1+4/3+0.25G 19 0 98 96 99 939 82 95 1 97 99 93 99 27.6
Imep+MCPA- ioe+Seth+MS 0.1+4+3+0.25G 3 0 80 94 99 91 99 g9 0 %0 93 11 93 21.7
Imep+MCPA- ioe/Seth+MS 0.1+4/3+0.256 2 0 91 93 989 74 78 93 5 80 99 45 84 23.7
Imep+MCPA- joe+MS 0.1+4+0.256 7 0 96 93 99 89 48 78 08 g7 g7 g g o3l
Untreated 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0
C.V. % 29 264 4 2 0 13 15 5 g g 1 18 10 10.5
LSD 5% 12 8 4 3 NS 14 21 7 7 14 1 19 10 3.2
# OF REPS 4 4 4 4 4 4 3 4 4 4 4 4 4 4
aMS = methylated seed oil with emulsifier (Sun-it), foe = isooctyl ester, and Imep = Imazethapyr.

Summary
Flax yield related to the degree of weed control. The zero yield given for flax resulted from certain treatments
that were impossible to harvest because the weeds would not pass through the combine. DPX-R9674+MCPA caused
severe injury to flax, flax recovery was excellent as yield were only slightly reduced.
Metsulfuron+bromoxynil+sethoxydim gave nearly complete control of all weeds and combinations with MCPA did not
adequately control wild buckwheat. Also, DPX-MB316 (DPX-M6)+MCPA controlled all weed and the treated flax yield
25 to 27 bu/A. Imazethapyr appeared promising for weed control in flax.
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Weed control in Flax, Fargo 1990. Experiments were conducted to evaluate
various herbicide combination for broadspectrum weed control in flax.
Present herbicides for postemergence weed control in flax is limited are
MCPA, bromoxynil, and sethoxydim. 'Neche’ flax was seeded on May 5, 1990 at
Fargo, North Dakota. Treatments including broadleaf control herbicides were
applied to 3 inch tall flax, and weed 1 to 3 inches tall on June 7 with 60 F
and 70% relative humidity. Conditions were excellent for plant growth and
the first rain after treatment was 0.31 inch on June 11. The separate
sethoxydim treatments were applied to 7 inch flax and weeds 3 to 5 inches
tall on June 12 with 65 F and 75% relative humidity. The first rain after
treatment was 0.04 inch on June 14. Treatments were applied with a bicycle
wheel type plot sprayer at 8.5 gpa, 35 psi, and 8001 flat fan nozzle.
Treatments were to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.
Evaluations were visual percent control on the dates indicated in the Table
and harvest was on September 10. Kochia, common lambsguarters, and green
foxtai} each was more then 1 plant/ft2 and other weeds Jess than 2/yd2 and
variable.

6-25 8-07 g-10
Flax Flax
Treatmenta Rate Inj Sdr KOCZ Colg Wimu Rrpw Vowh Yeft inj KOCZ Colg Wibu Rrpw Yield
GRIA, | SOCeeee SoCoet OO eCoSoReesae e bu/A
Bromoxyn i 1+Sethoxyd im+MS 4+3+0.256 1 0 g4 99 99 8 98 94 0 77 98 94 0 25.3
Bromoxyn i 18MCPA+Seth+MS 6+3+0.25G 3 3 87 99 99 55 96 97 0 87 983 99 0 27.1
MCPA-ioe+Sethoxydim+MS 4+3+0.256 0 0 43 97 93 51 98 99 0 0 99 0 0 .0
Mets+MCPA-ioe+Seth+MS 0.02+4+3+0.256 45 2 g3 99 93 99 93 96 0 99 99 84 93 26.2
Mets+MCPA-ioe/Seth+MS 0.02+4/3+0.256 28 0 g3 89 99 93 67 95 3 97 98 76 93 26.5
Metsulfuron+Brox+Seth+MS 0.02+4+3+0.256G 44 3 g3 98 93 93 99 96 g 94 97 99 98 22.1
Metsulfuron+Brox/Seth+MS 0.02+4/3+0.256 44 1 g8 83 99 99 82 99 6 92 93 89 93 25.2
Metsulfuron+Pic1+Seth+MS 0.02+0.25+3+0.256 41 2 89 92 93 89 70 88 5 71 99 97 93 20.0
DPX-ROB+MCPA-ioe+Seth+MS  0.1+4+3+0.256 93 19 99 99 93 99 97 97 30 986 99 99 83 18.7
DPX-R9674+MCPA-ioe/Seth+MS 0.1+4/3+0.25G 90 4 99 99 99 99 83 97 25 98 93 70 89 21.7
DPX-MB316+MCPA-joe+Seth+MS 0.1+4+3+0.256 29 0 g8 93 99 93 97 98 3 68 99 93 99 25.2
DPX-MB316+MCPA-ioe/Seth+MS 0.1+4/3+0.256G 19 0 g8 96 99 99 82 95 1 97 99 99 93 27.6
Imep+MCPA-ioe+Seth+MS 0.1+44+3+0.256 3 0 90 94 99 91 983 99 OIS DR SN G O R 21657
Imep+MCPA- ioe/Seth+MS 0.1+4/3+0.256 2 0 g1 93 99 74 78 93 5 g) 89 45 84 23.7
Imep+MCPA-joe+MS 0.1+4+0.25G 7 0 g6 93 93 89 48 76 0 97 99 71 989 23.2
Untreated 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0
C.V. % 29 264 4 2 of 18 5 5 89 13 1 18 10 10.6
LSD 5% 12 8 4 3 NS 14 21 7 7 14 1 19 10 3.2
# OF REPS 4 4 4 4 4 4 3 4 4 4 4 4 4 4
us = methylated seed oil with emulsifier (Sun-it), ioe = isooctyl ester, and Imep = Imazethapyr.
Summary

Flax yield related to the degree of weed control. The zero yield given for
flax resulted from certain treatments that were impossible to harvest
because the weeds would not pass through the combine. DPX-R9674+MCPA caused
severe injury to flax, flax recovery Wwas excellent as yield were only
slightly reduced. Metsulfuron+bromoxynil+sethoxydim gave nearly complete
control of all weeds and combinations with MCPA did not adequately control
wild buckwheat. Also, DPX-M6316 (DPX-M6)+MCPA controlled all weed and the
treated flax yield 25 to 27 bu/A. Imazethapyr appeared promising for weed
control in flax. 9



Metsulfuron and Picloram for weed control in Flax, langdon 1990. "Neche’
flax was seeded on May 5. Treatments were applied to 7 inch tall Flax, 3 to
4 inch tall common lambsquarters, 4 to 6 inch tall mustard, 3- to 4-leaf
yellow foxtail, 2 to 6 inch tall wild buckwheat, and 4 to 5 inch tall kochia
on June 12 with 65 F, 75% RH, 1 to 3 mph wind and partly cloudy sky. The
(/)sethoxydim treatment was applied June 15. Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through 8001
flat fan nozzles to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.
Evaluation was on August 7.

Flax
Treatment Rate inj KOC/NCol g Y efit
0z/A R il o S R ESTERER AT

Metsulfuron+Picloram+Seth+MS .02+.2543+.25G 84 98 99 98
Metsulfuron+Picloram/Seth+MS .02+.25/3+.25G 28 95 98 95

Metsulfuron+MCPA+Seth+MS .02+4+3+.25G 65 99 99 99

Untreated 0 0 0 0 0

C.V. % 18 3 1 3

LSD 5% 13 3 1 3

# OF REPS 4 4 4 4
Summary

A1l treatments caused severe injury to flax and complete control of weeds
present.  The severe injury may have been because of the advanced flax
growth or the moist conditions at treatment.
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Adjuvants with postemergence herbicides in corn, Hettinger 1990. Hybrids
"Gerda’ and ‘Anna’ corn were each alternately seeded in six rows throughout
the field on May 15 1990. Treatments were applied to 8+-leaf corn, 3- to
4-leaf foxtail, 2 to 4 inch tall kochia, 2 to 3 inch tall Russian thistle,
and 5- leaf wild buckwheat on June 20 and 21. Treatments were applied with
a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through
8001 flat fan nozzles to an 8 ft wide area the length of 10 by 30 ft plots.
X-77 was at 0.25% (v/v) and the oil adjuvants were at 1 qt/A.  The
experiment was a factorial arranged in a lattice design with three added
treatments. Data was analyzed as a randomized complete block design with
four replicates. Evaluation was on July 16.

Table located on page 35.

Summary

DPX-V9360 and DPX-E9636 control of foxtail was similar regardless of
adjuvants, but kochia control was generally greater when either herbicide
was with MS or MS2 than with X-77 or PO adjuvants. Russian thistle
control was inadequate with all of the sulfonylureas ' (DPX compounds)
regardless of adjuvant. DPX-79406 applied with MS generally gave greater
foxtail control and when with MS or MS2 greater kochia control, than when
applied with any of the other adjuvants.

Adiuvants with postemergence herbicides in corn, Williston 1990. Northrup
King 'Px 9055’ was seeded on May 23. Treatments were applied to 3- to 4-
leaf corn, 2 to 6 inch tall redroot pigweed, 3 to 10 inch tall green and
yellow foxtail, 6 to 14 inch tall wild oats, and 4 to 6 inch tall kochia on
June 28 with 80 F, 65% RH, 5 to 15 mph wind, and partly cloudy sky.
Treatments were applied with a bicycle wheel type plot sprayer delivering
8.5 gpa at 35 psi through an 8001 flat fan nozzles to an 8 ft wide area the
length of 10 by 30 ft plots. One week after the first evaluation the entire
plot area was treated with bromoxynil at 4 oz/A to control broadleaf weeds
and allow for later season foxtail evaluations. The experiment was analyzed
as a randomized complete block design with four replicates. Evaluations
were on July 12 and October 9. Corn yields were not taken because the
extreme drought prevented corn growth.

Table located on page 36 .

Summary

DPX-V9360 control of green foxtail, Russian thistle, and redroot pigweed
generally was greater when applied with methylated seed oil (MS, Scoil) or
MS2 (Sun-it II) adjuvants than with petroleum oil (Mor-act) or nonionic
surfactant X-77. Green foxtail control remained similar for the first to
final evaluation. The various adjuvants had a similar relative effectiveness
for enhancement of weed control with DPX-E9636 and DPX-79406 as with DPX-
V9360. However, the differences among the adjuvants were less than when with
DPX-V9360. Green foxtail control with DPX-E9636 was generally greater than
with DPX-79406 or DPX-V9360 when applied with X-77 or petroleum oil
adjuvants, but the three compounds gave similar foxtail control when applied
with MS or MS2.

R4



Jable - Adjuvants with postemergence herbicides in corn, Hettinger 1990.

Corn
Treatmeflt Rate Grft  KOCZ _ Ruth inj
O e s T e ey B % =eeecccanaaa.

DPX-V9360+X-77 0.12 35 23 31 15
DPX-V9360+X-77 0.25 66 14 34 19
DPX-V9360+X-77 0.50 78 35 44 10
DPX-E9636+X-77 0.12 45 38 30 18
DPX-E9636+X-77 0.25 51 45 36 11
DPX-E9636+X-77 0.50 56 0 48 16
DPX-79406+X-77 0.12 4] 15 23 24
DPX-79406+X-77 0.25 50 24 25 8
DPX-79406+X-77 0.50 64 64 41 11
DPX-V9360+MS 0.12 51 33 30 9
DPX-V9360+MS 0.25 56 58 31 §2
DPX-V9360+MS 0.50 83 68 51 5
DPX-E9636+MS 0.12 58 85 40 10
DPX-E9636+MS 0.25 49 83 28 6
DPX-E9636+MS 0.50 70 98 48 7
DPX-79406+MS 0.12 60 65 33 12
DPX-79406+MS 0.25 79 97 40 10
DPX-79406+MS 0.50 80 87 45 5
DPX-V9360+MS2 0.12 52 69 25 9
DPX-V9360+MS2 0.25 72 54 35 10
DPX-V9360+MS2 0.50 81 88 34 5
DPX-E9636+MS2 0.12 36 50 18 6
DPX-E9636+MS2 0.25 64 91 41 13
DPX-E9636+MS2 0.50 64 92 51 6
DPX-79406+MS2 0.12 49 75 20 11
DPX-79406+MS2 0.25 62 92 27 8
DPX-79406+MS2 0.50 80 98 44 7
DPX-V9360+P0 0.12 45 18 23 15
DPX-V9360+P0 0.25 76 45 35 18
DPX-V9360+P0 0.50 86 47 50 9
DPX-E9636+P0 0.12 55 69 47 18
DPX-E9636+P0 0.25 59 76 35 9
DPX-E9636+P0 0.50 51 74 36 6
DPX-79406+P0 0.12 64 58 46 20
DPX-79406+P0 0.25 54 38 10
DPX-79406+P0 0.50 82 96 53 13
CYANIZINE+SO 6 99 99 9
C.V. % 26 22 39 73
LSD 5% 22 20 21 NS
§70F REPS 4 4 4 4
MS = methylated seed 0il, Scoil; MS2 = Sun-it II; PO = petroleum o0il,

Mor-act; and SO = seed 0il adjuvants.
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TJable - Adjuvants with postemergence herbicides in corn, Williston 1990.

7-12-90 10-9-90
Corn

Jreatment Rate Fxtl Ruth Rrpw ini Fxtl
Oz AT R S e = e = e % ===m=ec--ec-c--=-
DPX-V9360+X-77 0.12 50 13 24 11 54
DPX-V9360+X-77 0.25 63 21 21 3 46
DPX-V9360+X-77 0.50 70 34 36 3 65
DPX-E9636+X-77 0.12 69 13 41 6 69
DPX-E9636+X-77 0.25 62 30 70 4 63
DPX-E9636+X-77 0.50 67 33 46 3 81
DPX-79406+X-77 0.12 66 11 46 8 54
DPX-79406+X-77 0.25 74 25 39 6 83
DPX-79406+X-77 0.50 78 28 55 4 86
DPX-V9360+MS 0.12 76 40 50 4 85
DPX-V9360+MS 0.25 77 67 30 1 90
DPX-V9360+MS 0.50 90 60 50 1 83
DPX-E9636+MS 0.12 87 36 60 2 86
DPX-E9636+MS 0.25 86 68 41 0 88
DPX-E9636+MS 0.50 79 93 61 0 93
DPX-79406+MS 0.12 81 32 46 2 90
DPX-79406+MS ONZ50 91 49 60 2 92
DPX-79406+MS 0.50 95 76 75 1 97
DPX-V9360+MS2 0.12 84 54 46 3 80
DPX-V9360+MS2 0.25 89 59 44 6 84
DPX-V9360+MS2 0.50 84 68 55 0 91
DPX-E9636+MS2 0.12 73 36 41 3 83
DPX-E9636+MS2 0.25 79 40 50 2 89
DPX-E9636+MS2 0.50 78 79 50 0 89
DPX-79406+MS2 0,117 85 32 35 4 91
DPX-79406+MS2 0.25 85 62 31 1 92
DPX-79406+MS2 0.50 94 85 63 0 92
DPX-V9360+P0 0.12 76 19 16 5 66
DPX-V9360+P0 0.25 72 44 23 2 76
DPX-V9360+P0 0.50 74 61 45 7 80
DPX-E9636+P0 0.12 71 19 36 3 78
DPX-E9636+P0 0.25 79 53 59 2 83
DPX-E9636+P0 0.50 73 54 64 1 83
DPX-79406+P0 0.12 61 17 36 4 81
DPX-79406+P0 0.25 70 38 39 3 79
DPX-79406+P0 0.50 85 44 58 3 90
CYANIZINE+SO 6 97 0 1 15
C.V. % 15 26 56 9 13.3
LSD 5% 16 16 34 5 14.7
# OF REPS 4 4 4 4 4
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Adjuvants with postemergence herbicides in corn. Minot 1990. ‘Cenex hybrid
4038’ corn was seeded on May 14. Treatments were applied to 4+-leaf corn, 6
inch tall Russian thistle, early budding wild mustard, 3 inch tall kochia, 3
to 4 inch tall foxtail, and 4 to 5 inch tall redroot pigweed on June 14 with
60 F, 80% RH, 5 to 10 mph north wind, and overcast sky. Treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gap at 35 psi
through 8001 flat fan nozzles to an 8 ft wide area the length of 10 by 30 ft
plots. The experiment was analyzed as a randomized complete block design
with four replicates. Evaluations were on July 12, August 7, and October 9.
Harvest for yield was on October 9.

Table located on page 33.

Summary

Adjuvant effectiveness with DPX-V9360 was generally methylated seed oil (MS,
Scoil) > MS2 (Sun-it II) > petroleum oil (Mor-act) > nonionic surfactant X-
77. Adjuvants followed a similar order of effectiveness when with DPX-E9636
or DPX-79406 as with DPX-V9360 , except differences among adjuvants were
less when with DPX-E9636 or DPX-79406. None of the herbicides caused
important injury to corn. The degree of weed control did not always relate
to corn yield. Weed populations were only moderate so small differences in
control probably only caused small yield differences which were not
detectable. However, corn yield was drastically reduced when weeds were not
controlled or only partly controlled as with cyanazine.

Adjuvants with postemergence herbicides in corn. Fargo 1990. ’Interstate
343A7 corn was seeded on May 8. Treatments were applied to 4.5 to 5-leaf
corn, 3.5 to 4-leaf wild oats, .5 to 1.5 inch tall wild buckwheat, 1 to 4
inch tall common lambsquarters, and 1 to 3 inch tall foxtail on June 11 with
80 F, and 80% RH. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi through 8001 nozzles to an 8 ft wide
area the Tength of 10 by 30 ft plots. The experiment was a factorial done in
a lattice design with three treatments added and analyzed randomized complete
block design with four replicates. Evaluations were on July 1 and 2, August
8, and September 25. Harvest for yield was on September 28.

Table located on page 39.

Summary
Wild oats was completely controlled at the July 1 evaluation by the
sulfonylurea herbicides regardless of rate or adjuvant. Wild mustard

occurred in the plot area and was controlled by all herbicides so the data is
not presented. 0i1 type adjuvants (PO = petroleum 0oil, Mor-act; MS=
methylated seed 0il, Scoil; MS2, Sun-it II) were more effective than X-77 as
adjuvants with DPX- V9360. DPX-E9636 and DPX-V9360. Corn was not injured by
any of the treatments. Wild oats control increased as evaluation was
delayed, but foxtail control decreased as evaluation was delayed for the less
effective treatments. Common Tlambsquarters, Venice mallow, and wild
buckwheat were not adequately controlled by the sulfonylureas regardless of
adjuvants or rate of application.

37



Table - Adjuvants with postemergence herbicides in corn, Minot 1990.

7-12-30 8-7-90 10-9-30
Corn Corn

Treatment Rate  Fxt] Rrpw Ruth Colg Wibu inj Fxt1 Rrpw Ruth Colq Wibu inj Fxt1 P1/Rw Yield

02/A =-===eesee-ecceoccesococmomooocoooo % —-———c-c-e-meemcc—c---omceccocoeos bu/A
DPX-V8360+X-77 0.12 GEI7AR SRS oR A 0T 287 RN 20 21 A4 0 D 53 23 38.3 24
DPX-VS360+X-77 0.25 72 91 59 29 51 1 55 99 51 38 34 0 82 24 36.1 20
DPX-V9360+X-77 0.50 83 90 74 73 46 1 79 98 67 60 49 0 92 25 49.8 18
DPX-E9636+X-77 0.12 68 89 43 22 69 1 46 84 41 68 36 0 77 26 48.8 18
DPX-E9636+X-77 0.25 77 96 79 69 73 1 71 98 53 54 73 0 90 28 53.0 22
DPX-E9636+X-77 0.50 84 97 75 64 72 4 90 98 74 63 &7 0 96 23 47.2 20
DPX-78406+X-77 0.12 67 80 34 55 53 1 60 95 4r 49 61 0 80 26 37.8 18
DPX-78406+X-77  0.25 79 95 56 75 5 0 82 93 53 66 78 008 9L T2z AT
DPX-79406+X-77 0.50 91 98 62 71 66 1 96 98 68 60 67 0O 98 26 42.7 18
DPX-V9360+MS 0.12 80 90 48 72 66 1 74 93 43 58 76 0 87 26 40.0 18
DPX-V3360+MS 025" a5 g3t 2R VA3 N6 1NN S (930 g7 SNBSS 1 5/ 0 94 28 43.2 16
DPX-V9360+MS 050 85 96 90 75 82 1 97 99 82 9B 86 0 99 25 37.8 17
DPX-E9636+MS 0.12 85 94 77 83 85 1 84 92 65 66 85 0 95 24 44.5 18
DPX-E9B36+MS 0.25 8 95 65 66 82 2 94 98 8 76 82 0 98 26 41.3 15
DPX-E9636+MS 0.50 81 99 93 56 79 1 92 93 87 92 86 0 93 24 43.6 18
DPX-79406+MS 0.12 75 8 79 37 68 0 70 939 70 87 55 0 91 28 47.8 20
DPX-79406+MS 0.25 92 96 90 5 8 1 94 8 81 75 71 0 99 23 48.0 20
DPX-79406+MS 0.50 94 98 93 85 90 2 99 983 85 96 85 0 93 25 45.8 17
DPX-V3360+MS2 0.12 83 71 55 26 51 0 74 97 57 55 46 0 85 24 39.5 22
DPX-V3360+MS2 0,25 83 83 61 49 62 0 8 98 51 56 46 0 89 27 48.4 20
DPX-V9360+MS2 0.50 86 92 8 65 65 0 93 87 88 66 S8 0 97 25 49.7 18
DPX-E9636+MS2 0.12 8 97 74 74 76 1 72 94 B8 67 86 0 83 27 51.6 20
DPX-E9636+MS2 0.25 80 85 68 28 74 2 8 93 86 72 6l 0 98 28 41.4 22
DPX-E9636+M52 0.50 8 98 B85 59 8 2 92 96 74 84 83 0 99 23 43.2 18
DPX-79406+M52 0.12 B3 96 61 60 79 2 77 95 50 64 b4 0 83 25 44.5 18
DPX-79406+MS2 0.25 82 97 18 72 8 1 94 93 980 72 77 0 93 26 46.0 17
DPX-79406+MS2 0.50 893 92 8 39 74 2 98 97 99 64 63 0 99 24 46.3 21
DPX-V3360+P0 0.12 67 83 48 5 59 2 40 86 46 43 62 0 72 28 40.3 20
DPX-V3360+P0 0.25 76 89 55 44 56 0 54 98 55 54 49 0 79 24 37.2 19
DPX-V9360+P0 oS0 Re 7 g2 a 6573 S6C SN2 HE 5 GIRN EORSRIRE S 0 94 25 42.4 16
DPX-E9636+P0 0.12 74 93 62 40 69 1 56 96 45 48 59 0 82 22 34.7 18
DPX-ES636+P0 0.25 77 97 8 73 80 3 67 8 71 64 78 B 5 25 il &
DPX-ES636+P0 0.50 91 98 92 85 B85 4 95 94 91 8 86 0 99 25 49.4 20
DPX-79406+P0 0.12 79 98 76 50 66 1 79 99 39 41 70 0 96 24 41.0 18
DPX-79406+P0 0.25 77 95 64 73 80 1 76 93 65 8 75 0 92 21 38.2 20
DPX-79406+P0 0LsoRe S0l Nig7 a5 51 a4 SO IRN (995N E 2 0 97 24 44.4 20
CULTIVATE 24 22 23.6 22
CYANIZINE+SO 4] 50 98 84 93 6 15 26 93 99 99 0 39 21 37.1 27
WEED FREE 89 26 56.3 22
WEEDY 0 20 3.6 36
C.V. % 10 10 26 33 18112 18 9 24 33 34 0 8 15 9.8 8.5
LSD 5% LTI o T 7| B2 11 7 112/ ) S S 2 N S 1 OB IS NS
# _OF REPS 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Table - Adjuvants with postemergence herbicides in _corn, Fargo 1990,

7-182 8-01 9-24 9-28 Seed

Treatment Rate Wioa Fxt] Wibu Vema Colg Inj Fxtl Wibu Vema Colg Wioa Fxt1 P1/rw Yield H20
oz/A L UL P bu/A %

DPX-V9360+X-77 0.12 81 70 47 40 31 0 40 0 10 0 93 67 19 6.8 29
DPX-V3360+X-77 0.25 8 73 57 52 43 0 70 16 R G RN O 7.0 R /] ] WG R 7
DPX-V8360+X-77 0.50 88 81 55 50 35 0 87 1 20 20 99 8 22 12.4 29
DPX-ES636+X-77 0.12 89 79 52 50 54 0 81 1 16 23 99 85 20 17.8 27
DPX-ES636+X-77 0.25 81 85 59 58 55 0 97 0 40 34 99 98 19 14.0 27
DPX-E9636+X-77 0.50 92 88 64 64 58 0 99 20 45 43 93 98 21 17.3 27
DPX-79406+X-77 0.12 88 78 52 45 40 0 74 0 13 8 93 79 19 16.6 27
"DPX-79406+X-77 0.25 S0 84 57 55 50 0 939 3 14 29 99 89 23 16.4 28
DPX-739406+X-77 0.50 92 90 60 58 56 0 99 20 28 36 93 99 23 22.3 24
DPX-V3360+MS 0.12 89 81 56 47 45 0 93 8 20 16 99 87 14 7.0 28
DPX-V3360+MS 0.25 89 84 56 42 55 0 97 0 20 41 99 92 20 8.3 28
DPX-V3360+MS 0.50 81 83 58 48 62 0 86 0 20 28 99 93 23 15,7 27
DPX-ES636+MS 0.12 83 83 55 53 53 0 99 13 29 5 99 97 22 253 25
DPX-E9636+MS 0.25 82 93 61 61 62 0 94 0 30 45 99 92 22 22.9 28
DPX-E9636+MS 0.50 81 93 66 64 69 0 99 10 54 48 99 83 22 20.0 25
DPX-73406+MS 0.12 8] 87 55 55 48 0 98 4 29 27 99 94 19 10.9 27
DPX-73406+MS 0.25 92 90 60 63 63 0 91 0 38 41 99 92 23 23.5 24
DPX-73406+MS 0.50 92 93 65 61 68 0 97 8 44 40 99 97 23 23.9 25
DPX-V3360+MS2  0.12 80 78 48 40 55 0 76 0 0 23 99 81 18 7.9 28
DPX-V9360+MS2  0.25 91 85 54 41 38 0 a1 B 28 25 9 '8 2 T 822
DPX-V9360+MS2  0.50 S0 85 61 45 53 0 84 6 S 30 99 8 21 14.1 29
DPX-E9636+MS2  0.12 80 85 5 61 62 0 92 0 33 36 99 92 21 20.6 27
DPX-E9636+MS2  0.25 82 91 66 53 65 0 95 6 39 44 99 93 24 245 25
DPX-E9636+MS2  0.50 92 94 67 66 62 0 99 30 46 53 99 98 22 21.8 27
DPX-79406+MS2  0.12 88 85 55 55 =58 0 89 4 16 51 93 92 21 13.8 28
DPX-79406+MS2  0.25 81 90 5 60 61 0 99 11 45 53 99 98 22 23.0 25
DPX-73406+MS2  0.50 2 G366 G574 0 99 10 41 45 99 96 24 24.2 28
DPX-V3360+P0 0.12 86 78 42 38 26 0 84 0 S5 2 88 2 a3 3.8 30
DPX-V9360+P0 0.25 80 82 54 41 43 0 86 1 9 34 99 93 23 14.1 28
DPX-V3360+P0 0.50 81 85 57 52 60 0 85 S 9 99 gR 20N 3o
DPX-E9636+P0 0.12 B8 84 60 51 56 0 91 9 30 18 99 91 23 20.4 26
DPX-E9636+P0 0.25 81 87 60 56 55 0 99 4 18 33 99 98 22 21.1 26
DPX-E9636+P0 0.50 91 88 59 61 62 0 99 0 46 40 99 96 21 19.7 28
DPX-79406+P0 0.12 88 83 53 54 48 0 92 0 30 25 99 85 23 17.2 27
DPX-79406+P0 0.25 81 8 62 57 60 0 85 1R 38E 260 ol g R oa gk 7 25
DPX-79406+P0 0.50 93 90 61 59 69 0 91 8 26 35 99 96 22 23.0 26
CULTIVATE 40 22 6.2 30
CYANIZINE+SO 17 8 99 97 99 0 14 93 99 g9 9 20 21 10.3 30
WEED FREE g7 22 @9.0 2
WEEDY 0 13 2632
C.V. ¥ 3 ) 8 10 12 0 17 147 67 58 2 9 15 41.0 14
LSD 5% 3 5 7 70 SO RNSE 2SS 6E 27 oy 2 11 4 9.4 NS
# OF REPS 4 4 4 4 4 4 4 4 4 4 4 4 . 4 4 4
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Adjuvants with postemergence herbicides in corn, Casselton 1990.
"Interstate 343A’ corn was seeded on May 22. Treatments were applied to 6-
leaf corn, 3-leaf foxtail, budding wild mustard, 6-leaf redroot pigweed, and
4-leaf barnyard grass on June 25 with 90 F, 75% RH, no wind, and clear sky.
Treatments were applied with a bicycle wheel type plot sprayer delivering
8.5 gpa at 35 psi through 8001 nozzles to an 8 ft wide area the length of 10
by 30 ft plots. O0il type adjuvants were applied at 1 qt/A and X-77 at 0.25%
of the spray volume. The experiment was a factorial in a lattice design
with three added treatments and the analysis presented is for a randomized
complete block design with four replicates. Evaluations were on July 9
(broadleaves), July 16 (foxtail), August 1, and Sept 25. Harvest for yield
was on Oct 12.

Table located on page 41.

Summary

Corn injury was more from DPX-E9636 than DPX-79406 and did not occur with
DPX-V9360. Injury to corn was most severe when the herbicides were applied
with MS (methylated seed oil, Scoil). Corn injury generally related to weed
control. Corn yields generally increased directly with weed control except
when corn injury occurred. Adjuvants enhancement of foxtail control with
the sulfonylureas was MS more than MS2 (Sun-it 1I), more than PO (petroleum
0il, Mor-act), more than X-77. However, the differences among adjuvants was
the greatest for DPX-V9360. Foxtail control with DPX-V9360 at 0.25 oz/A was
94% with MS, 79% with PO, 86% with MS2, and 63% with X-77, at the September
25 the evaluation. Common lambsquarters control generally was enhanced more
by MS and MS2 than PO or X-77 with all the sulfonylurea herbicides, but
especially with DPX-V9360.

Adijuvants with postemergence herbicides, Grand Forks 1990. ‘Siberian’ fcxtail
millet, 'Steele’ oats, and 'Sexauer 353’ hybrid corn were seeded on May 14.
Treatments were applied to 5- to 6-leaf corn and foxtail millet, 6 to 7 inch
tall oats and 1.5 to 3 inch tall kochia on June 14 with 49 F, 65% RH, 2 to 8
mph wind, and partly sunny sky. Treatments were applied with a bicycle wheel
type plot sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles
to an 8 ft wide area the length of 10 by 30 ft plots. The experiment was a
factorial in a lattice design and the analysis presented is a randomized
complete block design with four replicates. Evaluations were on June 28 and
July 12.

Table located on page 42.

Summary
Injury to corn was not determined because of high variability because of
drought and stand. Foxtail millet control with all three herbicides generally
was greatest when with MSF or MS1 adjuvants, especially for DPX-V9360.
Generally, phytotoxicity was DPX-79406 > DPX-E9636 > DPX-V9360.
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Table - Adjuvants with postemergence herbicides in corn, Casselton 1990.

7-09 1-16 8-01 §-25 10-12 Seed

Treatment Rate Colg Rrpw Inj Fxt1 Fxt) Colg Rrpw Inj Fxt] P1/Rw Yield H20

---------------------------------------- bu/A %
DPX-V9360+X-77 0.12 47 92 0 31 9 13 80 0 42 27 33.8 19
DPX-V3360+X-77 0.25 53 90 0 48 25 30 94 0 63 27 34.5 19
DPX-V9360+X-77 0.50 63 92 0 70 36 36 93 1 67 27 41.8 18
DPX-E9B36+X-77 0.12 64 84 6 65 41 45 82 2 60 31 33.6 18
DPX-E9636+X-77 0.25 68 97 15 78 55 60 82 6 73 29 34.3 20
DPX-E9B36+X-77 0.50 69 94 24 g7 B4 63 99 10 89 33 36.1 20
DPX-79406+X-77 0.12 &1 96 2065 44 31 86 1 73 30 36.3 19
DPX-79406+X-77 0.25 64 99 2 79 60 41 98 1 78 28 45.7 18
DPX-73406+X-77 0.50 68 94 18 g9 83 64 99 4 94 29 46.7 18
DPX-V3360+MS  0.12 61 89 0 73 63 41 g7 1 78 30 46.1 18
DPX-V9360+MS  0.25 65 9] 0 90 80 70 99 1 84 29 459 19
DPX-V9360+MS 0.50 67 97 0 90 98 86 99 1 97 32 580 18
DPX-E9B36+MS 0.12 63 93 20 85 79 48 99 5 89 28 39.5 19
DPX-E9E36+MS  0.25 69 96 40 91 92 60 98 20 96 32 456 17
DPX-ES636+MS 500 750 g5 g1 ga 92 58 93 18 94 41 36.9 21
DPX-79406+MS .12 68 92 10 89 87 58 99 3 8 31 48.2 19
DPX-79406+MS .25 72 94 16 92 97 79 98 2 85 30 56.0 18
DPX-79406+MS .50 78 93 37 95 &S B e 97 95 SOSIENIS
DPX-V3360+MS2 .12 53 84 0 72 59 38 99 Ly g0 52,5 8
DPX-V8360+MS2 0.25 65 92 0 85 87 74 99 0 86 29 46.8 20
DPX-V3360+MS2 0.50 72 93 0 88 83 86 99 R gl Gg.d g
DPX-E9636+MS2 0.12 66 97 13 82 78 61 99 2 85 30 40.6 19

0
0
0
0
0
0
0
0
0
DPX-EQ636+MS2 0.50 68 97 52 g5 93 54 98
0
0
0
0
0
0
0
0
0

DPX-E9636+MS2 0.25 67 92 34 91 81 59 98 14 92 34 50.8 19
16 94 33 43.2 20
DPX-78406+MS2 0.12 62 95 9 86 81 46 99 4 83 27 46.8 18
DPX-79406+MS2 0.25 72 92 24 91 83 70 99 9 94 30 48.0 18
DPX-79406+MS2 0.50 74 97 22 g6 98 83 98 7 98 31 50.4 18
DPX-V3360+P0 .12 56 84 0 58 48 30 74 0 69 30 37.3 21
DPX-V3360+P0 .25 62 99 0 79 71 59 99 0 79 29 51.9 18
DPX-V3360+P0 .50 63 91 0 80 75 66 93 1 80 29 38.9 18
DPX-E9636+P0 .12 67 91 11 80 60 58 99 4 8 31 50.8 17
DPX-E9636+P0 .25 69 96 31 87 85 54 g7 9 8 33 39.5 19
DPX-EQ636+PQ .05 72 93 49 g9 86 48 99 18 91 34 36.8 20
DPX-79406+P0  0.12 65 83 8 86 78 44 99 3 8 30 51.9 19
DPX-79406+P0 0.25 67 91 18 87 87 50 97 B8 28 .7 2
DPX-78406+P0  0.50 73 95 25 g2 92 68 99 oS al AR g
CULTIVATE SS I 2B 27 O R )
CYANIZINE+SO 83 45 11 11 8 97 28 0 21 28 22.6 23
WEED FREE 89 28 58.6 19
WEEDY 0 24 3.3 21
C.v. % 7 7 40 7 14 19 10 109 10 12 26.3 9.9
LSD 5% 7 9 ] 8 15 150 12 8 11 5 15.6 .26
# OF REPS 4 4 4 4 4 4 4 4 4 4 4 4
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Table - Adjuvants with postemergence herbicides, Grand Forks 1980.

14 Day 28 Day

Jreatment Rate _Fxmi Oats KOCZ Fxmi Oats KOCZ

OZ/AL T | ee-ceesascoesss = —c—cc—-====
35 DPX-V9360 + X-77 0.12 + 0.25% 74 72 63 63 78 45
26 DPX-VS360 + X-77 0.25 + 0.25% 76 76 78 69 83 61
17 DPX-V9360 + X-77 0.5 + 0.25% 78 85 81 80 93 69
20 DPX-E9636 + X-77 0.12 + 0.25% 75 76 85 78 92 80
15 DPX-E9636 + X-77 0.25 + 0.25% 82 83 83 88 96 93
07 DPX-E9636 + X-77 0.5 + 0.25% 89 85 98 85 98 96
22 DPX-79406 + X-77 0.12 + 0.25% 80 74 93 69 89 82
29 DPX-79406 + X-77 0.25 + 0.25% 84 86 92 83 96 81
33 DPX-79406 + X-77 0.5 + 0.25% 86 93 99 94 99 88
01 DPX-V3360 + MSF 0.12 + 0.256 84 82 92 86 92 75
13 DPX-V8360 + MSF 0.25 + 0.256 83 87 87 92 36 86
04 DPX-V9360 + MSF 0.5 + 0.256 91 91 98 98 99 89
21 DPX-E9636 + MSF 0.12 + 0.256 75 77 90 82 90 85
28 DPX-E9636 + MSF 0.25 + 0.256 90 82 99 94 95 95
36 DPX-ES636 + MSF 0.5 + 0.256 92 85 99 98 99 96
14 DPX-79406 + MSF 0.12 + 0.256 84 87 98 94 95 82
11 DPX-79406 + MSF 0.25 + 0.25G 95 94 88 100 98 96
05 DPX-79406 + MSF 0.5 + 0.256G 98 96 93 100 100 96
32 DPX-V9360 + MS1 0.12 + 0.256 76 77 92 77 89 78
18 DPX-V3360 + MS1 0.25 + 0.256 85 84 93 91 96 85
23 DPX-V9360 + MS1 0.5 + 0.256 95 95 86 98 99 89
30 DPX-ESB36 + MS1 0.12 + 0.256 82 74 99 88 92 89
10 DPX-E9636 + MS1 0.25 + 0.256 80 82 99 94 97 95
31 DPX-E9636 + MS1 0.5 + 0.256 91 88 99 99 99 98
25 DPX-79406 + MS1 0.12 + 0.25G 84 83 93 89 92 89
27 DPX-79406 + MS1 0.25 + 0.25G 91 91 98 96 97 91
34 DPX-79406 + MS1 0.5 + 0.256 94 91 99 100 100 96
16 DPX-V9360 + PO 0.12 + 0.25G 66 65 75 60 63 63
08 DPX-V9360 + PO 0.25 + 0.256 71 71 85 63 81 77
06 DPX-V9360 + PO 0.5 + 0.256 75 77 92 75 88 80
12 DPX-E9636 + PO 0.12 + 0.256 72 72 87 61 85 90
19 DPX-ESE36 + PO 0.25 + 0.256 79 82 96 80 94 86
02 DPX-ESE36 + PO 0.5 + 0.256 82 82 a9 91 95 96
03 DPX-79406 + PO 0.12 + 0.256 70 73 99 64 86 88
03 DPX-79406 + PO 0.25 + 0,256 84 85 98 81 93 88
24 DPX-79406 + PO 0.5 + 0.25G 88 91 89 99 99 91
37 Cyanazine 0.5 + 0.25G 48 11 81 32 08 62
C.V. % 7 5 7 8 4 11
LSD 5% 8 6 9 9 5 13
# Of Reps 4 4 4 4 4 4
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corn Kindred 1999. rgarst’ and
Treatments were app)\ed to &- to °°

e v ’

i i h tall common
3.5- to 5-1eaf wild proso_nn\\et, to i
.{ifangs:\?::t,ers, 5 inch 1 1 %us'si‘z‘mw'.chwsﬂe:j acr\‘deal:..‘is-\z;af 512(:2,\‘;2“22 ilgr\*ee
16 wit , 80% RH, ind, . :
applied with a bicycle whe 1 type plot sprayer delivering 8.5 ap %ﬁ 3% ts1
through 8001 nozzles to an jde area he length o by 30 ft psg sf
Al adjuvants were 1ied at 1 qt/A except for ~77 which was at 0.25% O
the spra Tum h xper1ment was a fact rial in a 1attice design wi
three tre tments added and_3 alyzed as 3 randomized omplete ck design

with four replicates. Evaluations were on July 10, August 15, and October
12. Harvest for yield was on October 25

Table located on page &b -

Summary
Corn was not injured by any of the herbicides regardless of adjuvants sO the
data is not presented. Treatments which controlled weeds gave corn yield
equal to those of weed-free corn. Yields are quite yariable as the field
was seeded to two varieties. However, average yield over herbicides and
herbicide rates was 3923 with X-77, 4828 with PO (petroleum 0il, Mor-act),
5139 with MS (methy1ated seed 0il, Scoil), and 4894 with M52 (Sun-it 0
Wwild proso millet control on July 10 exceeded 90% for Scoil, DPX-V9360
applied with Scoil or sun-it 11, DPX-79406 applied with Scoil, sun-it I1 or
ﬂor-act, and DPX-E9636 with Scoil and Mor-act. Differences among treatments
1ncrea§ed with the later evaluations as weeds recovered for the less
effective treatments. Sandbur appeared controlled by the herbicides which
coqtro\\ed wild proso millet, but results were confounded as sandbur was not
evwdent in plots having dense wild proso millet. Sandbur occurred regularly
in the mowed alleys. In genera1 the oil adjuvants (Scoil, Mor-act, Sun-it

I1) were more effective than nonionic surfactant el W enhancing the
herbicides.
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3 83.8 g
T s e
DPX-E9636+Ms7 B2 Radar S AN BN G S0 A
DPX-E9636+Ms2 .50 9 g9 SRR e R
OPX-79406+M52 15 SRS Schuehan W 7o
DPX-79406+Ms2 .25 88 g7 R R TR
DPX-79406+Ms2 .50 2l g a e s e e
DPX-V9360+P0 0.7, ok S ay P g T TG R
DPX-V9360+P0 ¢ 55 85 g4 ol e R i
DPX-V9360+p0 .59 87 | 8 2 L0 B O
DPX-E9636+P0 .1, 79RE IR s L e Sl S e
DPX-E9636+P0 .5 83 g4 Dl ses Hleas )
DPX-E9636+P0 .59 S0 gy OB et
DPX-79406+P0 .1, 2888 Ri IR 5. A e Se e R
DPX-79406+pg .25 85 g5 0 LaiBe Ml ol e
DPX-79406+P0 .59 88 90 B as aRt e
CYANIZINE+S0 59 59 G Mot s QUi R S
WEED FREE SO e
WEEDY 0 O T2 o i
CULTIVATE 4078 SSnd e
C.V. % 3 4 18 i 9%1.26.8 9.9
LSD s, 4 4 PR 06 i oI e
# OF REPS 4 4 4 4 4 482N
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DPX Compounds with broadleaf herbicides., Casselton 1990. "Interstate 343A’
corn was seeded on the Dalrymple Experimental Plots, May 22. Treatments
were applied to 4.5-1eaf corn, 0.5- to 4-inch tall kochia 2- to 8-inch tall
wild mustard, 3-inch tall redroot pigweed, 3- to 5-leaf green and yellow
foxtail, 3- to 4-inch tall wild buckwheat, 1.5- to 3-leaf common
lambsquarters, and 3-inch tall common cocklebur on June 21 with 68 F, 40%
RH, partly cloudy sky, and 10 mph northwest wind. Conditions were
excellent for plant growth at treatment and rainfall for 10 day after
treatment was: a trace within 1.5 h, 0.31 in 1 day, 0.86 in 6 days, and
0.09 in 7 days. Evaluations were on July 4 and Aug 1. Foxtail consisted
of about 50:50 green:yellow at > 5 plants/sq ft and other weeds were at <

5/sq yd.

7-04 8-01
Corn

Treatmenta Rate ini Fxtl Coco Wibu Wimu Colg Fxtl
OB e R 9 ce-ee-===coc-===c-<

DPX-V9360+MS 0.25+0.25G 0F T OET Rl OREN6 SRS g5 97
DPX-V9360+MS 0.5+0.25G o' g@ g B899 95 98
DPX-V9360+X-77 0.5+0.25% 1 40 O 15 rggnedy T
DPX-V9360+Dica-dma+X-77 .5+8+.25% o 67 99% 92 93 97 44
DPX-V9360+Brox+X-77 .5+6+.25% 3. 57 "98h " 990 99 99 38
DPX-V9360+DPX-M6+X-77 0.5+.063+0.25% ooy 20 B9 B8 oy g
DPX-V9360+24-Ddma+X-77 0.5+6+0.25% o g 88 " 51 .. <99 99 31
DPX-V9360+24-Ddma+MS 0.5+6+0.25G 3 94 =g6rs 86 99 99 98
DPX-V9360+24-Ddma+MS 0.25+3+0.25G o g5l 6T NI 99 98
DPX-794064X-77 0.37+0.25% e L G335
DPX-79406+Dica-dma+X-77 .37+48+.25% g 83 93 . 96 99 99 68
DPX-79406+Brox+X-77 .37+6+.25% 3. G50 98 9SEE 99 99 63
DPX-79406+DPX-M6+X-77 .37+.063+0.25% O et 7258 8199 96 34
DPX-79406+24-Ddma+X-77 0.37+6+0.25% 2 987 196 15399 99 58
Dicamba-dma 8 1R O o0l 99 0
Bromoxynil 6 2 5 gge a0 ggREg9 0
DPX-M6316+X-77 0.063+0.25% E 46 . 38. 78 99 95 3
24-Ddma 6 i 0L 89" 16 9999 0
V% 131 . sa2h 2] 2.~ 0==30
LSD 5% | AT ISR oF IR S
# OF REPS 4 4 2 4 4 4 4

IMS=SUN-1T; X-77=nonionic surfactant; Dica=dicamba dimethyl amine (dma);
Brox=bromoxynil; DPX-M6=DPX-M6316 or thifensulfuron.

Summary

Foxtail control was adequate (> 90%) only with DPX-V9360 applied with
methylated seed oil (MS). Wild mustard was controlled by all treatments
and common cocklebur by all treatments except DPX-V9360 + X-77 and DPX-
79406 + X-77 applied without broadleaf herbicides. DPX-V9360 + MS
controlled common lambsquarters, with or without broadleaf herbicides.
DPX-V9360 + 2,4-D + MS gave >90 % control of all broadleaf weeds, except
wild buckwheat. Wild buckwheat control required the inclusion of
bromoxynil, dicamba, or DPX-M6316 with DPX-V9360 or DPX-79406. Corn was
not injured by any treatment. The large increase in weed control from the
MS adjuvant compared to X-77 may impart reflect resistance to removal by
the rain which occurred shortly after treatment.
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DPX_compounds applied at various stages, Fargo 1990. "Interstate 343A’ was
seeded on May 22. SI treatments were applied to 3-leaf corn, 3- to 4-leaf
wild oats, 4- to 6-leaf wild mustard, 3 inch tall kochia, and 3- to 4-leaf
wild buckwheat on June 7 with 75 F, 75 to 80% RH, and an overcast sky. S2
treatments were applied to 5-leaf corn on June 18 with 65 F and 70% RH. The
experiment was a randomized complete block design with four replicates.
Evaluations were on July 3 and August 8. Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through 8001
nozzles to an area the lTength of 10 by 30 ft plots. Wild oats uniform at 3
plants per square ft, wild buckwheat at 1 plant per square ft, and kochia
and common lambsquarters present at 3 per sq. m.

3 7-3-90 8-8-90
Treatment Rate Inj Wioa Wibu Kocz Colg Grft Fxtl Kocz
72/ e sl ) BUSRE = © g g % —-mmmmeee o __
DPX-79406+X—77(SI) 0.25+0.25% 0599 13 .76 0 43 48 62
DPX-79406+P0(SI) 0.25+1% ST 85 g8 Ao 59 74 90
DPX-79406+MSF(51) 0.25+1% GRS RIS BRA) RGO R g N ) 89 98
DPX-79406+MSF (S1) 0.25+0.256G 0F: 1998 S7 8 Sgg & gg S iaa 92 96
DPX—79406+X-77(SI) 0.37+0.25% QR 200N MGANNE /s NN ’73 82 88
DPX-79406+PO(SI) 0.37+1% RSB 86 TE . GO 92 80 85
DPX-79406+X-77(SI) 0.5+0.25% Lo 20 88 S0 77 8o 63
DPX-79406+P0O(S1) 0.5+1% 1888 100NN NGNGB 91 86
DPX-V9360+X-77(SI) 0.5+0.25% R SO0 BRI s S ) RN I 35
DPX-V9360+P0O(S1) 0.5+1% 0 1775 T4awe7) e iea i nh 68
DPX-V9360+MSF (S1) 0.5+1% ISR IGOR R0 A o R A o) 89
DPX-V9360+MSF (S1) 0.5+0.25G IS OGRS BE NN O ORI G R MG 82 95
DPX-79406+X-77(52) 0.25+0.25% SRR SCHN BNIE e c RN ) R o 73 WSRO ]
DPX-79406+P0(S2) 0.25+1% D CE VU5 97 81 89 e 97
DPX-79406+MSF (S2) 0.25+1% ISR O0RS R50N GO G o Slc el O = 99
DPX-79406+MSF (S2) 0.25+0.256G 2008 990 BEOR 0 i Sg s S o s g 5 99
DPX-79406+X-77(S2)  0.37+0.25% GRS 9oR B 6 R aci M s I S G 93
DPX-79406+P0(S2) 0.37+41% 2R GCRN RE RN R0 SO SR ) 99
DPX-79406+X-77(S2)  0.5+0.25% 1SS0 9 8RN 30NN 0 R o) S CE o 95
DPX-79406+P0(S2) 0.5+1% OISR 99EN S5 8N a7 et S G 7S G)s 96
DPX-V9360+X-77(S2)  0.5+0.25% TR 9700 BIL0EE 6 SC oR N 60
DPX»V9360+PO(SZ) 0.5+1% 1= RR06 8 52 oR Resl s i ey 95
DPX-V9360+MSF (S2) 0.5+1% ORSRGORE (68 g o RO BIR g2 g 99
DPX-V9360+MSF(S2) 0.5+0.25G ORGSR WIS C o RSO Ol G 5o 99
C.N+% Ge -l G AR 99 SIS
LSD 5% WS A3 gl NSt 28 5 18
# OF REPS 4 4 4 4 2 4 3 i3 |

“P0 = petroleum o011 adjuvant with emulsifier (Mor-act), X-77 = nonionic
surfactant.
Summary
Wild mustard was completely controlled by all treatments so data are not
presented and wild oats data also are not rated for the August & evaluation
because all treatments gave complete control. Foxtail ratings maybe
slightly confounded by broadleaf weeds which were not controlled, i.e.,
foxtail was not easily visible when in competition with broadleaf weeds. In
general weed control with both herbicides were enhanced more by methylated
seed 0il (MSF, Sun-it) than other adjuvants.
OB



DPX compounds applied at various stages, Casselton 1990. ‘Interstate 343A’
corn was seeded May 22. S1 treatments were applied to 5-leaf corn, 3- to 5-
leaf yellow foxtail, 6-leaf redroot pigweed, 4-leaf common lambsquarters,
and 6 inch tall wild mustard on June 18 with 75 F, 70% RH, no wind, and
clear sky. S2 treatments were applied to 6-leaf corn, 5-leaf green foxtail,
6 to 8 inch tall budding wild mustard, 2 to 4 inch tall redroot pigweed, and
1 to 3 inch tall common lambsquarters on June 25, with 89 F, 75% RH, no
wind, and 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 the length of
10 by 30 ft plots. The experiment was a randomized complete block design
with four replicates. Evaluations were on July 17 and August 1. Harvest for

yield was on October 12. The rows/cob and kernels/row values were
determined on five cobs randomly selected in each plot.
7-17 8-1 10-01 10-12
Corn Rows/ Kernels/

Treatment Rate vl el Collel el Eel row _ Yield

0z/A  --ec-c----- % =-mememes - No.--- bu/A
DPX-79406+X-77(S1) 0.25+0.25% 0 79 53 74 - - -
DPX-79406+P0(S1) 0.25+1% 0 88 45 90 - - -
DPX-79406+MSF(S1) 0.25+1% 0 97 92 98 - - -
DPX-79406+MSF(S1) 0.25+0.256G 1 99 95 98 - - -
DPX-79406+X-77(S1) 0.37+0.25% 0 88 60 89 - - -
DPX-79406+P0(S1) 0.37+1% 0 90 82 92 - - -
DPX-79406+X-77(S1) 0.5+0.25% 0 95 49 94 - - -
DPX-79406+P0(S1) 0.5+1% 0 94 80 93 - - -
DPX-V9360+X-77(S1) 0.5+0.25% 0 61 15 56 g 31 50.9
DPX-V9360+P0(S1) 0.5+1% 0 94 91 g2 18 81 63.3
DPX-V9360+MSF(S1) 0.5+1% 0 97 97 98 18 32 70.0
DPX-V9360+MSF(S1) 0.5+0.25G 0 97 99 97 - - -
DPX-79406+X-77(S2) 0.25+0.25% 3 76 68 74 - - -
DPX-79406+P0(S2) 0.25+1% 5 82 L 83 - - -
DPX-79406+MSF(S2) 0.25+1% 5 89 90 90 - - -
DPX-79406+MSF (S2) 0.25+0.25G 5 96 91 96 - - -
DPX-79406+X-77(S2) 0.37+0.25% 3 81 58 83 - - -
DPX-79406+P0(S2) 0.37+1% 5 85 89 88 - - -
DPX-79406+X-77(S2) 0.5+0.25% 3 88 87 89 - - -
DPX-79406+P0(S2) 0.5+1% 3 89 83 92 - - -
DPX-V9360+X-77(S2) 0.5+0.25% 0 63 5ifl B2y 29 44.1
DPX-V9360+P0(S2) 0.5+1% 4 82 77 83NN N6 29 54.3
DPX-V9360+MSF(S2) 0.5+1% 0 92 88 98 18 32 66.2
DPX-V9360+MSF(S2) 0.5+0.25G 0 96 95 98 - - -
Untreated 0 0 0 0 0 - - 14.7
CN. % 364 6 16 5 8 8 17.8
LSD 5% NS 8 17 6 2 3 ]38
# OF REPS 4 4 4 4 4 4 4

Summary

None of the herbicide treatments caused any important injury to corn.

Yields were taken only for DPX-V9360 treatments.

weed control.

effective than either X-77 or petroleum o0il adjuvants in enhancement of DPX-

( MSF,

V9360 or DPX-79406 for foxtail weed control in corn.

adjuvant was similarly effective at 1% or at 1 qt/A.
because of the late season drought and weed competition from border weeds in
=A7E

all plots.

Yield tended to be higher
with early treatment and within a treatment date yields related to degree of
The methylated seed oil adjuvant

Sun-it) was more

Methylated seed oil

Yields were rather low



Weed control in corn, Casselton 1990. Preplant incorporated (ppi)
herbicides were applied and twice field cultivator plus harrow incorporated,
'Interstate 343A’ corn was seeded, and preemergence (PE) herbicides on May
22 with 65 F, 50% RH, partly cloudy sky, and dry soil conditions.
Postemergence treatments were applied to 5-leaf corn and green foxtail,
budding wild mustard, 1 to 3 inch tall common lambsquarters, and 1 to 2 1nch
tall redroot pigweed on June 25 with 89 F, 75% RH, cloudy sky and no wind.
A1l treatments were applied to an 8 ft w1de area the length of 10 by 30 ft
plots with a bicycle wheel type plot sprayer delivering 17 gpa at 35 psi
through 8002 flat fan nozzles for all preemergence treatments and 8.5 gpa at
35 psi through 8001 flat fan nozzles for postemergence treatments. The
experiment was a randomized complete block design with four replicates.
Evaluation was on July 13.

Treatments Rate Grass KOCZ Rrpw Colg
Oz//ANE R A RN BT A
?TF&%&E+Cyanaz1ne -DF (ppi 64+32 91 92 92 93
ach or+Cyanaz1ne DF (pp1 64+32 92 94 89 86
Meto1ach10 +Cyan DF (P 40+32 90 90 10 43
Pen 1met 1n+ Cyananine-DF (PE 16432 83 80 85 35
Alachlor PE) /Bromoxynil 40/6 78 49 56 0
Alac(PE)/Bromoxynil+Atra-DF 40/4+8 83 66 66 18
Bromoxyn11+Atraz1ne-DF 4+8 9] 97 97 97
Cgana21ne-DF+ 0 20+0.25G 92 94 94 94
B X-V9360+X-77 0.5+0,.25% 83 94 93 18
PX-V9360+Dicamba+X-77 0.5+440.12% 95 97 97 95
BPX -V9360+Bromoxynil+X-77 0,5+4+0,12% 89 83 97 95
PX-79406+X- 0.5+0.25% 96 97 98 97
BPX -79406+Dicamba+X-77 0.5+4+40.12% 96 96 96 96
PX-79406+Bromoxynil+X-77 0.544+0.12% 17 94 94 93
CGA-136872+X-77 0,5+0,25% 71 92 95 70
CGA- l36872+D1camba+X 77 0.5+4+0.12% 43 93 92 92
BGA ]36872+Bromox nil+X-77 0.5+44+0.12% 60 96 97 97
jica-NA+Atra-DF (*tarly Post) 6.6+12.6 48 97 97 95
k1nuron+X 77§P 1.540.5% 58 92 9] 92
mitryne+X-77(P 1.6+0.5% 66 71 76 69
Paraquatégram super)+X-77(PD) 0.28+0.25% 74 94 88 38
Untreat 0 0 0 0 0
C.V. % 1 4 4 16
%SD 5% . 5 5 16
g OF REPS 4 4 4 4

s=dichlormid_safener; E= d1eth$late extender, PO=Petroleum 01l wWith 1{%
emulsifier; X-77=nonionic surfactant; G in rate column represents gallons
per acre; PD= postemergence directed.

Summary

Cyanazine applied alone or with other grass herbicides was above 86% when
soil incorporated or applied postemergence. Common lambsquarters control
decreased substantially when cyanazine was applied preemergence.

Bromoxynil did not provide adequate control because of large weed size.

DPX-V9360 provided good weed control applied alone or with broadleaf
herbicides. DPX-79406 also provided good weed control, however, grass
control was reduced with the addition of bromoxynil. CGA 1368k72 did not
cadequately control annual grass species but did provwde 92% control of
broadleaf species except common lambsquarters. No crop 1n3ury was observed
with DPX-V9360(data not included), however some crop injury was observed
with DPX-79406 and CGA-136872. Post-directed treatments (linuron,
amitryne, and paraquat) would have provided greater weed control if applied
at higher gpa and to smaller weed.

-48-



Weed control in corn, Carrington 1990. ‘Pioneer 3969’ corn was seeded and
preplant incorporated (ppi) treatments were applied May 25. Conditions were
cloudy, 65 F, 68% RH, and a moist soil. Ppi herbicides were incorporated
with a single pass by a rototiller set at a 2 inch depth. Preemergence
treatments were applied May 29 with clear sky, 70 F, 47% RH, and moist soil.
Early postemergence treatment was applied June 29 with 75 F, 82% RH, and wet
soil conditions. A1l treatments were applied to plots 7.5 by 25 ft with a
bicycle wheel type plot sprayer delivering 17 gpa for all soil applied
treatments and 8.5 gpa for postemergence treatments. Post directed (PD)
treatments were applied July 6. The experiment was a complete randomized
block design with 4 replicates. Evaluation was on July 13.

Corn

Treatment Rate Grft Rrpw KOCZ Colg inj

O/ e T SR oSSR % =eecmemmaas
EPTC&S&E+Cyanazine-DF (ppi) 64+32 97 60 87 90 0
Alachlor+Cyanazine-DF (ppi) 64+32 92 83 90 90 0
Metolachlor+Cyanazine-DF (PE) 40+32 89 69 96 96 0
Pendimethalin+Cyan-DF (PE) 16+32 91 65 86 94 0
Alachlor(PE)/Bromoxynil 40/6 74 93 86 97 0
Alac(PE)/Bromoxynil+Atra-DF 40/4+8 84 92 94 97 0
Bromoxynil+Atrazine-DF 4+8 25 64 68 74 4
Cyanazine-DF+P0 20+0.256 67 86 78 94 10
DPX-V9360+X-77 0.5+0.25% 68 81 40 28 0
DPX-V9360+Dicamba+X-77 0.5+4+0.12% 61 64 70 65 6
DPX-V9360+Bromoxynil+X-77 0.5+4+0.12% 69 84 80 89 3
DPX-79406+X-77 0.5+0.25% 70 81 75 5628
DPX-79406+Dicamba+X-77 0.5+4+0.12% 82 Eh 83 SINS28)
DPX-79406+Bromoxynil+X-77 0.5+4+0.12% 858197 93 97 43
CGA-136872+X-77 0.5+0.25% 49 64 68 596
CGA-136872+Dicamba+X-77 0.5+4+0.12% 55 75 88 89 14
CGA-136872+Bromoxynil+X-77 0.5+4+0.12% 41 88 85 95. 19
Dica-NA+Atra-DF (*Early Post) 6.6+12.6 33 90 91 96RNN10
Linuron+X-77(PD) 1.5+0.5% 16 20 19 14 8
Amitryne+X-77(PD) 1.6+0.5% 25 19 21 24 6
Paraquat(gram/super)+X-77(PD) 0.28+0.25% 49 43 40 44 11
Untreated 0 ‘ 0 0 0 0 0
C.V: % 20 24 24 2155
ESOES7 197 23 24 21 7
£ OF REPS 4 4 4 4 4

®s=dichlormid safener; E=dietholate extender; PO=Petroleum o0il with 17%
emulsifier; X-77=nonionic surfactant; G in rate column represents gallons
per acre; PD=postemergence directed.

Summary

Generally, weed control from postemergence herbicides was not as great as
Casselton corn experiment. This may have been due to pre-mixing herbicide
solutions 2 days prior to application. Treatments soil applied or in
combination with postemergence applied herbicides generally gave adequate
weed control. Addition of dicamba or bromoxynil increased broadleaf weed
control over numbered compounds applied alone. Activity of bromoxynil (with
alachlor or atrazine) and post directed treatments may have been greater if
spray volume was increased and application was made earlier. Greatest crop
injury rating were noted from DPX-79406 and CGA-136872. DPX-V9360 gave less
than 6% crop injury. -49-



DPX compounds with adjuvants, Fargo 1990. ‘Interstate 343A’ corn was seeded to an
area with wild oats on May 4. Treatments at were to 5-leaf corn, 3- to 4-leaf wild
oats 1- to 3- inch tall green and yellow foxtail (mostly green), and 1- to 6-inch
tall broadleaf weeds on June 11 with 80 F and 80% relative humidity. All treatments
were applied at 8.5 gpa with a bicycle wheel type plot sprayer with flat fan
nozzles at 35 psi. The experiment had a randomized complete block design with four
replicates. Plot consisted of four 30-inch spaced corn rows 30 ft long agd
treatment were applied to the two center rOWS. Wild oats at Fargo exceeded 20/yd".
Other weeds were at less than 10 plants/yd and were variable. Evaluations were
June 26 and July 19.

6-26-90 7-19-90
Corn Corn

Treatment Rate ini WO Grft KOCZ Wibu Wimu inj WO Fxtl Vema Wibu

S B e e b O —--=mmm-ecccss-e--c-c-----
DPX-V9360+28N 0.5+4% O " 831 W6 855 65 99 0 99 13 0 10
DPX-V9360+AMSU 0.5+20 OIS 7SR RS 08 6 GO 0 99 0 ORI
DPX-V9360+X-77 0.5+.25% 0 88 B2l 6B 62INE SORERI0 S OORES D 25 0
DPX-V9360+X-77+28N 0.5+.25%+4% 0 92 86 69 70 99 0 99 64 40 41
DPX-V9360+X-77+AMSU 0.5+.25%+20 0 86 it Gl G5 e 08199 133010 0
DPX-V9360+P0 0.5+1% 16« g6 e (558 ¢ TN 90 0 99 &, Tl 3 S 15
DPX-V9360+P0+28N 0.5+1%+4% 1T e O R GION BT SRR 0 0 99 69 ® 6
DPX-V9360+PO+AMSU  0.5+1%+20 208 SoyANR 2R BE5 0N BNI6 SR R0 O Okt 995 00 SORBIAZ 5 S 25
DPX-V9360+MS 0.5+1% 0. B9 oM 73 U5 99 0 99 92 21 36
DPX-V9360+MS+28N 0.5+1%+4% 15 C2ERNIO R BT B IBR0C OISO SEEER A O 319
DPX-V9360+MS+AMSU  0.5+1%+20 10 87 8 i8R RiET 3 710 aSs 0 99 79 24 46
DPX-V9360+X-77 0.75+0.25% oee NEs tE2) 0 s ke 0 99 67 22 42
DPX-V9360+X-77+28N 0.75+0.25%+4% 0 90 90 0] B 6RO 0 99 75 46 48
DPX-V9360+P0 0.75+1% R SRS SR 51 BTN O 0 SHAG9 R AR R ORI
DPX-V9360+P0+28N  0.75+1%+4% QR S AN HE 0N BEE 51 R 28RO 0kt 990 135 Qe 13
DPX-79406+X-77 0.25+0.25% 0L 82N §E8ANs 269l G 190 o teg G8 G8 il
DPX-79406+X-77+28N 0.25+0.25%+4% 2 88 OS] 6 ERENGC 0 99 67 76 0
DPX-79406+P0 0.25+1% 0 90 84 66 65 99 0 99 64 48 0
DPX-79406+P0+28N  0.25+1%+4% O 83 ' '82% 67, 67 99 0199 TOIRET A & 1]
DPX-79406+X-77 0.37+0.25% 158G IS90N S0 Fe TN 99 O 199 = TSR OS2 4
DPX-79406+X-77+28N 0.37+.25%+4% 1 90 OSN3 IEIRNC O 0 199 RGNS IBoE S 135
DPX-79406+P0 0.37+1% OREERSENEC I 70 SIS O 0 99 82 69 30
DPX-79406+P0+28N  0.37+1%+4% ] 89T Mo28 =76 SNBSS0 O 09 IS ENIOREN2 8
CRV S 281 4 61 St 6 15 964 0o k24 VaR123
LSD 5% NS 5 8 15 6% 20 S 0 E21RR368 NS
# OF REPS 4 4 4 2 4 4 4 4 4 4 4

Summary
None of the herbicides injured corn. Wild buckwheat and Venice mallow were not
adequately controlled by any of the herbicide treatments. Wild oats was completely
controlled by both herbicides regardless of rate or adjuvant, at the August
evaluation. Foxtail (green and yellow) ratings were confounded by control of other
weeds, i.e., foxtail was most evident when broadleaf weeds were controlled. DPX-
V9360 was most effective when applied with methylated seed oil (MS, Sun-it). 28% N
or ammonium sulfate (AMSU) were less effective adjuvants than X-77 or oils with DPX-
V9360 and generally when added to X-77 or 0ils did not enhance weed control with
either herbicide.
5o



Adjuvants with DPX-V9360 and DPX-79406, Casselton 1990, "Interstate 343A’
corn was seeded to to an area with green and yellow foxtail on May 11.
Treatments were to 5-leaf corn, 5-leaf green and yellow foxtail and 1- to 3-
inch tall broadleaf weeds on June 25 with 89 F and 75% relative humidity,
A1l treatments were applied at 8.5 gpa with a bicycle wheel type plot
sprayer with flat fan nozzles at 35 psi. The experiment had a randomized
complete block design with four replicates. Plot consisted of four 30-inch
spaced corn rows 30 ft long and treatment were, applied to the two center
rows. Green and,yellow foxtail exceeded 50/yd°. Other weeds were at less
than 10 plants/yd“ and were variable. Evaluations were on July 9 and August
3

7-09-90 8-01-90
Corn
Treatment Rate inj Fxtl Rrpw Colg Corn Yeft Colg
OZ/ ARSI - S e B e T
DPX-V9360+28N 0.5+4% 0 68 99 41 0 23 6
DPX-V9360+AMSU 0.5+20 0 18 99 8 0 14 0
DPX-V9360+X-77 0.5+,25% 0 82 99 79 0 67 44
DPX-V9360+X-77+28N 0.5+.25%+4% 1 90 99 87 0 82 58
DPX-V9360+X-77+AMSU 0.5+.25%+20 0 90 99 89 0 87 60
DPX-V9360+P0 0.5+1% 0 86 99 84 0 75 55
DPX-V9360+P0+28N 0.5+1%+4% 0 89 99 80 1 88 49
DPX-V9360+P0+AMSU 0.5+1%+20 0 79 98 82 0 68 44
%PX—V9360+MS 0.5+1% 0 93 99 92 0 98 89
PX-V9360+MS+28N 0.5+1%+4% I 94 99 9] 0 96 90
DPX-V9360+MS+AMSU 0.5+6%+20 0 89 99 89 0 87 79
DPX-V9360+X-77 0.75+0,25% 0 78 99 76 0 49 46
DPX-V9360+X-77+28N 0.75+40.25%+4% 1 88 99 89 0 84 17
DPX-V9360+P0 0.75+1% 0 86 99 86 0 73 56
DPX-V9360+P0+28N 0.75+1%+4% 0 9] 99 80 0 86 64
DPX-79406+%X-7] 0.25+0,25% 11 92 99 89 3 84 69
DPX-79406+X-77+28N 0.25+0.25%+4% 14 96 99 93 4 92 74
DPX-79406+P0 0.25+1% 11 93 99 90 4 84 65
DPX-79406+P0+28N 0.25+1%+4% 11 94 99 89 3 87 16
DPX-79406+X-77 0.37+0.25% 15 96 99 90 5 89 70
DPX-79406+X-77+28N 0.37+.25%+4% 20 97 99 95 6 96 82
DPX-79406+P0 0.37+1% 20 94 99 9] l 90 /1
DPX-79406+P0+28N 0.37+1%+4% 18 97 99 92 2 9] 79
Untreated 0 0 0 0 0 0 0 0
GV, . % 57 7 0 10273 11 29
LSD_5% 4 8 1 13 NS 12 24
# OF REPS 4 4 2 4 4 4 4_
Summary

DPX-79406 caused injury to corn which was visibly important at the July 9
evaluation, but not on August 1. Thus, the corn apparently recovered from
injury. The injury may have occurred because of the hot, humid conditions
at treatment and the trace of rain which occurred within 3 h after
treatment. DPX-V9360 control of foxtail and other weeds was enhanced the
most by the methylated seed o1l (Sun-it) adjuvant. X-77 adjuvant
effectiveness was increased when applied with 28 N or ammonium sulfate.
However, ammonium sulfate tended to reduce the effectiveness of petroleum
0il and methylated seed oil adjuvants and 28% N increased effectiveness of
petroleum oil adjuvant but not methylated seed oil. DPX-79406 control of
weeds was enhanced similarly by X-77 and petroleum 0il adjuvants. 28% N
adjuvant in addition to X-77 or petroleum o0il adjuvants tended to further
enhance weed control with DPX-79406, especially with X-77.

eI



General weed control in soybeans, Fargo 1990. Preplant incorporated (ppi) treatments
were applied May 23 with 70 F, 50% RH, 0 to 5 mph south wind, partly cloudy sky and
dry soil. ‘McCall’ soybeans were seeded on May 23. Preemergence incorporated (PE)
treatments were applied May 24 with 70 F, 50% RH, 10 to 15 mph southwest wind, partly
cloudy sky, and dry soil. Postemergence treatments were applied to second
trifoliolate beans, 6-leaf green foxtail, 3 to 5 inch tall wild mustard, 1 to 3 inch
tall common lambsquarters, and 1 to 2 inch tall redroot pigweed on June 25 with 89 F,
70% RH, no wind, and cloudy sky. Treatments were applied with a bicycle wheel type
plot sprayer delivering 17 gpa through 8002 nozzles for the preemergence treatments
and 8.5 gpa at 35 psi through 8001 nozzles for the post emergence treatments to an 8
ft wide area the length of 10 by 30 ft plots. The preemergence treatments were soil
incorporated with a S-tine field cultivator. The experiment was a randomized complete
block design with four replicates. Evaluation were on July 9 and August 1.

2-09-90 8-01-90
Soybean

Treatment Rate ini Fxtl Wimu Rrpw Colg Fxtl Colg KOCZ

OV R R = sisis IRl e alae % === cimci—ssimmscimcics =
Trifluralin+Metr-DF (ppi) 1243 g1 Bigo (g Na oS 05 N7/ ARSI B AR i/ 2
Trifluralin&Imazethapyr(ppi) 14 2 Sigai] 99 99l RIGORERGRRENOEE =99
Pendimethalin&Imazethapyr(ppi) 14 It Pagl 199 Ng ol GORERG/AINROTA & 00
Pendimethalin&Imep+Metr-DF (ppi) 1443 21 iogt Y99, g ROl KAGTRIERORE .99
Pend&Imep+Metribuzin-DF (ppi) 14+4 21 L k99 LE 0N ool GOREROBRENEOM IR0
Pendimethalin+Metribuzin-DF (ppi) 16+3 11 Sio Sg 0 oo MENO SR SIIRINE 0N SR
Alachlor+Metribuzin-DF (PE) 40+3 1. B7A L 70F S RCoRs NSRS ORE 0} 57
Metolachlor+Metribuzin-DF (PE) 4043 1 83820 8 55 750 SRR ORISR 28
Bentazon+PO 12+0.25G AINNSGES 1008 R ZINNIE NG GRS e
Bent+Acif+X-77/Seth+MS 8+4+0.25%/3+0.25G g} LG M09 W73 aEO T RIgORRASE 51
Bent+Acif+MS/Seth+MS 8+2+0.25G/3+0.25G 14/ ig7e § 99 99i - gOISMOaIRRder 78
Bent+Acif+MS1/Seth+MS 8+2+0.25G/3+0.25G 148 Siiggiiiggis SoRERR GIRREROORRER5 SR & 872
Bent+Acif+X-77/Seth+MS 8+2+0.25%/3+5.25G 70 g5 g0 R0 gl IEE GRE COREER5IOR 66
Acifluorfen+X-77 6+0.25% 8 WgetaRio0" \eiog i ZARICOIERRSIE © 46
Lactofen+P0O/Seth+MS 3+40.12G/3+0.25G 13°00096: 1599 99 FZ5 ¥ RLO0 3 L
DPX-M6316+4X-77/Seth+MS  0.063+0.125%/3+0.25G 5 L 'ggit " (g9t oo (GONIORIRNOREEE 93
DPX-M6316+X-77/Seth+MS 0.125+.125%/3+0.25G 5 o SigoRE RO G ORER (GORERTGEEE 80
DPX-M6316+MS/Seth+MS 0.063+.125G/3+0.25G 3 928 g ol QORI IgI9R Rl IGONEINO R0 2
DPX-M6+C1im+X-77/Seth+MS 0.063+.063+.125%/3+.25G 6 SAR 9RO GRRR GRS (GBI IS R0 )
Imazethapyr+MS 0.6+0.25G 4. 96 99k 00 93 GANES Ji28 09
Imazethapyr+Sethoxydim+MS 0.5+3+0.25G 2 . G35 99, LGOS i87l u ISk q4ie =00
Imazethapyr+Seth+28N+MS 0.5+3+0.25G+0.25G gl gl NG o MR C O TR DR SO G0
Untreated 0 0 0 0 0 0 0 0 0
C.V. % 69 4 6 2 7 qkblisei23r - 24
LSD 5% 5 5 8 24 9" BlidiEs2es 26
# OF REPS 4 4 4 2 4 4 4 4

Summary

None of the herbicide treatments caused important injury to soybeans. The slight
injury symptoms observed on July 9 were no Jonger evident on August 1. Surface
applied alachlor or metolachlor with metribuzin gave inadequate weed control even
though rainfall was adequate soon after application. Preplant herbicide treatments
containing imazethapyr gave nearly complete control of all weeds present. DPX-M6316
postemergence treatments gave control of common lambsquarters which was not adequately
controlled by the other postemergence treatments.
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Broadspectrum weed control in soybean, Carrington 1990. Preplant herbicides
were applied and rototiller incorporated, ‘Maple Ridge’ soybeans seeded, and
preemergence treatment applied on June 1. Postemergence treatments were
applied to second trifoliolate soybeans on July 2. The split (/) sethoxydim
treatments were applied on July 5. Rainfall for 7 day after preemergence
treatments was 2.5 inch on June 1 and 1.2 inch from June 3 through 8 and
after postemergence treatments the first rain was 0.13 inch on July 7 and 0.75
inch in three subsequent rains from July 8 through 11. A1 treatments were
applied with a  bicycle wheel type plot sprayer with 8002 nozzles at 17 gpa
for the preemergence treatments and 8001 nozzles at 8.5 gpa for the
postemergence treatments, all at 35 psi. Treatment was to an 8 ft wide area
the length of 8 by 25 ft plots. The experiment had a randomized complete
block design with four replicates. Evaluation was on July 11.

Soybean

Treatment Rate inj Grft Rrpw KOCZ Colq

QZANT - L BEETEL e /R
Trif]ura]in+Metribuzin-DF(ppi) 1243 ORHORRENR 7 06 SRl
Trif]ura]in&Imazethapyr(ppi) 14 Q97 199429925
Pendimethalin&Imazethapyr(ppi) 14 0 95 97 99 24
Pend&Imep+Metribuzin—DF(ppi) 1443 0 94 99 98 25
Pend&Imep+Metribuzin-DF(ppi) 14+4 0 98 99 99 25
Pendimetha]in+Metribuzin-DF(ppi) 16+3 088" 479+ 95« ]9
A]ach]or+Metribuzin-DF(PE) 40+3 0 160 w5 38 6
Meto]ach]or+MetribuzinSDF(PE) 40+3 O A0 25 SR T v
Bentazon+PO 12+0.25G 4 5 50 157, Lamll9
Bent+Acif1uorfen+X-77/Seth+MS 8+4+0.25%/3+0.256 12 87 85 55 18
Bent+Acifluorfen+MS/Seth+MS 8+2+0.25G/3+0.25G 21 G4nsnegl 8o 03
Bent+Acifluorfen+MS1/Seth+Ms 8+2+0.25G/3+0.256 18 18614934463 . 125
Bent+Acif1uorfen+X-77/Seth+MS 8+2+0.25%/3+0.25G Gl e o
Acifluorfen+X-77 6+0.25% 14 3lli%. 198« 45+ 25
Lactofen+P0/Sethoxydim+MsS 3+0.12G/3+0.256 28" R8T GHR G g
DPX-M6316+X-77/Sethoxydim+MS .063+0.125%/3+0.256 DRG] 5
DPX-M6316+X-77/Sethoxydim+MS .125+.125%/3+0.25G 6 71 96 45 8
DPX-M6316+MS/Sethoxydim+MS .063+.125G/3+0.25G IR S e R |-
DPX-M6316+C1im+X-77/Seth+MS 0.063+.063+.125%/3+.256 3 77 92 o589
Imazethapyr+Ms .6+0.25G 4 285 .9] .88.:19
Imazethapyr+Sethoxydim+MS 0.5+3+0.25G S b B8 G e
Imazethapyr+Sethoxydim+28N+MS 0.5+3+0.25G+0.25G 214844 998 '+ 73 15
Untreated 0 0 0 0 0 0
C.V. % 16 ALl7 22 33 48
LSD 5% GRS 248 S ESNS
# OF REPS 4 4 4 4 4

Summary

Treatments containing acifluorfen caused moderate injury to soybeans. Surface
applied alachlor and metolachlor did not give adequate weed control. MS]
(Sun-it II) tended to be less effective than MS (methylated seed 5 SE 1)
as an adjuvant with bentazon + acifluorfen. Green foxtail control was not
completely expressed at evaluation, and ratings reflect early -response, but
maybe not final control. Treatments applied preplant incorporated which
contained imazethapyr generally gave the greatest weed control. -
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Weed control in soybeans, Casselton 1990. 'McCall’ soybeans were seeded May
24. Treatments were applied to second trifoliolate soybeans, 5-leaf green
and yellow foxtail, 3 to 6 inch tall budding wild mustard, 1 to 3 inch tall
common lambsquarters, and 1 to 2 inch tall redroot pigweed on June 25 with 87
F, 70% RH, no wind, and cloudy sky. Treatments were applied with a bicycle
wheel type plot sprayer delivering 8.5 gpa at 35 psi through 8001 nozzles to
an 8 ft wide area the length of 10 by 30 ft plots. The experiment was a
randomized complete block design with four replicates, Evaluations were on
July 9 and August 1. Weed degsity were foxtail at 5/ft° and wild mustard and
common lambsquarters at 5/yd”. Foxtail and common lambsquarters were uniform
in all replicates.

7-09-90 8-01-90
5 Soybean
Treatment Rate ini Fxtl Wimu Colg Fxtl Colg
/RN ) s -t ERREE RS SES RS % =-=-=--==---
DPX-M6316+X-77/Seth+MS 0.063+.12%/3+.25G 17186 NH99RE RORES RGTEE00
DPX-M6316+X-77/Seth+MS 0.063+.5%/3+.25G 1 Sgy/tecg t AgFEN FGTREE 06
DPX-M6316+X-77/Seth+MS 0.125+.12%/3+.25G 1 8 99 97 94 95
DPX-M6316+X-77/Seth+MS 0.125+.5%/3+.25G 4 ¥eRs Hgg e Sg8 SR EQEN S0/
DPX-M6316+P0/Seth+MS 0.063+.5%/3+.25G 3 g5 Mg MO SOGIE =92
DPX-M6+C1im+X-77/Seth+MS 0.063+.063+.12%/3+.25G 215G Sgoity 199y GTIRERO Y
DPX-M6+C1im+P0/Seth+MS  0.063+.063+.5%/3+.25G 3N EgUEGOIN Mg R RO HRN SO 8
Imazethapyr+28N 0.5+.25G 0 R NN QoI SRR RABRESIE
Imazethapyr+X-77 0.5+.25% @ # W7 g MG N5 N5 R5 S
Imazethapyr+MS 0.5+.25G 1 90 99 83 76 6l
Imazethapyr+MSl 0.5+.25G 20 oI 9o SR AR NG TR 62
Imazethapyr+BCH 0.5+.25G 3 8 99 90 68 6l
Imazethapyr+MS+X-77 0.5+.25G+.25% 21 IGOEREILO ORI SRR YA OO 3
Imazethapyr+MS+28N 0.5+.25G+.25G 3 90 99 85 81 45
Imazethapyr+MS+28N+X-77 0.5+.256G+.25G+.25% 2 89 99 92 73 48
Imazethapyr+BCH+28N 0.5+.25G+.25G 4 89 99 88 83 59
Imazethapyr+X-77+28N 0.5+.25%+.25G 3+ 1igg 1 geis LIg8 . 6 £ 72
Acif+Bent+X-77+Seth+MS 4+8+.25%+3+.256 8 98 799 '86 '83 44
C.V. % 77 8 1 g -7 BRI
LSD 5% < 9 18] HORS ESIS ARG
g OF REPS 4 4 4 4 4 4
MS = methylated seed oil with emulsifier (Sun-it), MS1 = Sun-it II, X-77 =

nonionic surfactant, BCH = adjuvant from BASF, and 28N = 28% liquid
nitrogen.

Summary

None of the treatments caused any important injury to soybeans. Foxtail
control on August 1 exceeded 90% for all treatments containing sethoxydim and
wild mustard control exceeded 97% regardless of treatment. Weed control with
imazethapyr was generally enhanced more by methylated seed oil (MS=Sun-it,
MS1=Sun-it 1I) than 28% N, X-77, or BCH (DASH) when included as the only
adjuvants. Enhancement of imazethapyr from combinations of adjuvants was
variable.
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Imazethapyr with PO for broadleaf control in soybeans, Fargo 1990. ‘McCall’
soybeans were seeded on May 30. Treatment were applied to 2- to 3-leaf
soybeans, 6- to 10-leaf redroot pigweed July 7 with 80 F, 55% RH, sunny
sky, and 0 to 5 mph wind. Treatments were applied with a bicycle whee]
type plot sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan
nozzles to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.
Evaluation was on July 17.

Ireatment Rate Rrpw
0z/A - % -
Imazethaypyr + POl 0.25+0.25G 75
Imazethaypyr + P02 0.25+0.256G 75
Imazethaypyr + P03 0.25+0.25G 75
Imazethaypyr + P04 0.25+0.25G 76
Imazethaypyr + P05 0.25+0.256G 73
Imazethaypyr + P06 0.25+0.256G 73
Imazethaypyr + PO7 0.25+0.25G 4
Imazethaypyr + P08 0.25+0.256G : 75
Imazethaypyr + P09 0.25+0.256G 75
C.Ve % 2
LSD 5% NS
# OF REPS 4
Summary

Redroot pigweed contro] by imazethapyr was similar regardless of
adjuvant.
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Imazethapyr with PO for broadleaf control in soybeans, Prosper 1990.
"McCal]’ soybeans were seeded on May 23. Treatments were applied to second
trifoliolate soybeans, 4 to 5 inch tall kochia, and 3- to 5-leaf green
foxtail on June 18 with 75 F, 70% RH, clear sky and no wind. Treatments were
applied with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi
through 8001 flat fan nozzles to an 8 ft wide area the length of 10 by 30 ft
plots. The experiment was a randomized complete block design with four
replicates. Evaluations were on July 4 and July 19.

7-04-90 7-19-90
Soybean

Treatment Rate ini KOCZ Grft Colq KOCZ

L T R Y =i Tk oy i % --=--cc---m----
Imazethapyr+POl 0.25+0.25G 0 92 80 48 93
Imazethapyr+P02 0.25+0.25G 0 92 86 38 98
Imazethapyr+P03 0.25+0.25G 0 93 92 43 97
Imazethapyr+P04 0.25+0.25G 0 90 83 82 97
Imazethapyr+P05 0.25+0.25G 1 91 78 50 97
Imazethapyr+P06 0.25+0.25G 0 90 85 80 98
Imazethapyr+P07 0.25+0.25G 0 97 Jl 70 98
Imazethapyr+P08 0.25+0.25G 0 92 92 54 99
Imazethapyr+P09 0.25+0.25G 0 96 91 70 99
C.V. % 427 7 21 45 2
LSD 5% NS NS NS NS 3
# OF REPS 4 4 4 2 4

Summary
Several commercial and other oil adjuvants were compared with imazethapyr.
Imazethapyr’s control of weeds did not significantly differ with the various
adjuvants. However, the 0i1 adjuvants tended to differ in their enhancement
of specific weeds. PO 4, 6 and 9 tended to be generally more effective than
the other adjuvants.
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Imazethapyr with PO for broadleaf weed control in soybeans, Prosper 1990.
‘McCall’ soybeans were seeded on May 23. Treatments were applied to third
trifoliolate soybeans, 6 to 8 inch tall kochia, and 6 inch tal] foxtail on
June 25 with 89 F, 70% RH, no wind, and cloudy sky with a drizzle occurring
within 30 minutes. Treatments were applied with a bicycle wheel type plot
sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles to an 8
ft wide area the length of 10 by 30 ft plots.  The experiment was a
randomized complete block design with four replicates. Evaluations were on
July 4 and 19.

7-04-90 7-19-90
Soybean
Treatment Rate inj KOCZ Fxtl Fxtl Rrpw
.................. R e s e b T
Imazethapyr+P01 0.25+0.256G 2 85 51 72 76
Imazethapyr+P02 0.25+0.256G 1 98 64 74 75
Imazethapyr+P03 0.25+0.256G 1 92 63 73 76
Imazethapyr+P04 0.25+0.25G 0 96 59 74 72
Imazethapyr+P05 0.25+0.256G 0 98 76 77 79
Imazethapyr+P06 0.25+0.25G 1 97 70 72 72
Imazethapyr+P07 0.25+0.25G 3 98 66 78 78
Imazethapyr+P08 0.25+0.256G 0 98 64 78 78
Imazethapyr+P09 0.25+0.256G 3 99 61 il 79
C.V. % 251 5 25 6 6
LSD 5% : NS NS NS NS NS
# OF REPS 4 3 4 4 4
Summary
The various oil adjuvants did not differ significantly when with
imazethapyr. However, certain oils (PO5) generally tended to be more

effective than others (PO1), especially at the early evaluation.
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Weed control in soybeans. Mooreton and Cavalier.

1990.

studies were conducted at at two locations to determine efficacy
and crop injury from herbicides used in soybeans a
soybean herbicide/insecticide interactions on herbicide performance
and crop safety. Soybeans variety 'Evans' was planted on May 25 at
Mooreton and 'McCall' variety was planted on June 1 at Cavalier.
Treatments at Mooreton were applied on June 18 with 86 F, 37% RH,
3-5 mph wind and good soil moisture. Treatments at Cavalier were
applied on June 22 with 69 F, 72% RH, 8-12 mph wind and good soil
moisture. At application, soybeans at both locations were in V1 to
isual evaluations

v2 stage and weeds were 1 to 3.5 inches tall. V

were made 28 days after application. All treatments were applied to
an 8 ft wide area in plots 10 by 30 ft with a bicycle wheel type
plot sprayer delivering 8.5 gpa at 35 psi through 8001 flat fan
nozzles. The experiment was a complete randomized blo

four replications.

Field

nd to investigate

ck design with

Treatments Rate Rrpw Colc Wibw Inj
e fin | cemooes (%) =—===--
| Thifensulfuron + X-77 0.004 + 0.12% 96 94 _971% 2
2 Thifen + X=77 0.008 + 0.12% 96 95 . 95 11
= Thifen + Malathion + X-77 0.008 + 1 + 0.12% 95 93 945) 63
4y Thifen+Chlorpyrifos+X-77 0.008 + 1 + 0.12% 97 95 q) 86
Z Bentazon + Dash 0.75 + 0.25 G 71 90 9) 2
bAcifluorfen + X-77 0.38 + 0.25% 97 78 899y 10
5 Bent + Acifluor + X-77 0.75 4 0.25 + 0.25% 82 90 #69, 9
¢ Bent + Aciflour + Dash 0.75 + 0.25 + 0.25G 90 84 8433 27
4 Lactofen + PO 0.19 + 0.25 G 95 70 8351 32
/UBent + Mal + Dash Bo75 d- il & @25 @ Bl 88 B 43
/I Bent + Chlorpyr + Dash 0.75 + 1 + 0.25 G 39 86 &q 16
7 Acifluor + Mal + X-77 0.38 + 1 + 0.25% 91 81 #8%Y 17
\2 Acifluor + Chlorpyr + X-77 0.38 + 1 + 0.25% 93 80 693, 20
y Lact + Mal + PO 0.19 + 1 + 0.25 G 96 85 590 35
)sLact + Chlorpyr + PO o et olose o lgs L s 85
)L Thifen+Chlorimuron+X-77 0.004 + 0.004 + 0.12% 97 80 &33E 2
)7 Untreated 0 0 0 0
CaVh % 7 6 9 3
LSD 5% 8 7 10 4
# of reps 4 4 4 4
# of locations 2 2 2 2

X-77=nonionic surfactant, PO=petroleum oil.

summary

Redroot pigweed and wild buckwheat control was
bentazon was combined with chlorpyrifos. Lactofen plus malathion
gave greater common lambsquarters control than lactofen applied
alone or with chlorpyrifos. Wild buckwheat control was reduced when
thifensulfuron, bentazon or lactofen was combined with malathion.
malathion or

reduced when

Thifensulfuron, bentazon, and acifluorfen applied with

chlorpyrifos gave greater crop injury than each herbicide applied

alone.
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anceleaf sage control in soybeans. Christine. 1990. A study was
conducted to evaluate lanceleaf sage control in soybeans from
currently available herbicides. Soybean variety 'MccCall' was
drilled in narroe row spacing in May, 1990. Treatments were applied;Z;
postemergence at two weed stages. First application was made Ny 18 %
when lanceleaf sage (LLS) was 1 to 3 inches tall, soybeans at first e
trifoliate fully expanded, 74 F, 75% RH,;wind 3 to 5 mph, good soil
moisture. Second application was made 26 when LLS was 4 to 6
inches tall , crop with 3 trifoliates fully expanded, 84 F, 60% RH,
wind 1 to 3 mph, no clouds, and subsoil moisture at 0.75 inches
deep. LLS stand count was 7.8 plants/square ft in untreated plots.
Visual evaluations were made July 20 and September 5. all
treatments were applied to an 8 ft wide area in plots 10 by 30N f£E
with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi
through 8001 flat fan nozzles. The experiment was a complete
randomized block design with four replications.

July 20 Sept 5
Treatments Rate 1-3" 4-6" 1-3" 4-¢g"
4t o)/ IR S e (%) ==-----
Bentazon + cocC 0.75 + 1.25% 14 15 9 51618
Acifluorfen + X-77 0.25 + 0.125% 45 36 28 13
Bent + Acifluor + coc 0.75 + 0.25 + 1.25% 30 34 19 13
Thifensulfuron + X-77 0.004 + 0.125% 72 55 60 28

Thifen + X-77 + 28%N 0.004 + 0.125% + 4% 81 60 70 36
Thifen+Bent+X-77+28%N 0.004+0.75+0.125%+4% 25 15 15 11
Thifen + Bent + coc 0.004 + 0.75 + 1.25% 31 11 20 9
Thifen+Chlor+X-77+28%N 0.004+0.004+0.125%+4% 84 49 79 36
Imazethapyr+X-77+28%N 0.063 + 0.25% + 1.25% 99 90 98 94

Lactofen + cocC 0.2 + 0.625% W@ 97 99 95 96
Untreated 0 0 0 0
C.V. % 8 8 7 7
LSD 5% 9 9 8 8
£ of reps : 4 4 4 4

X-77=nonionic surfactant, COC=Crop o0il concentrate, 28%N=Liquid
nitrogen fertilizer, Chlor=Chlorimuron.

Summary

Imazethapyr and lactofen, both with adjuvants, effectively
controlled 1lanceleaf sage applied at either growth stage.
Thifensulfuron plus nonionic surfactant applied alone or with 28%
nitrogen or did not effectively provide adaquate control.
Thifensulfuron with chlorimuron Plus nonionic surfactant and 28%
nitrogen gave satisfactory control when applied at the earlier
growth stage. Bentazon or acifluorfen applied alone or in
combination did not provide adaquate control. Adding bentazon to
thifensulfuron with adjuvants was antagonistic and greatly reduced
control
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Acifluorfen for drybean with PPI treatments, 1990. A preplant
incorporated treatment of ethalfluralin was applied at 12 oz/A before
seeding. ‘C-20’ dry beans, on May 23. Treatments were applied to 2nd
trifoliolate beans and 3 to 6 inch tall wild mustard June 26 with 80 F,
70% RH, clear sky, and no wind. A1l treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to an BRRGE
wide area the length of 5 by 25 ft plots. The experiments was a
randomized complete block design with four replicates. Asona was applied
August 10 for a leaf hopper infestation. Evaluation was on July 4 and a
harvest for yield was taken on September 12.

Wild Mustard

Treatment Rate control Yield

oz/A % 1b/A
Acifluorfen+Ag-98 2+0.25% 92 593.1
Acifluorfen+Ag-98 2.5+0.25% 89 488.4
Acifluorfen+Ag-98 340.25% 92 463.6
Acifluorfen+Ag-98 4+0.25% 93 S/} o
Acifluorfen+Bentazon+MS 2+8+0.25G 98 656.1
Acifluorfen+Bentazon+MSl 2+8+0.25G 94 784.3
Acifluorfen+Bentazon+Ag-98 2+8+0.25% 92 443.7
Acifluorfen+Bentazon+Ag-98 3+8+0.25% 93 730.4
Acifluorfen+Bentazon+Ag-98 3+12+0.25% 95 619.2
Acifluorfen+Bentazon+Ag-98 4+12+0.25% 94 569.9
Bentazon+PO 16+0.25G 98 511.4
Bentazon&Acifluorfen(Galaxy)+Ag-98 1540.25% 94 501.4
Untreated 0 0 356.0
C.V. % 3 43.0
LSD 5% 5 NS
# OF REPS 3 4

Summary

None of the treatments caused any visible injury to dry beans. Dry bean
yield were highly variable because of variable infestation of wild mustard
and common cockelbur which survived the ethalfluralin preplant incorporated
treatment. The wild mustard was mainly in replicatesl and 2, but the
common cockelbur was 1in various patches. Wild mustard was removed
jmmediately after evaluation, but the common cockelbur was only removed in
July when it became evident and plants were about 1 ft tall. The trend for
higher yield with herbicide treatment probably reflect competition prior to
weed removal. Yields also were low because of a leafhopper infestation.
Acifluorfen at all rates effectively controlled wild mustard without any
injury to dry bean. ;
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Postemergence grass control in drybeans, Fargo 1990. ’C-20’ drybeans
were seeded May 30. Treatments were applied to 3-to 4-trifoliolate
drybeans and 4 to 5.5 inch tall yellow foxtail July 5 with 64 F, 40
to 50% RH, 10 mph north win »_ and partly cloudy sky. The
postemergence bentazon was not applied because broadleaf weeds were
too sparse to be of importance.  Treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through
8001 nozzles to an 8 ft wide area the length of 10 by 30 ft plots.
The experiment was a randomized complete block design with four
replicates. Evaluation was on July 25.

7-25-90

Treatment Rate Foxtail

0z/A -~ % --
DPX-79376+P0/Bentazon (7day) 1+.1%/12 98
DPX-79376+P0/Bentazon (7day) 2+.1%/12 99
Fluazifop+P0/Bentazon (7day) 2+.1%/12 92
Fluazifop+P0/Bentazon (7day) 3+.1%/12 92
Quizalofop(UBI)+P0/Bentazon (7day) 140.25G/12 99
Quizalofop(UBI)+P0/Bentazon (7day) 2+0.25G/12 99
Sethoxydim+MS/Bentazon (7day) 3+0.25G/12 97
Untreated 0 0
Co\s % 2
LSD 5% 3
# OF REPS 4

Summary
Weeds other than foxtail were too sparse to evaluate. DPX-79376,
fluazifop, and quizalofop (UBI) all gave 90% or more yellow foxtail
control without any injury to drybean. Injury data is not presented
as none occurred in any plots.
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Postemergence grass control in drybeans, Casselton 1990. ’C-20’ drybeans
were seeded on May 24. Treatments were applied to second trifoliolate
drybeans, 5-leaf green foxtail, and 3 to 6 inch tall wild mustard on June
26 with 80 F, 70% RH, no wind, and clear sky. Bentazon was applied on
July 2. 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
replicates. Evaluations were on July 4 and 9.

7-04-90 7-09-90
Drybean Drybean

Jreatment Rate injury Wimu injury Fxtl Wimu Colg

7/ I e % ==---==m===-----
DPX-79376+P0/Bent(7d) 1+.1%/12 5 30 6 99 98 65
DPX-79376+P0/Bent(7d) 2+.1%/12 17 317 5 99 99 60
Fluazifop+P0/Bent(7d) 2+.1%/12 1 34 4 82 99 6l
Fluazifop+P0/Bent(7d) 3+.1%/12 1 32 7 93 97 43
Qufp(UBI)+P0O/Bent(7d) 1+0.25G/12 7 39 dut b 998599 B4
Qufp(UBI)+P0/Bent(7d) 2+0.25G/12 10 36 5 99 99 70
Sethoxydim+MS/Bent(7d)  3+0.25G/12 0 38 2 99 99 48
C.V. % 169 35 67 2 2 24
LSD 5% NS 16 4 3 3 18
# OF REPS 4 4 4 4 4 4

Summary

The herbicide treatments did not cause jmportant injury to drybeans. DPX-
79376 and quizalofop (UBI) gave complete control of foxtail. However,
fluazifop at 2 oz/A only gave 82% foxtail control. The bentazon treatment
gave complete control of wild mustard, at the July 9 evaluation.
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Preplant control in dr beans, Casselton 1990. Preplant (ppi) treatments
were applied and field cultivator plus harrow incorporated twice on May 23
with 70 F, 50% RH, 0 to & mph south wind, partly cloudy sky and dry soil.
'C-20’ drybeans were seeded on May 24. Treatments were applied with a
bicycle wheel type plot sprayer delivering 17 gpa at 35 psi through 8002
nozzles to an 8 ft wide area the length of 10 by 30 ft plots. Experiment
was a randomized complete block design with four replicates. Evaluation was
on July 9. Green and yellow foxtail density was 5/sq ft, wild mustard and
redroot pigweed 1/sq yd, common lambsquarter 3 to 5/sq yd, and kochia was
variable and occurred only in two replicates. Drybeans were not harvested
for yield because of excessive flea beetle damage.

Drybean

Treatment Rate inj Fxtl Wimu Rrpw Colg KOCZ

; 02/A  —eeeee T y e
EPTC(ppi) 48 2 96 24 88 96 5
EPTC(ppi) 64 2 98 54 91 94 76
EPTC+Trif1ura11n(ppi) 48+8 3 i 70 96 99 98
Trifluralin(ppi) 16 3 97 0 99 99 99
Etha1f1ura]in(ppi) 16 6 98 8 98 98 99
EPTC+Etha1f1ura1in(ppi) 48+8 3 97 26 99 98 99
EPTC+Etha1f]ura]in(ppi) 48+12 3 98 59 99 98 99
Imazethapyr+Etha]f]ura1in(ppi) 0.5+8 6 98 99 99 99 99
Trif]ura]in+C1omazone(ppi) 1248 5 97 0 92 97 97
Trif]ura]in+C1omazone(ppi) 12+6 4 96 21 98 97 99
C.V. % 87 2 49 7 2 5
LSD 5% NS 2 23 9 3 10
# OF REPS 4 4 4 4 4 2

Summary

None of the herbicide treatments caused any important injury to drybeans.
Wild mustard was adequately controlled only when imazethaypr was a treatment
component. Redroot pigweed, common lambsquarters and kochia were controlled
by all herbicide treatments, except redroot pigweed control was only 88%
and kochia 75% with EPTC at 48 0z/A, and kochia 76% with EPTC at 64 oz/A.
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Weed control in Canola, Langdon 1990. The preplant herbicides were applied
field cultivator incorporated twice each time at a right angle to the other,
soil packed by seeding Cando’ durum at 26 1b/A with a press drill to the
area, and ’Westor’ canola was seeded on May 23. Postemergence treatments were
to 2 inch tall canola and smartweed and 4-leaf durum on June 21 with 70 F.
The second postemergence treatments (fluazifop) was to 3 jnch tall canola,
less than 4-leaf smartweed, 1- to 2-1eaf wild buckwheat and 4.5-leaf durum.
Treatments were applied with a bicycle wheel type plot sprayer delivering 17
gpa at 35 psi through 8002 flat fan nozzles for the preemergence treatments
and 8.5 gpa at 35 psi through 8001 flat fan nozzles for all postemergence
treatments to an 8 ft wide area the length of 10 by 30 ft plots. The
experiment was a randomized complete block design with four replicates.
Evaluation was on July 13.

Canola
Treatment Rate ini Durum Smwd Wibu Rrpw
vy T AR e == eEsE et

Ethalfluralin(ppi) 12 8 59 59 64 99
Trifluralin(ppi) 12 0 40 36 47 99
Pendimethalin(ppi) 16 0 26 40 50 99
Pendimethalin(PE) 16 85 0 36 61 99
Pendimethalin(PE) 24 95 3 51 57 90
Dicamba-Na/Fluazifop+PO 1.5/340.25G 23 99 81 93 90
Clopyralid/Fluazifop+PO 2/3+0.25G 8 99 76 61 50
DPX-A7881+X-77/F1ua+P0 0.25+0.25%/3+0.25G 4 96 93 63 99
DPX-A7881+X-77/F1ua+P0 0.5+0.25%/3+0.25G 5 96 97 59 99
DPX-A7881+F1ua+P0 0.25+3+0.25G 6 98 82 55 99
DPX-A7881+Sethoxydim+PO 0.5+3+0.25G 1 83 94 65 93
DPX-A7881+F1ua+P0 0.5+3+0.25G 7 96 94 30 90
Untreated 0 0 0 0 0 0
C.V. % 30 25 29 50

LSD 5% 8 22 27 39

# OF REPS 4 4 4 4 1

Summary

Surface applied pendimethalin severely injured canola but not when preplant
soil incorporated. Smartweed control exceeded 82% with all DPX-A7881
treatment. Fluazifop tank mixed with DPX-A7881 at 0.25 oz/A reduced smartweed
control for 93% when applied separately from fluazifop to 83 in mixture. DPX-
A7881 at 0.5 oz/A overcame the antagonism of smartweed control from fluazifop.
A1l treatments effectively controlled adequately by dicamba. However, dicamba
caused 23% injury to canola. Postemergence fluazifop gave 93% or more durum
control and sethoxydim gave 83% durum control.
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Acifluorfen in sunflowers, 1990. Interstate ‘3001’ sunflower was seeded in
30 inch spaced rows to an area treated the previous day with ethafluralin at
0.75 1b/A on May 24. Treatments were app]jed June 25 to 6-leaf sunflowers

no wind with a drizzle occurring 30 minutes after treatment. 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 design with four replicates. Evaluations were
taken on July 9 and August 1. A harvest for yield was taken on October 1.

Sunflower

7-9-90 8-1-90 10-1-90

Treatment Rate Wimu inj Burn inj Yield

QZ/NT TSI T % mmmeeee 1b/A
Acifluorfen+Ag-98 2+0.25% 89 29 16 15 1158.8
Acifluorfen+Ag-98 3+0.25% 98 41 23 23 764.9
Acifluorfen+Ag-98 4+0.25% 99 48 30 29 5112
Untreated 0 0 0 0 3 1247.6
CaVe % 2 8 32 28 22.7
LSD 5% 2 4 9 8 334.5
# OF REPS 4 4 4 4 4

Summary
Acifluorfen of 3 or more 0z/A cause severe injury to sunflower. Injury
was more severe than ever observed from acifluorfen at even higher rates in
past research. The injury may relate to the high temperature and humidity at

Thus, acifluorfen at 2 0z/A has potential for use in sunflower since this
rate did not reduce yields.
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Fluazifop with adjuvants, Fargo 1990. ‘Wheaton’ Hard Red Spring wheat
and 'ND 8101047 oatswere seeded May 8. Treatments were applied to 4-
leaf wheat and oats on June 7 with 75 F, 60% RH, and an 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 the length of 10 by
30 ft plots. The experiment was a randomized complete block design
with four replicates. Evaluation was on July 3.

Treatmenta Rate? Wheat Qats
oz/A
Fluazifop-P+MSF 0.5+0.18G 58 54
Fluazifop-P+MSF 1+0.18G 98 98
Fluazifop-P+MSF : 2+0.18G 99 99
Fluazifop-P+MS] 0.5+0.18G 92 92
Fluazifop-P+MSl 1+0.186G 99 99
Fluazifop-P+MS1 2+0.18G 99 99
Fluazifop-P+P0 0.5+0.25G 93 89
Fluazifop-P+PO 140.256G 99 98
Fluazifop-P+PO 2+0.25G 99 99
Fluazifop-P+X-77 0.5+0.25% 91 88
Fluazifop-P+X-77 1+0.25% 98 95
Fluazifop-P+X-77 240.25% 99 99
C.V. % 3 4
LSD 5% 3 5
o 0)F NERS 4 4

T MSF=Sun-it, MS1=Sun-it 11, PO=petroleum 0i1(Mor-act), G in rate
column=gallons/A, and X-77=nonionic surfactant at C.25% in the total
spray volume.

Summary
Fluazifop-P similarly controlled wheat and oats regardless of
adjuvants, except for MSF adjuvant with fluazifop at 0.5 oz/A. The
Jow grass species control with fluazifop-P at 0.5 oz/A applied with MSF
indicates a improper application as previously MSF has been equal or
more effective than X-77 or petroleum 0il. The adjuvants may have been
omitted from the spray mixture. '
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uizalofop with adjuvants
and ‘ND 810104’
4- leaf wheat a

delivering 8.5
SOFENDilots,

The experi
with four replicates.

Fargo 1990.

oats were seeded on May
nd oats on June 7 with 75 F, 60% RH, and an overcast
S were applied with a bicycle wheel-type plot sprayer
gpa at 35 psi to an 8 ft wide area the length of ]0 by

ment was a randomized complete block design
Evaluations were on July 3 and July 18.

Wheaton’ Hard Red Spring wheat

Treatments were applied to

5 7-3-90 7-18-90
Treatment Rate Wheat Oats  Wheat Oats
017/ T R i 7o CONEROT o s
Quizalofop+MSF 0.125+0.12G 97 58 98 12
Quizalofop+MSF 0.25+0.126 98 72 83 67
Quizalofop+MSF 0.5+0.12G 98 80 99 98
Quizalofop+MS1 0.125+0.12G 97 67 98 78
Quizalofop+MS1 0.25+0.126 97 79 97 85
Quizalofop+MS1 0.5+0.12G 97 98 98 98
Quizalofop+VO 0.125+0.126G 98 72 78 62
Quizalofop+V0 0.25+0.126 97 77 98 94
Quizalofop+VO 0.5+0.126 98 83 97 91
Quizalofop+PO 0.125+0.12G 98 84 99 88
Quizalofop+P0O 0.25+0.126 99 96 99 98
Quizalofop+P0 0.5+0.12G 99 93 99 95
Quizalofop+X-77 0.125+0.25% 89 40 90 34
Quizalofop+X-77 0.25+0.25% 85 51 97 95
Quizalofop+X-77 0.5+0.25% 97 69 98 78
Quizalofop 0.125 81 46 80 53
Quizalofop 0.25 94 35 95 41
Quizalofop 0.5 98 81 59 85
G\ % 11 34 16 25
LSD 5% NS 34 NS 28
£ OF REPS 4 4 4 4

dQuiza]ofop was the Assure formulation, VO=seed 01l with

15% emulsifier, MSF=Sun-it, MS1=Sun-it II, PO=petroleum oil (Mor-act),
G in rate column =gallons/A, and X-77=nonionic surfactant at 0.25% in
total spray volume.

Summary
Wheat was more susceptible than oats to quizalofop and was controlled
similarly by quizalofop regardless of adjuvants. However, seed oil
(VO) tended to be Tless effective than the other adjuvants. Oats
control with quizalofop tended to be greater for quizalofop applied
with petroleum 0il than the other adjuvants.
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Quizalofop with adjuvants (UBI

). Farqo 1990.

wheat and ‘ND 810104’

oats w

applied to 4-leaf wheat and oats on

overcast sky.

plot sprayer delivering
the species the length
randomized complete blo

on July 3 and 18.

The treatments were app
8.5 gpa at 35 psi
of 10 by 30 ft plots.

ck design with four replicates.

ere seeded on May 8.
June 7 with 75 F, 60%
1ied with a bicycle wheel-type
to an 8 ft wide area across
The experiment was a
Evaluation was

'Wheaton’ Hard Red Spring
Treatments were

RH, and an

. 7-3-90 7-18-90

Treatmenta Rate Dats Wht Oats Wht

S e T R I % =-===----
Quizalofop(UBI)+MSF 0.125+0.12G 98 JSNNED 99
Quizalofop(UBI)+MSF 0.25+0.12G 99 SO 99
Quizalofop(UBI)+MSF 0.5+0.12G 99 99 98 99
Quizalofop(UBI)+MS1 0.125+0.12G 97 BHLNTE 99
Quizalofop(UBI)+MS1 0.25+0.12G 99 91 94 99
Quizalofop(UBI)+MS1 0.5+0.12G 99 SpgEe S8 98
Quizalofop(UBI)+VO 0.12540.12G 96 46 52 94
Quizalofop(UBI)+V0 0.25+0.126G 98 81 87 99
Quizalofop(UBI)+VO 0.5+0.12G 99 I2NG3 99
Quizalofop(UBI)+P0O 0.125+0.12G 98 7ok 9l 99
Quizalofop(UBI)+PO 0.25+0.12G 99 89 96 99
Quizalofop(UBI)+PO 0.5+0.12G 99 98 92 99
Quiza1of0p(UBI)+X-77 0.125+0.25% 99 G B8 99
Quizalofop(UBI)+X-77 0.25+0.25% 99 92 R 99
Quizalofop(UBI)+X-77 0.5+0.25% 98 99 98 g6
Quizalofop(UBI) 0,128 88 & 2 92
Quizalofop(UBI) 0.25 99 57 80 99
Quizalofop(UBI) 0.5 99 88 96 99
C.V. % 1 g 15 2
LSD 5% 2 RIS 2
# OF REPS 4 4
dQuizalofop(UBI) was Pantera formulation, VO= seed oil with 15%

emulsifier, MSF=Sun-it, MS1=Sun-it 11, PO=petroleum oil (Mor-act G

in rate column=gallons/A, VO=seed 0il with 15% emulsifier, and X-
77=nonionic surfactant at 0.25% in the total spray volume.

Summary
Quizalofop(UBI) was more effective in controlling wheat than oats: Seed
0il (VO) was less effective than the other adjuvants with
quizalofop(UBI).
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Sethoxydim with adjuvant volumes. Fargo 1990. ‘ND 810104’0at,
Siberian foxtail millet, and ‘McCall’ soybeans were seeded on May 30.
Treatments were applied to 5- to 6-leaf wheat and §S. millet, 3- to 4-
trifoliolate soybeans, 5- to 6-]eaf yellow foxtail, 1- to 1.5-ft
redroot pigweed, and 10 inch kochia on July 5 with 70 F, 40 to 45% RH,
partly cloudy sky, and 10 to 15 mph north wind. The 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 30
ft plots. The experiment was a randomized complete block design with
four replicates. Evaluation was on July 16.

Siberian

Treatment? Rate® Qats millet Soybean
(07211 e = S T et % =-mmeeeeooo
Sethoxydim+MSF 14+0.1256G 65 75 0
Sethoxydim+MSF 1+0.18G 61 79 1
Sethoxydim+MSF 1+0.256G 65 77 0
Sethoxydim+MS1 1+0.1256G 58 73 0
Sethoxydim+MS1 1+0.18G 62 74 0
Sethoxydim+MS1 1+0.256G 66 83 1
Sethoxydim+P0 140.125G 43 76 0
Sethoxydim+P0 1+0.18G 55 80 0
Sethoxydim+P0 140.256G 52 7.3 0
Sethoxydim+BCH 1+0.1256 65 S 2
Sethoxydim+BCH 1+0.18G 61 /3 0
Sethoxydim+BCH - 1+0.256G 70 79 1
C.V. % 13 12 304
LSD 5% 12 NS NS
# OF REPS 4 4 4

“MSF=Sun-it, MSI=Sun-it 11, PO=petroleum oil (Mor-act), BCH= DASH, and
G in the rate column represents gallon/A.

Summary
Sethoxydim control of Siberian millet was similar regardless of
adjuvant or volume of adjuvant. Oats control with sethoxydim tended
to increase as volume of adjuvant increased, except sethoxydim for
MSF. Adjuvant effectiveness with sethoxydim for oats was BCH > MSF >
MS1 > PO.
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Sethoxydim with adjuvants, Fargo 1990. ‘Wheaton’ Hard Red Spring
wheat and ‘ND 810104’ oat was seeded on May 8. Treatments were
applied to 4-leaf wheat and oats on June 7 with 75 F, 60% RH, and an
overcast sky. The 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 design with four replicates. Evaluation was on July 3.

Treatmenta Ratd Wheat Oat
oz P MR e SR s 2 S % --=----
Sethoxydim+MSF 0.5+0.18G 5 61
Sethoxydim+MSF 1+0.18G 78 94
Sethoxydim+MSF 2+0.18G 97 98
Sethoxydim+MS1 0.5+0.18G 45 53
Sethoxydim+MS1 1+0.18G /8 90
Sethoxydim+MS1 2+0.18G 97 98
Sethoxydim+PO 0.5+0.25G 4 4 49
Sethoxydim+PO 1+0.256 70 85
Sethoxydim+PO 2+0.25G 97 98
Sethoxydim+BCH 0.5+0.25G 60 74
Sethoxydim+BCH 1+0.25G 88 94
Sethoxydim+BCH 2+0.25G 98 99
C.V. % Ul 7
LSD 5% 7 8
# OF REPS 4 4
9MSF=Sun-it, MS1=Sun-it II, PO=petroleum 0il (Mor-act), BCH= DASH,

and G in the rate column represents gallon/A.

Summary
Adjuvant effectiveness with sethoxydim for wheat and oats control
generally was BCH > MSF > MS1 = PO, disregarding spray volume. PO and
BCH were applied at 0.25 gallon/A while MSF and MS1 were at 0.18
gallon per acre.
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Imazethapyr with adjuvants, Prosper 1990. ‘McCall’ soybean was seeded
on May 30. Treatments were applied to 2-trifoliolate soybean, 5-inch
tall kochia and 5-leaf foxtail on June 22 with 85 F, 65% RH, and
mostly clear sky. The 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 design with four replicates. Evaluations were on July
4 and July 19. Weed density was kochia several per plot and foxtail
was green and yellow with less than 4 per sq. ft. Soybean injury was
general chlorosis.

e

7-4-90 7-19-90
. Soybean

Treatment Rate inj KOCZ Fxtl Grft

OZV/BRT R R O A
Imazethapyr+MSF (W) 0.25+0.18G 1 97 75 81
Imazethapyr+MSF (W) 0.5+0.18G 2 98 82 94
Imazethapyr+MSF(UW)  0.25+0.186 1 99 79 82
Imazethapyr+MSF(UW)  0.5+0.18G 3 99 80 88
Imazethapyr+MS1 (W) 0.25+0.186 2 99 72 80
Imazethapyr+MS1 (W) 0.5+0.18G 6 99 86 88
Imazethapyr+MS1(UW) 0.25+0.186 2 99 7 84
Imazethapyr+MS1(UW)  0.5+0.186G 2 99 87 93
Imazethapyr+P0 .25+0.256G 2 98 7l 78
Imazethapyr+P0O .5+0.25G 3 99 81 91
Imazethapyr+X-77 0.25+0.25% 1 95 75 U7
Imazethapyr+X-77 0.5+0.25% 0 99 78 92
Untreated 0 0 0 0 0
GV, % 126 2 10 6
LSD 5% NS 3 10 6
QF REPS 4 4 4 4

°MSF=Sun-it, MSI Sun-it IT, PO=Mor-act petroleum 0il, X-77=nonionic
surfactant, W=washed methylated 0il, and UW=unwashed methylated oil.
G in the rate column represent gallons/A.

Summary
Imazethapyr did not cause important injury to soybean regardless of
adjuvant or imazethapyr rate. Kochia control was complete with all
treatments. Adjuvant effectiveness with imazethapyr for foxtail
control did not vary greatly with adjuvants. Washing of the methyl
ester of seed 0il did not influence adjuvant efficacy.
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Imazethapyr with adjuvant volumes, Prosper 1990. 'McCall’ soybean was
ceeded on May 30. Treatments were applied to 2-trifoliolate soybeans, 5-
inch kochia and 5-leaf foxtail on June 25 with 85 F, 65% RH, 5 to 10 mph
wind, and mostly 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 complete
block design with four replicates. Evaluations were on July 4 and July 19.
Green and yellow foxtail density was greater than 5 per sqg. ft.

7-4-90 7-19-90
Soybean

Treatment® Rate S o B R

D AL U &L ISR R T O oomobtooos
Imazethapyr+MSF 0.25+0.125G 3 98 1Y 78
Imazethapyr+MSF 0.25+0.18G 4 99 81 S
Imazethapyr+MSF 0.25+0.25G 4 99 82 86
Imazethapyr+MS1 0.25+0.125G 4 98 81 83
Imazethapyr+MSl 0.25+0.186G 8 a8 80 85
Imazethapyr+MSl 0.25+0.25G 1 99 82 88
Imazethapyr+PO .25+0.25G 4 99 b 83
Imazethapyr+X-77 0.25+0.25% g} 9% 68 65
Imazethapyr+MSF+28N 0.25+0.125G+0.25G 3 99 76 84
Imazethapyr+MSF+28N 0.25+0.18G+0.25G 6 99 80 86
Imazethapyr+MSF+28N 0.25+0.25G+0.25G 6 98 75 86
Imazethapyr+MS1+28N 0.25+0.125G+0.25G 5 98 76 86
Imazethapyr+MS1+28N 0.25+0.18G+0.25G 3 99 79 83
Imazethapyr+MS1+28N 0.25+0.25G+0.25G 4 98 i/l 85
Imazethapyr+P0+28N 0.25+0.25G+0.25G 4 99 69 82
Imazethapyr+X-77+28N 0.25+0.25%+0.25G 6 98 79 86
C.V. % 84 2 11 8
LSD 5% NS 2 11 9
4§ OF REPS 4 4 4 4

9MSF=Sun-it, MS1=Sun-it II, PO=Mor-act petroleum 0il, X-77=nonionic
surfactant, and 28N=1liquid fertilizer with 28% nitrogen (50% urea:50%
ammonium nitrate).

Summary
MSF and MS1 enhancement of foxtail control with imazethapyr tended to
increase as volume of these adjuvants increased. However, the inclusion of
78% N overcame any vresponse to volume. 78% N was important to the
enhancement of imazethaypr when applied with X-77, but of minor benefit
when with the oil adjuvant. :
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Glyphosate with calcium chloride, Fargo 1990. ‘Wheaton’ hard red
spring wheat and ‘ND 810104’ oats were seeded on April 24. Treatments
were applied to late tillering wheat and oats and 4 to 8 inch tall
kochia on June 26 with 80 F, 70% RH, clear sky, and no wind.
Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi through 8001 flat fan nozzles to an 8 ft
wide area the length of 10 by 30 ft plots. The experiment was a
randomized complete block design with four replicates. Evaluation was
on July 2. The calcium chloride was at 2000 ppm for a calcium
concentration of 1000 ppm for all treatments except (DW) which was
applied in distilled water.

Treatment Rate Oats Wht KOCZ
O o et i e L % =mememeao
Glyphosate (DW) 2 92 88 94
Glyphosate+AMSU 2+.25G 91 88 81
Glyphosate+AMSU 2+2% 93 94 95
Glyphosate+X-77 2+.25% 90 79 70
Glyphosate+AMSU+X-77 2+2%+.25% 96 93 96
Glyphosate+cayuse 2+.256G 93 87 90
Glyphosate+Li700 2+.25G 88 82 73
Glyphosate+DC5309 2+.09G 93 85 75
Glyphosate+Exp 5 2+.25G 96 89 90
Glyphosate+Exp 6 2+.25G 92 86 89
Glyphosate+Exp 9 2+.25G 99 97 99
Glyphosate+Exp 10 2+.256G 97 99 96
Glyphosate alone 2 82 65 55
oV 4 8 12
LSD 5% 5 10 17
# OF REPS 4 4 g
Summary
Calcium chloride in the spray carrier antagonized glyphosate toxicity
to all species. A1l adjuvants overcame the calcium chloride

antagonism. However, glyphosate toxicity was greatest when applied
with experimentals 9 and 10. The ratings were taken early after
treatment because control was great and later evaluations would not
have shown differences among treatments because of complete control.
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Glyphosate with sodium bicarbonate, Fargo 1990. 'Wheaton’ hard red spring
wheat and ‘ND 810104’ oats were seeded on April 24. Treatments were
applied to late tillering wheat and oats and 4 to 8 inch tall kochia on
June 26 with 80 F, 70% RH, clear sky, and no wind. Treatments were applied
with a bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi through
8001 flat fan nozzles to an 8 ft wide area the length of 10 by 30 ft plots.
The experiment was a randomized complete block design with four replicates.
Evaluation was on July 2. The sodium bicarbonate was at 3650 ppm for a
sodium bicarbonate concentration of 1000 ppm sodium for all treatments
except (DW) which was applied in distilled water.

Treatment Rate Oat Wht KOCZ
i PR e % ==------
Glyphosate(DW) 2 88 86 81
Glyphosate+AMSU 2+.256 90 84 5
G1yphosate+AMSU 2+2% 93 93 95
Glyphosate+X-77 2+.25% 88 79 80
Glyphosate+AMSU+X-77 2+42%+ . 25% 94 91 96
Glyphosate+Cayuse 2+.256 94 86 94
Glyphosate+Li700 2+.25G 83 il 90
G1yphosate+DC5309 2+.09G 94 89 97
Glyphosate+Exp 5 2+.25G 91 85 93
Glyphosate+Exp 6 2+.25G 94 95 98
Glyphosate+Exp 9 2+.25G 94 86 96
Glyphosate+Exp 10 2+.25G 95 93 96
Glyphosate alone 2 85 72 67
C.V. % 4 7 8
LSD 5% 5 9 18
# OF REPS 4 4 3
Summary

The treatments were applied during very moist conditions and control was
very effective. The ratings were taken soon after treatment to indicate
differences among treatments. A later observation indicated nearly
complete control with all treatments. Wheat and kochia control was
antagonized by sodium bicarbonate in the spray carrier. Sodium bicarbonate
antagonism of wheat control with glyphosate was overcome by all adjuvants
except, Li-700 and X-77 alone. Experimentals 6 and 10 tended to be more
effective than experimentals 5 and 9.
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Sethoxydim antagonism by NaHCO3 at 1000 PPM_sodium, Fargo 1990. ‘ND
810104’ oats, Foxtail millet, and ‘McCall’ soybeans were seeded on May
24. Treatments were applied to 6- to 7-leaf oats, 6-leaf foxtail millet,
and 3rd trifoliolate soybeans July 3 with 90 F, 75% RH, 15 to 20 mph
wind and a partly cloudy sky. All treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35 psi to an 8 ft
wide area the Tlength of 10 by Ot pillotisis S rhe experiment was a
randomized complete block design with four replicates. Evaluation was
on July 16. The spray carrier was water with sodium bicarbonate at 3650
ppm, except for treatments with (DW) distilled water.

Treatment Rate Oats  Fxmi_Soyb
QYN T e % =-=-=--
Sethoxydim+PO(distilled water) .75+.25G 66 83 0
Sethoxydim+PO+NH40H (DW) .75+.25G+0.11G 79 Tl 0
Sethoxydim+PO+AMSU (DW) .75+.25G+2% U 82 0
Sethoxydim+P0O+AMSU (DW) .75+.25G+.0.85% 74 82 0
Sethoxydim+PO+Exp 6(DW) .75+.25G+.256 82 83 0
Sethoxydim+PO+Exp 9(DW) .75+.25G+.256G 7.5 81 0
Sethoxydim+PO+Exp 10(DW) .75+.25G+.25G 81 86 0
Sethoxydim+P0(3650 NaHCO03) .75+.25G 34 70 0
Sethoxydim+P0+NH40H (3650 NaHCO03) .75+.25G+0.11G 41 72 1
Sethoxydim+P0O+AMSU (3650 NaHC03) .75+.25G+2% 78 85 1
Sethoxydim+PO+AMSU (3650 NaHC03) .75+.25G+0.85% 79 79 0
Sethoxydim+P0O+Exp6 (3650 NaHC03) .75+.25G+.256G 79 83 0
Sethoxydim+P0O+Exp9 (3650 NaHCO3) .75+.25G+.256 82 83 0
Sethoxydim+PO+Exp10 (3650 NaHC03) .75+.25G+.256G 74 80 0
C. V. % 9 10 581
LSD 5% 9 NS NS
# OF REPS 4 4 4
Summary
Sethoxydim did not injure soybean regardless of adjuvant. Sodium

bicarbonate was antagonistic to oats and foxtail millet control from
sethoxydim, ammonium hydroxide adjuvant enhanced oats control with
sethoxydim in distilled water, but did not overcome antagonism from
sodium bicarbonate. However, diammonium sulfate (AMSU) toxicity to oats
from sethoxydim in distilled water and overcome antagonism from sodium
bicarbonate in the spray carrier.
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Glyphosate with NaHCO3 at 3650 ppm(1000 ppm sodium), Fargo 1990. ‘ND 810104’
oats, ‘McCall’ soybeans, and 'Siberian’ proso millet was seeded on May 24.
Treatments were applied to 6- to 7-1eaf oats, 3rd trifoliolate soybeans, and
6-leaf foxtail millet on July 3 with 90 F, 75%RH, partly cloudy sky, and 15
mph wind. Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi through 8002 flat fan nozzles to an 8 ft wide
area the length of 10 by 30 ft plots. The experiment was a randomized
complete block design with four replicates. Evaluation was on July 16.

Treatment Rate Oats Soyb Proso
G ik Bt i i e % ----=-=----
Glyphosate(DW) 1.5 75 71 92
Glyphosate(DW)+X-77 1.5+25% 76 80 95
Glyphosate (DW)+AMS 1.5+2% 85 78 95
Glyphosate 1.5 43 23 76
Glyphosate+AMSU 1.5+.256G 73 69 93
Glyphosate+AMSU 1.5+2% 84 74 95
Glyphosate+X-77 1.5+.25% 44 42 81
Glyphosate+AMSU+X-77 1.5+42%+.25% 80 81 92
Glyphosate+Cayuse 158256 48 s 84
Glyphosate+Li-700 1.5+.25G 33 40 78
Glyphosate+Surtac 1.5+.25G 39 29 80
Glyphosate+DC5309 1.5+.096G 80 13 93
Glyphosate+Exp5 1.5+.25G 76 80 91
Glyphosate+Exp6 1.5+.25G 82 75 95
Glyphosate+Exp9 1.5+.25G 88 73 97
Glyphosate+Expl0 1.5+.256 89 78 95
C.V. % ] 9 4
LSD 5% 10 8 5
# OF REPS 4 4 4
Summary

Sodium bicarbonate was antagonistic to glyphosate toxicity for all species.
Diammonium sulfate (AMSU), DC 5309, and the experimental were the only
adjuvants to overcome sodium bicarbonate antagonism of glyphosate toxicity
to oats and soybeans.
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The influence of Expl0 on Glyphosate phytotoxicity with NaHCO3, Fargo 1990.
‘ND 810104’ oats, ‘McCall’ soybeans, and 'Siberian’ foxtail millet was seeded
on May 8. Treatments were applied to late tillering oats and foxtail millet
and 3rd trifoliolate soybeans on July 12 with 75 F and partly cloudy sky.
Treatments were applied with a bicycle wheel type plot sprayer delivering 8.5
gpa at 35 psi through 8001 flat fan nozzles to an 8 ft wide area the length
of 10 by 30 ft plots. The experiment was a randomized complete block design
with four replicates. Evaluations were on July 23 and 29.

7-23-90 9-29-90
Treatment Rate Oats Soyb Fxmi OQats Soyb
Oz AR RN e A e A
Glyphosate(Oppm) 1.5 64 62 92 /i 54
Glyphosate(Oppm)+Exp10 15 +5057% 80 71 94 87 69
Glyphosate(Oppm)+Expl0 1.541.5% 87 72 96 91 68
Glyphosate(Oppm)+Expl0 1.5+3.0% 85 15 95 90 75
Glyphosate(500ppm) 1955 48 28 86 62 34
Glyphosate(500ppm)+Expl0 1.5+0.5% 83 70 96 81 67
Glyphosate(500ppm)+Exp10 1.5+1.5% 88 68 96 90 61
Glyphosate (500ppm)+Expl0 1.543.0% 95 80 96 94 74
Glyphosate(1000ppm) 1555 43 26 84 59 28
Glyphosate(1000ppm)+Expl0 1.540.5% 69 46 el 78 50
Glyphosate(1000ppm)+Expl0 1.5+1.5% 86 60 93 87 65
Glyphosate(1000ppm)+Expl0 1.5+43.0% 88 71 a3 91 68
Glyphosate(2000ppm) F5 43 15 75 59 29
Glyphosate(2000ppm)+Expl0 1.5+40.5% 59 42 83 67 56
Glyphosate (2000ppm)+Exp10 1.5+1.5% 72 60 92 79 50
Glyphosate(2000ppm)+Expl0 1.5+3.0% 90 73 95 91 72
Glyphosate+AMS 1.5+42% 86 76 95 89 68
Glyphosate(2000ppm)+AMS 1.5+2% 76 59 92 79 61
Glyphosate(1000ppm)+AMS 1.5+42% 87 68 96 91 68
Glyphosate(500ppm)+AMS 1.542% 94 77 97 94 73
CoNe % 10 1Ly 4 8 15
LSD 5% 11 14 5 9 12
# OF REPS : 4 4 4 4 4
Summary
Glyphosate toxicity to the various species was enhanced by Expl0 and
diammonium sulfate (AMS). Sodium bicarbonate antagonized glyphosate
phytotoxicity, but the antagonism did not increase with sodium bicarbonate
concentration. Antagonism was similar from 500 and 2000 ppm sodium

bicarbonate. However, greater percentages of ExplO were needed to. overcome
the antagonism from the higher sodium bicarbonate concentration.
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erbicide-insecticide interaction in wheat, Fargo 1990. ‘Wheaton’ hard red spring
wheat was seeded April 23, 1990 at Fargo, North Dakota in a silty clay soil having
4% organic matter and pH 7.8. Treatments were applied June 7 when wheat was 6-1leaf,
7-inches-tall, and had two tillers. Environmental conditions at time of treatment
were as follows: cloudy skies, 67 F air temperature, 50% relative humidity, plenti-
ful soil moisture. Treatments were applied using a bicycle wheel sprayer delivering
8.5 gal/A at 40 psi using 8001 flat fan nozzles. Plots were maintained weed free by
handweeding. Visual estimates of percentage wheat injury were made on June 21.
Plots were machine-harvested on August 7 and grain yields adjusted to 12% moisture.
Plot size was 10 by 26 ft and the experiment was designed as a randomized complete
block with four replications.

Wheat Grain

Treatment® Rate injury yield
(oz/A) (%) (Bu/A)
Thif&Trib+Surf 0.25&0.125+40.5% 6 72
Thif&Trib+Chlorpyrifos+Surf 0.2580.125+8+0.5% 12 66
Thif&Trib+Disulfoton+Surf 0.2580.125+8+0.5% 9 72
Thif&Trib+Carbofuran+Surf 0.258%0.125+8+0.5% 4 72
Thif&Trif+Carbaryl+Surf 0.25&0.125+8+0.5% 5 72
Tribenuron+Surf 0.25+0.5% : 8 68
Tribenuron+Chlorpyrifos+Surf 0.25+8+0.5% 6 70
Tribenuron+Disul foton+Surf 0.25+8+0.5% 8 64
Tribenuron+Carbofuran+Surf 0.25+8+0.5% 4 73
Tribenuron+Carbaryl+Surf 0.25+8+0.5% 3 68
2,4-D-dma 8 4 74
2,4-D-dma+Chlorpyrifos 8+8 7 75
2,4-D-dma+Disul foton 8+8 8 70
2,4-D-dma+Carbofuran 8+8 4 70
2,4-D-dma+Carbary]l 8+8 4 71l
2,4-D-bee+Chlorpyrifos 8+8 8 76
Clopyralid&2,4-D 1.5&8 4 73
Clopyralid&2,4-D+Chlorpyrifos 1.5&8+8 3 76
Clopyralid&2,4-D+Disulfoton 1.588+8 5 /1
Clopyralid&2,4-D+Carbofuran 1.588+8 4 73
Clopyralid&2,4-D+Carbaryl 1.588+8 1 76
Imazamethabenz 7.5 1 72
Imazamethabenz+Chlorpyrifos 7.5+8 1 T
Imazamethabenz+Disulfoton 7.5+8 2 75
Imazamethabenz+Carbofuran 7.5+8 1 74
Imazamethabenz+Carbaryl 7.5+8 2 74
Control 0 0 /1
C.V. % 68 9
LSD 5% 4 NS

Thif&Trib = Harmony Extra (2:1 mixture of thifensulfuron and tri-
benuron); Surf = R-11 surfactant; Chlorpyrifos = Lorsban 4E; Disul-
foton = Di-Syston 6E; Carbofuran = Furadan 4L; Carbaryl = Seven 4L;
2,4-D-dma = 2,4-D dimethylamine salt; 2,4-D-bee = 2,4-D butoxyethyl
ester; Clopyralid&2,4-D = Curtail.

Summary.  Thifensulfuron, tribenuron, 2,4-D, 2,4-D&clopyralid, and imazamethabenz
caused low levels of wheat injury (expressed as stunting) when applied without in-
secticide. Chlorpyrifos increased injury by thifensulfuron&tribenuron, and disulfo-
ton increased injury by 2,4-D. Carbofuran and carbaryl did not effect visually ob-
servable wheat injury. None of the treatments reduced grain yield.
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Preplant and preemergence weed control in wheat, Minot 1990. Untilled durum stubble
was worked twice with a field cultivator on April 30, 1990, leaving 15 to 30% resi-
due cover over most of the field. Preplant (PP) treatments applied May 2, prior to
seeding. ’Stoa’ HRS wheat seeded 0.5 to 1 inch deep at 65 1b/A into good soil mois-
ture on May 2. Preemergence (PRE) treatments applied May 2, following seeding.
Postemergence (PO) treatments applied June 13 when air temperature was 65 F, rela-
tive humidity was 40%, wind was 10 to 15 mph (shield used), kochia was 1 to 4 inches
tall, common lambsquarters was 4 to 6 inches tall, and Russian thistle was 1 to 3
inches tall. Growing conditions were considered good during postemergence applica-
tion. Visual estimates of percentage weed control were made June 26 and August 9.
Plot size was 10 by 25 ft and the experiment was a completely randomized design with
four replications.

4 Evaluated 6/26 Eval. 8/9
Treatment Rate KOCZ Ruth Colg Wimu KOCZ Colg
lezgl)) = esssseaccpos (% GEtFe] joeasosaskoas
Triasulfuron(PP) 0.21 100 80 78 oo 99 79
Triasulfuron(PRE) 0.21 96 70 74 97 91 76
Triasulfuron+X77(P0) 0.21+0.25% - - - - 99 81
Triasulfuron(PP) 0.43 100 82 98 100 99 96
Triasulfuron(PRE) 0.43 99 83 99 100 IO0RN(00
Triasul furon+X77(P0) 0.43+0.25% - - - - 100 71
Chlorsulfuron(PP) 05125 97 7o 00N N00 100 100
Chlorsulfuron(PRE) 0.25 100 B3 U OR (0 100 99
Chlorsulfuron+X77(P0) 0.25+0.25% - - - - 82 100
C4243(PRE) 1 56 46 58 68 62 89
C4243(PRE) =5 67 s 96 95 67 93
C4243(PRE) 2 94 7500 92 73 94
Tribenuron+X77(PO) 0.375+0.25% - - - - 100 100
Thif&Trib+X77(PO) 0.2580.125+0.25% - - - - 100 99
Bromoxyni1&MCPA(PO) 8 - - - - 97 100
2,4-D(PO) 8 - - - - 69 100
2,4-D+X77(PO) 8+0.5% - - - - 64 99
Control 0 0 0 0 0 0 0
C.V. % 21 29 2 18 21 18
LSD 5% 24 28 Sl 22 25 28

“Dimethyl amine salt of 2,4-D used; Tribenuron = DPX-L5300 (Express);
Triasulfuron = CGA 131036 (Amber); Thif&Trib = thifensulfuron plus tri-
benuron package mix, 2:1 (Harmony Extra).

Summary. Soil-applied triasulfuron and chlorsulfuron may have performed better when
applied preplant compared to preemergence, although differences were small. Soil-
applied triasulfuron and chlorsulfuron controlled Russian thistle only 60 to 80%.
Common lambsquarters was controlled completely by soil-applied triasulfuron at 0.43
oz/A but 0.21 oz/A provided only about 75% control. (4243 applied preemergence at 2
0z/A controlled kochia, common Tambsquarters, and wild mustard 90 to 100%, but only
provided 75% Russian thistle control. Postemergence triasulfuron controlled kochia
but control of common lambsquarters was 70 to 80%.
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Herbicide treatments for sulfonylurea resistant kochia in wheat, Sarles 1990,
‘Sceptre’ durum was seeded May 11, 1990 into a loam soil with a known infestation of
sulfonylurea resistant kochia. Treatments were applied June 23 using an ATV-mounted
sprayer delivering 8.5 gal/A at 30 psi with 80015 nozzles. Conditions at time of
application were as follows: sunny skies, 80 F, wind 0 to 2 mph, 30% relative humid-
ity, good growing conditions, wheat 5 to 5.5-leaf and 12 inches tall with 3 to 4
tillers, and kochia 2 to 8 inches tall. Visual estimates of percentage kochia con-
trol were made on July 11 and August 8. Plot size was 10 by 25 feet and the experi-
ment was designed as a randomized complete block with four replications.

Evaluation date

Treatment? Rate July 11 Aug. 8
(oz/A) (% kochia control)
Metsulfuron+X77 0.0625+40.5% 39 30
Metsulfuron+Brox&MCPA+X77 0.0625+48&4+0.5% 80 62
Metsulfuron+2,4-D+X77 0.0625+8+0.5% 63 4]
Tribenuron+X77 0.125+0.5% 41 43
Tribenuron+Brox&MCPA+X77 0.125+484+0.5% 68 60
Tribenuron+2,4-D+X77 0.125+8+0.5% 49 51
Thifensulfuron&Tribenuron+X77 0.2580.125+0.5% 31 22
Thif&Trib+Brox&MCPA+X77 0.25&0.125+484+0.5% 64 64
Thif&Trib+2,4-D+X77 0.258&0.125+8+0.5% 49 39
Chlorsul furon+X77 0.188+0.5% 20 17
Chlorsulfuron+Brox&MCPA+X77 0.188+4&4+0.5% 76 72
Chlorsulfuron+2,4-D+X77 0.1875+8+0.5% 44 30
Bromoxyni1&MCPA+X77 484+0.5% 60 52
Bromoxynil&MCPA+Dash 484+0.1256 - 24
Brox&MCPA+Pendimethalin+X77 484+1240.5% 73 69
Brox&MCPA+Pendimethalin+X77 484+20+0.5% 78 68
2,4-D+X77 8+0.5% 36 28
CaVi. % 34 40
L§D 5% 26 26
2,4-D = butoxyethyl ester of 2,4-D.

Summary. None of the sulfonylurea herbicides, metsulfuron, tribenuron, thifensulf-
uron, and chlorsulfuron, controlled kochia. The kochia control achieved with sulfo-
nylureas applied alone (20 to 50%) may have reflected the presence of sulfonylurea
susceptible plants. Adding either bromoxynil plus MCPA or 2,4-D to the sulfonylurea
herbicide treatments improved control but only to between 50 to 80% due to the large
size of kochia at time of treatment.
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Early preplant cyanazine and oryzalin in no-till sunflowers, Minot 1990. The exper-
Tment was established in standing durum stubble &4950 Tb/A surface residues) on a
Joam soil with pH 6.6 and 3.2% or%anic matter. our week preplant (4WPP), 3 week
preplant (3WPPg, 2 week preplant ( WPP&, and preemergence (PRE) treatments were ap-
plied April 25, Ma{ 3, May 10, and a{ 22, respectively, using a bicycle wheel
sprayer delivering 17 gpa with 8002 nozzles and 40 psi. On May 22, Cargill 207 sun-
f?owers were seeded 1.5 inches deep at 21,000 seeds per acre using a Buffalo Till
no-till planter set on 30-inch rows. G]gphosate at 0.75 1b ae/A was applied May 24
over the entire experiment for control of all weeds present at g]anting. On June 5,
11 1bs N/A as ammonium nitrate was applied to supplement the 85 1bs N/A detected by
soil test to a 2-ft depth. Visual estimates of percentage weed control and sunflow-
er plant counts were made on June 26. On October 9, sunflower plant counts were
again taken and plots were hand-harvested and combine-threshed. Grain yields were
corrected to 10% moisture. Plot size was 10 by 27 ft and the experiment was a com-
pletely randomized design with four replications.

Weed control Plts/plot

Treatment? Rate Grft KOCZ Ruth 6/26 10/9 Grain yield

1b/A (%) —(No.)— kg/ha 1b/A
Cyanazine+Pendimethalin(PRE) 2.5+2 99 o5 RO e R0 S 221197
Cyanazine+Pendimetha]in(PRE) 3+2 99 100 99 4.8 3.0 200 18T
Cyanazine(PRE) 3 0] ORGSR IS 55 49
Cyanazine(2WPP)/Pendimetha11n(PRE) 2,502 100 o 99 7.0 948 3SR
Cyanazine(2WPP)/Pendimetha1in(PRE) 3/2 leE o 99 2.8 048 43 38
Cyanazine(2WPP)/Pend1metha11n(PRE) 3.5/2 100 100 100 2.0 15 78 70
Cyanazine(2WPP) 3 o W00 99 2.8 0 158 155 138
Cyanazine(3WPP)/Pendimetha1in(PRE) 25020 e eGPty 938 441 394
Cyanazine(3WPP)/Pendimetha1in(PRE) 2 100 d00. 160 - 8.5 28 238 208
Cyanazine(3WPP)/Pendimetha1in(PRE) W52 00 (CORI0ORSS OO B0 223 gy
Cyanazine(3WPP) 3 el e 99 IgLE 983 453 404
Cyanazine(4WPP)/Pendimetha1in(PRE) 25 /2 g9 Wew 98 12,0 B 568 507
Cyanazine(4WPP)/Pendimetha1in(PRE) 3/2 lee 100 98 7.5 350 273 244
Cyanazine(4WPP)/Pendimetha1in(PRE) 9.5/20 160 80 99 - 9.0 3.0 ISR
Cyanazine (4WPP) 3 9g 100 88 21,8 855 584 520
Oryza]in+F1uoroch1oridone(PRE) 1.2540.5 89 |93 74 81.0 44.8 1632 1456
Oryza]in+F1uoroch1oridone(PRE) 150 O 100 &8 7l.g 35,0 1548 1380
Oryzalin(PRE) 185 Oy el A5 6.0 80,0 - 1205 L0/E
0ryza1in(2WPP)/F1uoroch]oridone(PRE) 1.25/0.5 99 100 94 80.3 55.0 1794 1600
0ryza1in(ZWPP)/F]uoroch]oridone(PRE) 1.5/0.5 99 100 93 78.5 57.3 1824 1626
Oryzalin(2WPP) 1985 98 92 68 66.0 46.0 1794 1600
0ryza1in(3WPP)/F1uoroch]oridone(PRE) 1.25/0.5 98 100 94 83.5 56550 LS/INIE60
Oryza]1n(3wPP)/F1uoroch]oridone(PRE) 1.5/0.5 97 100 97 83.0 51.0 1636 1458
Oryzalin(3WPP) 1955 g7 l@s T0 B0 53,8 REH7 146
Oryza]in(4WPP)/F1uoroch1oridone(PRE) 1.25/0.5 100 100 94 80.8 55.3 1772 1581
Oryza]in(4wPP)/F1uoroch1oridone(PRE) 1.5/0.5 99 100 83 80.5 57.3 1848 1648
Oryzalin(4WPP) 15 cE bge B 740 0.8 IEE - B0
Cyanazine+Oryzalin(4WPP) 3+1.5 G fgn 98 15,8 100 phlilE s G
Untreated 0 0 0 0 80.8 54.3 1476 1316
Handweeded check [Pend+Fluo] [1.5+0.5] 100 100 100 76.5 54.3 2030 1811
C.V. % 3 5 18,0 2.2 39 39
LSD 5% 4 g AT N[0 3EINE 514 460

9X-77 surfactant at 0.5% v/v was added to all treatments; handweeded check received
pendimethalin plus fluorochloridone at 1.5 + 0.5 1b/A, 4 weeks before planting,
supplemented by handweeding to maintain a weed-free condition.

- See next page for summary -
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- See previous page for experiment description and data -

Summary. Abundant rainfall in June promoted excellent green foxtail contro] by

oryzalin and excellent control of all weeds by cyanazine.” Cyanazine reduced sun-

flower stands and grain yields dramaticall{, presumably because of movement to the

root zone during June rains. Oryzalin also caused swollen and brittle stems at
rgqnd level, making sunflower plants more susceptible to Todging during windy con-
itions.

Early preplant cyanazine and oryzalin in no-till sunflowers, Carrington 1990. The
experiment was established in standing barTey stubble (3340 Ib/A surface residues

on a_loam soil with pH 6.3 and 3% organic matter. Four week Ereplant (4WPP), 3 wee

preplant (3WPP), 2 week preplant (2 P&, and preemergence (PRE) treatments were ap-
plied April 25, Ma{ 2, May 10, and May 23, respectively, using a bicycle wheel
s?rayer delivering 17 %pa with 8002 nozzTes and 40 psi. On May 23, Cargill 207 sun-
flowers were seeded 1.5 inches deep at 20,000 seeds per acre using a John Deer Max-
Emerge no-till planter set on 30-inch rows. Glyphosate at 0.75 1} ae/A was applied
May 23 over the entire experiment for control of all weeds present at planting. On
June 22, 75 1bs N/A as ammonium nitrate was applied to supplement the 35 1bs N/A de-
tected by soil test to a 2-ft depth. Visual estimates of percentage weed control
and sunflower plant counts were made on June 27. On October 16, sunflower plant
counts were again taken and plots were hand-harvested and combine-threshed. Grain
yields were corrected to 10% moisture. Plot size was 10 by 27 ft and the experiment
was a completely randomized design with four replications.

- See next page for data and summary -
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- See previous page for experiment description -

Weed control Plts/plot  Grn
Treatment® Rate  Fxtl Wibw Ruth Rrpw KOCZ 57‘@‘7—27 10/16 _yld
(Tb/A) (% —(No.)— #/A
Cyanazine+Pendjmetha1jnsPREg 2.5+2 97 100 100 100 100 18 11 56l
s I I B B
yanazine
Cyanazine ZWP& /Pendimethalin(PRE 2.5/2 96 100 99 98 100 6 5 299
Cyanazine(2WPP)/Pendimethalin PRE SR g9l 8100 0GR CORNRI SRS S12 4 332
Eyanazine,%ﬁﬁﬁ /Pendimethalin(PRE 3.3/2 gg %88 %88 189 %88 g g 1%2
yanazine
Cyanazine(3WPP /Pendimethalin(PRE 2.5/2 99 100 100 100 100 I 7 284
Cyanazine(3WPP)/Pendimethalin PRE 3/2 99 100 100 100 100 6 BIR320
Eyanazjne gwgg /Pendimethalin(PRE 3.3/2 g? %88 %88 32 %88 % é 2%?
anazine
Cianazine 4WPP)/Pendimethalin(PRE 25/ A RO oI BT(00| ST ORI IR 00 9 8 440
Cyanazine(4WPP /Pendimethalin(PRE 3/2 98 100 99 100 100 8 7 412
Eyanazjne 2&EE /Pendimethalin(PRE 3.%/2 gg %88 %88 lgg %88 é g %gé
yanazine
0ryza1in+-1uoroch1oridone2PRE; 1.25+0.5 46 95 95 98 100 40 37 1112
8ryza%§n+gagoroch1oridone PRE 1.?+g.5 g% gz gé gg 32 23 22 %%gz
ryzalin(F ;
Oryzalin(2WP /F]uoroch]oridonegPREg 1.25/0.5 g6 ¢ &g /8 Yo 44 42 1148
8ryza}jn %wgg /Fluorochloridone(PRE 1.?/%.5 gg g? g; 18% lgg 22 28 %%gg
ryzalin :
Oryzalin(3WPP /F]uoroch]oridonegPREg 1. 25/0.5 GO 1 & - 88 - 59 100RE 4SRR3R 247
8ryza}jn gwgg /Fluorochloridone(PRE 1.?/%.5 gg gi g? g? 182 22 22 %%gg
ryzalin '
Oryzalin(4WPP /F]uoroch]oridonegPRE |, 25/00 561 @Y 95 89 I 48 45 1254
8ryza%jn 2&55 /Fluorochloridone(PRE 1.?/2.5 gg 2; 2? 198 138 33 3% %%gg
ryzalin :
8y%nazln§+0ryza1in(4WPP) 3+é.5 98 108 108 108 108 ig ig gg%
ntreate
Handweeded check [Pend+Fluo] [1.5+0.5] 100 100 100 100 1000 45 |37 1304
C.V. % 1048 g lta 3 S S0 a8 SRR 372
LSD 5% ' 150 RIS BlISIR SR 9.1 1l 9 326

4Y_77 surfactant at 0.5% v/v was added to alT treatments; handweeded check received
pendimethalin plus fluorochloridone at 1.5 + 0.5 1b/A, 4 weeks before planting,
supplemented by handweeding to maintain a weed-free condition.

Summary. Abundant rainfall in June promoted excellent control of all weeds by cyan-

azine. Oryzalin, however, rovided fair to poor control. Cyanazine reduced sun-

flower stands and grain yields dramatically, presumably because of movement to the

root zone durin une rains. Oryzalin also caused swollen and brittle stems at

grggnd Jevel, making sunflower plants more susceptible to lodging during windy con-
itions.
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Postemergence treatments in_fallow, Carrington 1990. Experiment was established
June 12 in 6 to 10-inch-tall barley stubble. Treatments were applied to 2- to 4-
leaf foxtail (60% green and 40% yellow foxtail), 10-inch-tal] kochia, 1- to 1.5-ft-
long wild buckwheat, and 4- to S-inch-tall Russian thistle using a bicycle whee]
sprayer delivering 8.5 gpa with 8001 nozzles and 40 psi. Environmental conditions
at application were: air temperature 75 to 80 F, 55% relative humidity, sunny skies,
good soil moisture. Estimates of percentage foxtail control were made July 2 and
control of kochia, wild buckwheat, and Russian thistle was evaluated July 12. Plot
size was 11 by 27 ft and the experiment was a randomized complete block design with
four replications.

Weed control

Treatment® Rate Extl KOCZ Wibw Ruth
(1b/A) (%)
Sulfosate+X77 0.25+0.5% 5 0 12 3
Glyphosate+X77 0.25+0.5% 28 43 0 14
Sulfosate+X77 0.375+0.5% 20 41 0 8
Sulfosate+X77 0.5+0.5% 46 1 5 3
Sulfosate+2,4-D-dma+X77 0.188+0.17+0.5% 4 9 4 29
Sulfosate+2,4-D-dma+X77 0.25+0.22+0.5% 6 11 5 118
Sulfosate+2,4-D-dma+X77 0.375+0.33+0,5% 34 57 ) 77
Glyphosate+2,4-D-dma+X77 0.188+0.17+0.5% 19 41 10 26
Glyphosate+2,4-D-dma+X77 0.25+0.22+0.5% 29 91 / 46
Glyphosate+2,4-D-dma+X77 0.375+0.33+0.5% 50 92 8 76
Glyphosate&2,4-DI1 0.188&0.17 28 85 8 69
Glyphosate&2,4-D11 0.2580.22 51 96 2 55
Glyphosate&?2,4-DI1 0.37580.33 59 97 8 96
Glyphosate&Dicamba 0.35%0.16 73 99 65 95
Glyphosate&Dicamba 0.37580.17 6300 79 94
Sulfosate+Dicamba+X77 0.375+0.17+0.5% 43 97 84 9]
Haloxyfop+POC 0.125+0.256G 90 0 < 0
Haloxyfop+POC 0.25+0.25G 89 3 4 0
Ha1x+Pic1oram+F1uroxypyr+POC 0.125+0.125+0.0625+0. 256 90 85 100 87
Ha1x+Pic1oram+F1uroxypyr+POC 0.125+0.125+0.125+0. 256 93 SERES100 95
Ha1x+Pic1oram+F]uroxypyr+POC 0.25+0.125+0.125+0.25G 95 99 100 97
Halx+Pic1+2,4-D-dma+POC 0.125+0.125+0.5+0.25G 93 23 99 95
Halx+Pic1+2,4-D-bee+POC 0.125+0.125+0.5+0.25G 86 SN0 97
C Ve 26 36 24 38
SD 5% 19 29 12 29

Glyphosate&2,4-DI] = Landmaster II; Glyphosate&dicamba = Fallowmaster; 2,4-D-dma =
dimethylamine salt of 2,4-D; 2,4-D-bee = butoxyethyl ester of 2,4-D; POC = petro-
Teum 0i1 adjuvant containing 17% emulsifier.

Summary. Glyphosate and glyphosate mixtures performed poorly on all species, except
that kochia and Russian thistle control was nearly complete with the high rate of
glyphosated2,4-DII or with glyphosate&dicamba treatments. Haloxyfop controlled fox-
tail 90 to 95% and mixtures of picloram plus fluroxypyr controlled kochia, wild
buckwheat, and Russian thistle.
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c4243 for weed control in fallow, Minot 1990. Preemergence (PRE) treatments were
applied April 25, 1990 with few weeds emerged. On May 25, the entire area was
sprayed with 2,4-D at 0.5 1b/A to control a dense stand of the winter annual green-
flower pepperweed that was showing no response to the PRE treatments. Failure of
the 2,4-D necessitated treatment with glyphosate at 0.75 1b ae/A on June 6. Post-
emergence (P0O) treatments were applied July 12 when green foxtail was tillered and 7
to 10 inches tall, redroot pigweed was 3 to 5 inches tall, kochia was 2 to 3 inches
tall, and Russian thistle was 1 to 3 inches tall. Postemergence spray conditions
were: sunny skies, 35% relative humidity, 78 F, no wind, good growing conditions.
A1l treatments were applied with a bicycle wheel plot sprayer delivering 17 gpa with
8002 nozzles for PRE treatments and 8.5 gpa with 8001 nozzles for PO treatments.
Spray pressure was 40 psi. Treatments were applied in 5- to 12-inch-tall standing
durum stubble. Soil type was a Toam with 2.6% organic matter and pH 6.2. Plot size
was 10 by 30 ft and the experiment was a randomized complete block design having
four replications.

5 b Weed control
Treatment Rate Grft Rrpw__ Ruth  KOCZ
(oz/A) (%)

C4243(PRE) 1 40 46 74 94
C4243(PRE) 2 52 58 63 81
C4243+Atrazine(PRE) 1+8 27 60 82 100
C4243+Clomazone (PRE) 1+8 69 25 39 100
Clomazone+Atrazine(PRE) 8+8 84 88 76 100
C4243+Quiza1ofop-P-T+POC(P0) 1+4140.256 98 99 85 70
C4243+Quiza1ofop-P-T+POC(PO) 2+1+0.25G 99 100 96 94
Untreated 0 0 0 0 0
C.V. % 39 27 2 24
LSD 5% 32 25 26 24

dptrazine dry flowable was used; Quizalofop-P-T = Pantera; PECR—NpEIs
bro1eum 0il adjuvant containing 17% emulsifier.
0.25G = 0.25 gal/A.

Summary. C4243 applied preemergence and mixed with atrazine or clomazone controlled
kochia 100% but control of green foxtail, redroot pigweed, and Russian thistle was
jnadequate. Postemergence C4243 at 2 oz/A mixed with Quizalofop-P-T completely con-
trolled green foxtail and redroot pigweed and provided 96 and 94% cOmErol, respecs
tively, of Russian thistle and kochia.
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Postharvest treatments with paraquat and alyphosate, Pillsbury 1990. The experiment
was established August 30 in 10-inch-tall wheat stubble about 12 days after harvest.
Treatments were applied to 10- to 12-inch-tall (headed out) green foxtail using a
bicycle wheel sprayer delivering 8.5 gpa with 8001 nozzles and 40 psi. Environmen-
tal conditions at application were: 85 F air temperature, 35% relative humidity,
sunny skies, good soil moisture. Estimates of percentage green foxtail control were
made on September 13. Plot size was 11 by 27 ft and the experiment was a completely
randomized design with four replications.

Green foxtail

Ireatment? Rate control
(1b/A)
Paraquat+X77 0.375+0.5% 92
Paraquat+X77 0.5+0.5% 92
Paraquat+X77 0.75+0.5% 96
Paraquat+X77 1+0.5% 98
Paraquat+2,4-D-bee+X77 0.375+0.25+0.5% 92
Paraquat+2,4-D-bee+X77 0.5+0.25+0.5% 9]
Paraquat+2,4-D-bee+X77 140.25+0.5% 98
Paraquat+Dicamba+R11 0.375+0.125+0.5% 87
Paraquat+Dicamba+R11 0.5+0.125+0.5% 94
Paraquat+Dicamba+R11 140.125+0.5% 97
Paraquat+Atrazine+X77 0.5+0.25+0.5% 93
Paraquat+Atrazine+X77 140.25+0.5% 99
Glyphosate+X77+AS 0.188+0.5%+1.5 99
Glyphosate+X77+AS 0.28+0.5%+1.5 100
Glyphosate+X77+AS 0.375+40.5%+1.5 100
Glyphosate+X77+AS 0.5+40.5%+1.5 100
Glyphosate&?2,4-D+AS 0.18880.17+1.5 99
Glyphosate&?2,4-D+AS 0.288&0.25+1.5 100
Glyphosate&2,4-D+AS 0.37580.33+1.5 100
Glyphosate&Dicamba+AS 0.188&0.085+1.5 100
Glyphosate&Dicamba+AS 0.2880.13+1.5 100
Glyphosate&Dicamba+AS 0.37580.17+1.5 100
C.V. % 4
SD 5% 5

Paraquat = Cyclone, 2 1b/gal; 2,4-D-bee = butoxyethy]l
ester of 2,4-D; 2,4-D-dma = dimethylamine salt of 2,4-D;
X-77 = surfactant by Valent; R11 = surfactant by Wilbur-
E1lis; dry flowable formulation of atrazine was used; AS
= ammonium sulfate; Glyphosate&2,4-D = Landmaster )ilg
Glyphosate&Dicamba = Fallowmaster. %

Summary. A1l glyphosate treatments provided complete control of green foxtail. Pa-
raquat and 1 1b/A controlled foxtail 97 to 98% but 0.375 and 0.5 1b/A provided about
92 to 93% control. Atrazine, 2,4-D ester, or dicamba did not appear to affect para-
quat efficacy on green foxtail.
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Postharvest treatments with paraquat and glyphosate, Carrington 1990. The experi-
ment was established August 22 in 5-inch-tall millet stubble. Treatments were ap-
plied to 4- to 8-inch-tall (mostly headed out) foxtail (60% green and 40% yellow
foxtail), 2- to 10-inch-tall kochia, 2- to 8-inch-tall Russian thistle, and 2-inch-
tall (4- to 12-inch-diameter) prostrate pigweed using a bicycle wheel sprayer deliv-
ering 8.5 gpa with 8001 nozzles and 40 psi. Environmental conditions at application
were: 84 F air temperature, 25% relative humidity, sunny skies, somewhat dry soil
moisture conditions. Estimates of percentage green foxtail control were made on
September 13. Plot size was 11 by 27 ft and the experiment was a completely ran-
domized design with four replications.

Weed control

Treatment® Rate Fxtl KOCZ Ruth Prpw
(1b/A) (%)
Paraquat+X77 o By 0.37540.5% 98 100 100 98
Paraquat+X77 AU 0.5+0.5% GRS SO 00
Paraquat+X77 ¢ (/125 )15% 0.75+0.5% SRR RS 0O R G0
Paraquat+X77 7 o 140.5% 99 100 100 100
Paraquat+2,4-D-bee+X77 |  0.375+0.25+0.5% R R M0N0 0 SR 00
Paraquat+2,4-D-bee+X77/ 0.5+0.25+0.5% 99 100 100 100
Paraquat+2,4-D-bee+X}#7 140.25+0.5% 100NN 0OR00S 100
Paraquat+DicambaQR1;5 0.375+0.125+0.5% g7 OO0 0RSR 100
Paraquat+Dicamba+RT]l 0.5+0.125+0.5% 99 100 100 99
Paraquat+Dicamba+R11 140.125+0.5% og - don TR - oy
Paraquat+Atrazine+X77 0.5+0.25+0.5% 98 100 100 100
Paraquat+Atrazine+X77 1+0.25+0.5% 99 100 100 100
Glyphosate+X77+AS 0.188+0.5%+1.5 46 28 37 29
Glyphosate+X77+AS 0.28+0.5%+1.5 66 71 1 77
Glyphosate+X77+AS 0.375+0.5%+1.5 86 91 92 99
Glyphosate+X77+AS 0.5+0.5%+1.5 99 100 100 100
Glyphosate&2,4-D+AS 0.18880.17+1.5 51 41 59 69
Glyphosate&2,4-D+AS 0.2880.25+1.5 88 83 90 75
Glyphosate&?2,4-D+AS 0.375&0.33+1.5 95 90 99 97
Glyphosate&Dicamba+AS 0.1888&0.085+1.5 67 67 74 65
Glyphosated&Dicamba+AS 0.288%0.1341.5 75 94 91 83
Glyphosate&Dicamba+AS 0.375%0.17+1.5 93 98 99 97
C.V. % 13 15 11 14
LSD 5% 16 18 14 17

“paraquat = Cyclone, 2 1b/gal; 2,4-D-bee = butoxyethyl ester of
2,4-D; 2,4-D-dma = dimethylamine salt of 2,4-D; X-77 = surfactant by
Valent; R1l1 = surfactant by Wilbur-E1lis; dry flowable formulation
of atrazine was used; AS = ammonium sulfate; Glyphosate&2,4-D =
Landmaster I1; Glyphosate&Dicamba = Fallowmaster.

Summary. Complete or nearly complete foxtail control was achieved with all paraquat
treatments, while glyphosate at 0.5 1b/A plus ammonium sulfate was required to con-
trol foxtail 100%. Generally, foxtail control by glyphosate&2,4-DIT or glypho-
sateddicamba was slightly better than with glyphosate alone. Kochia, Russian
thistle, and prostrate pigweed also were controlled 100% by all paraquat treatments.
Broadleaf control by glyphosate and glyphosate mixtures required 0.5 and 0.375 1b/A
glyphosate, respectively.
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Incorporated clomazone in fallow, Carrington 1990. The experiment was established
October 16, 1989 on a loam soil with pH 6.0 and 2.5% organic matter. Non-incorpor-
ated treatments were applied to standing barley stubble while incorporated treat-
ments were applied after 2 S-inch-deep passes with a field cultivator equipped with
a tine harrow. All treatments were applied with a bicycle wheel sprayer delivering
17 gpa using 8002 nozzles at 40 psi to a 13.3-ft wide by 25-ft long area. Within
1.5 hours after herbicide application, incorporated plots were tilled again at 2
inches deep with the field cultivator/harrow operated at 5 to 7 mph. Air tempera-
ture was 50 F and soil was dry, not cloddy. Visual estimates of percentage weed
control were made on June 6 after which the incorporated plots were tilled at 2 to 3
inches with the field cultivator/harrow (twice, opposite directions) and the non-in-
corporated plots were sprayed with glyphosate at 1 1b ae/A to control emerged vege-
tation. Estimates of percentage foxtail control were made on July 12. The experi-

ment was a randomized block design with four replications, anda split plot arrange-
ment of treatments.

Eval

: Incor- Evaluated 6/6° 7/12°
Treatment Rate porated Fxt]l Wibw Ruth KOCZ CollgE iyt
(1b/A) (% control)
Clomazone 0.75 No 97 89 82 99 100 54
Clomazone+Atrazine 0.5+0.5 No 98 96 99 N0 100 73
Clomazone+Atrazine 0.75+0.5 No 99 97 Iee  dop  Jlee 85
Clomazone+Atrazine 140.5 No 99 98 100 100 100 92
Untreated 0 No 0 0 0 0 0 0
LSD 5% NS NS NS NS NS 14
Clomazone 0.75 Yes 67 79 59 84 77 76
Clomazone+Atrazine 0.5+0.5 Yes 74 75 84 100 73 76
Clomazone+Atrazine 0.75+0.5 Yes 80 76 59 99 77 85
Trifluralin 1 Yes 83 i 76 98 93 86
Untreated 0 Yes 0 0 0 0 0 0
LSD 5% NS NS NS NS NS 14
TILLAGE (INCORPORATION) EFFECT A £ w5 NS T NS

gDry flowable formulation of atrazine was used.
Foxtail was a mixture of yellow foxtail (60%) and green foxtail (40%).

summary. Non-incorporated clomazone treatments performed better than incorporated
treatments at the June 6 evaluation. On July 12, incorporated treatments were as
effective or more effective than incorporated treatments.
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Longevity of soil-applied treatments in fallow. Minot 1990. The experiment was es-
tablished in 5 to 12-inch tall durum stubble (3800 1b/A residue) on a loam soil with
pH 6.7 and 2.4% organic matter. Fall (F) treatments were applied October 17, 1989
when air temperature was 36 F and soil surface was dry. Spring (S) treatments were
applied April 25, 1990 and application was followed immediately by rain. Almost no
annual weeds were emerged on April 25. A1l treatments were applied using a bicycle
wheel sprayer delivering 17 gpa with 8002 nozzles and 40 psi. Visual estimates of
percentage weed control were made June 5 when green foxtail was 2-leaf and densely
populated, kochia was 0.5 to 2-inch tall with 5 to 200 per sq yd, and Russian
thistle was 0.5 to 3-inch tall with 3 to 75 per sq yd. The entire experimental area
was treated with glyphosate at 1 1b ae/A on June 5 to control emerged vegetation.
Green foxtail control (dense population) was estimated again on July 11, followed by
treatment with glyphosate (1 1b/A) over the entire experiment. A dry July and Aug-
ust stimulated little additional weed growth, so weed control was not evaluated af-
ter July 11. Plot size was 20 by 30 ft and the experiment was a randomized complete
block with four replications.

Eval
a Evaluated 6/5 AN
Treatment Rate Gier il KO AR h NG e
(1b/A) (%)
BAS-514(F) 0.75 97 96 98 30
BAS-514(F) 1 99 98 98 44
BAS-514(F) 1§55 99 98 100 48
BAS-514(F) 2 99 98 98 44
BAS-514(S) 0.5 99 96 98 2
BAS-514(S) 0.75 100 93 97 64
BAS-514(S) 1 100 98 99 64
BAS-514(S) 1825 100 99 100 70
BAS-514(S) 1855 100 98 99 63
BAS-514+Atrazine(S) 0.5+0.5 98 100 100 33
BAS-514+Atrazine(S) OB 505 99 100 100 69
BAS-514+Atrazine(S) 1+0.5 100 100 100 65
BAS-514+Atrazine(S) 1.2540.5 100 100 100 85
BAS-514+Atrazine+Clomazone(S) 0.5+0.5+40.5 100 100 100 85
BAS-514+Atrazine+Clomazone(S) 0.7540.5+0.5 100 100 100 87
BAS-514+Atrazine+Clomazone(S) 1+0.540.5 100 100 100 84
BAS-514+Atrazine+Clomazone(S) 1.25+0.5+0.5 100 100 100 89
Clomazone+Atrazine(S) 0.5+40.5 99 100 100 77
C.V. % 1 2 1 20
LSD 5% NS 3 2 24

“Dry flowable formulation of atrazine was used; R-11 surfactant at 0.5% was
added to all spring-applied treatments.

Summary. A1l treatments provided greater than 95% control of green foxtail, kochia,
and Russian thistle when evaluated on June 5. Extremely abundant rainfall in June
probably contributed to poor foxtail control by BAS-514 treatments at the July 11
evaluation. Best control at the latter evaluation date was 85 to 90% and was
achieved with BAS-514-atrazine-clomazone combinations.
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Longevity of soil-applied treatments in fallow, Carrington 1990. The experiment was
established in barley stubble (2280 1b/A residue) on a loam soil with pH 6.9 and
2.4% organic matter. Fall (F) treatments were applied October 16, 1989 when air
temperature was 57 F and soil surface was dry. Spring (S) treatments were applied
April 26, 1990 when air temperature was 47 F with drizzling rain. Almost no annual
weeds were emerged on April 26. A1l treatments were applied using a bicycle wheel
sprayer delivering 17 gpa with 8002 nozzles and 40 psi. Visual estimates of percen-
tage weed control were made June 6 when foxtail (60% green and 40% yellow foxtail)
was 2- to 4-leaf and 10 to 150 per sq yd, kochia was 2 to 4 inches tall with 0.5 to
50 per sq yd, Russian thistle was 2 to 4 inches tall with 0.5 to 25 per sq yd, wild
buckwheat was 4 inches tall with 2 to 30 per sq yd, and common lambsquarters was 2
to 4 inches tall with 0.5 to 10 per sq yd. The entire experimental area was treated
with glyphosate at 1 1b ae/A on June 6 to control emerged vegetation. Foxtail, red-
root pigweed, and kochia control was estimated again on July 12, followed by treat-
ment with glyphosate (1 1b/A) over the entire experiment. A dry July and August
stimulated little additional weed growth, so weed control was not evaluated after
July 12. Plot size was 20 by 30 ft and the experiment was a randomized complete
block with four replications.

Evaluated 6/6 Evaluated 7/12

Treatment? Rate Fxtl KOCZ Wibw Ruth Colag Fxtl Rrpw KOCZ

(1b/A) (% weed control)———  —

BAS-514(F) 0.75 o 98 25 e G 65FNSIORNE Q)
BAS-514(F) 1 100 100 44 99 99 77 54 99
BAS-514(F) 1.5 100 100 47 99 100 /SN 678] 0
BAS-514(F) 2 100 200 &2 e oo 90 89 100
BAS-514(S) b 0.5 g9k .94 30 .99 97 53 39 99
BAS-514(S) 0.75 TOORg 7856 100 98 IR G A] )0)
BAS-514(S) 1 160, 95 300 99 97 90 59 99
BAS-514(S) 1.25 100 97 55 100 99 94 76 99
BAS-514(S) 115 100 100 62 100 100 95 87 99
BAS-514+Atrazine(S) 0.5+0.5 100 100 86 100 99 83 86 100
BAS-514+Atrazine(S) 0.75+0.5 100 100 95 100 100 93 93 100
BAS-514+Atrazine(S) 1+0.5 00NN 00 S SR 01 00 91 = 90 100
BAS-514+Atrazine(S) L.Z2550.5 100 lee - 889 100 e 95 98 100

BAS-514+Atrazine+Clomazone(S) 0.5+0.5+40.5 100 100 98 100 100 97 94 100
BAS-514+Atrazine+Clomazone(S) 0.75+0.540.5 100 100 99 100 100 98 9y e
BAS-514+Atrazine+Clomazone(S) 1+0.5+0.5 100 100 99 100 100 100 99 100
BAS-514+Atrazine+Clomazone(S) 1.25+0.5+0.5 100 100 97 100 100 OG0

Clomazone+Atrazine(S) 0.5+0.5 ORI 00RO ST ONSI(00 90 83 99
C.V. % 0 g 30 1 2 Wi 20 5
SD 5% 1 4 29 NS 2 IR 23 - NS

Dry flowable formulation of atrazine was used; R-11 surfactant at 0.5% was added to
all spring-applied treatments.

summary. A1l treatments gave complete or nearly complete control of foxtail,
kochia, Russian thistle, and common lambsquarters at the June 6 evaluation. Cloma-
zone treatments were the only treatments controlling wild buckwheat nearly 100% at
the June 6 evaluation. At the July 12 evaluation, all treatments controlled kochia
but nearly complete control of foxtail and redroot pigweed was achieved only by BAS-
514-atrazine-clomazone mixtures.
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Longevity of soil-applied treatments in fallow, Leonard 1990. The experiment was
established in wheat stubble (2350 1b/A residue) on a loamy sand soil with pH 7.2
and 1.3% organic matter. Fall (F) treatments were applied October 23, 1989 when air
temperature was 60 F and soil surface was dry. Spring (S) treatments were applied
April 20, 1990 when air temperature was 76 F and soil surface dry. No weeds were
emerged on April 20. All treatments were applied using a bicycle wheel sprayer de-
Tivering 17 gpa with 8002 nozzles and 40 psi. Visual estimates of percentage weed
control were made June 13 when foxtail (80% green and 20% yellow foxtail) was 3- to
4-Teaf and 5 to 200 per sq yd, Russian thistle was 2 to 6 inches tall with 10 to 30
per sq yd, and wild buckwheat was 2 to 8 inches tall with 2 to 10 per sq yd. The
entire experimental area was treated with glyphosate at 1 1b ae/A on June 13 to con-
trol emerged vegetation. Foxtail control (sparse population) was estimated again on
July 13, followed by treatment with glyphosate (1 1b/A) over the entire experiment.
A dry July and August stimulated little additional weed growth, so weed control was
not evaluated after July 13. Plot size was 20 by 30 ft and the experiment was a
randomized complete block with four replications.

Eval
" Evaluated 6/13 S
Treatment Rate et Ruth  Wibw  Fxtl
(1b/A) (% control)

BAS-514(F) 0.75 95 100 32 0
BAS-514(F) 1 95 100 7 4
BAS-514(F) 195 99 100 87 5
BAS-514(S) 0215 98 100 /2 10
BAS-514(S) 0.75 99 100 20 35
BAS-514(S) 1 100 100 21 29
BAS-514(S) o 25 100 100 45 30
BAS-514(S) )5 100 100 44 33
BAS-514+Atrazine(S) 0.75+40.5 100 100 98 35
BAS-514+Atrazine(S) 1+0.5 100 100 98 47
BAS-514+Atrazine(S) 1.25+0.5 100 100 98 41

BAS-514+Atrazine+Clomazone(S) 0.75+0.5+0.5 100 100 100 87
BAS-514+Atrazine+Clomazone(S) 1+0.540.5 100 100 100 90
BAS-514+Atrazine+Clomazone(S) 1.25+0.5+0.5 100 100 100 g8

Clomazone+Atrazine(S) 0.5+0.5 91 99 100 51
Untreated 0 0 0 0 0
C.V. % 8 1 29 52
LSD_5% 4 1 28 29

“Dry flowable formulation of atrazine was used.

Summary. A1l treatments controlled Russian thistle at the June 13 evaluation, al-
though control was incomplete (95%) with clomazone plus atrazine. Poor wild buck-
wheat control was achieved with BAS-514 alone at the June 13 evaluation, but treat-
ments involving atrazine or atrazine plus clomazone provided essentially complete
control. Foxtail control on June 13 was excellent by BAS-514 treatments although
fall treatments were not as effective. Clomazone plus atrazine controlled foxtail
91% at the June 13 evaluation. Foxtail control evaluated in July was fair to poor
for most treatments and only reached 90% for BAS-514-atrazine-clomazone mixtures.
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Longevity of soil-applied treatments in fallow, Fargo 1990. The experiment was es-
tablished in wheat stubble (3190 1b/A residue) on a silty clay soil with pH 7.8 and
3.9% organic matter. Fall (F) treatments were applied October 20, 1989 when air
temperature was 31 F and soil surface was dry. Spring (S) treatments were applied
April 19, 1990 when air temperature was 70 F with a dry soil surface. No weeds were
emerged on April 19. A1l treatments were applied using a bicycle wheel sprayer de-
livering 17 gpa with 8002 nozzles and 40 psi. Visual estimates of percentage weed
control were made June 12 when yellow foxtail was 3- to 4-leaf and 1 to 2 inches
tall, kochia was 2 to 6 inches tall, and common lambsquarters was 2 to 5 inches
tall. The entire experimental area was treated with glyphosate at 1 1b ae/A on June
12 to control emerged vegetation. Yellow foxtail and redroot pigweed control was
estimated again on July 14, followed by treatment with glyphosate (1 1b/A) over the
entire experiment. A dry July and August stimulated little additional weed growth,
so weed control was not evaluated after July 14. Plot size was 20 by 30 ft and the
experiment was a randomized complete block with four replications.

Evaluated 6/12 Eval. 7/14

Treatment® Rate Yeft KOCZ Colg Yeft Rrpw
(1b/A) (% control)
BAS-514(F) 1 100 65 65 39 5
BAS-514(F) 1985 100 79 84 61 23
BAS-514(F) 2 100 83 90 77 29
BAS-514(S) 0.75 99 61 58 38 4
BAS-514(S) 1 100 64 75 85 26
BAS-514(S) 1525 100 79 88 68 16
BAS-514(S) 175 100 75 89 83 14
BAS-514(S) 2 100 86 90 92 50

BAS-514+Atrazine(S)
BAS-514+Atrazine(S)

0.75+0.5 98 94 95 86 88
140.5 98 98 e 78 70

BAS-514+Atrazine(S) 1125085 100 98 100 91 81
BAS-514+Atrazine(S) 2+0.5 100 98 100 79 66
BAS-514+Atrazine+Clomazone(S) 0.75+0.5+0.5 99 100 99 84 80
BAS-514+Atrazine+Clomazone(S) 140.5+0.5 99 100 100 93 83
BAS-514+Atrazine+Clomazone(S) 1.25+0.5+0.5 100 100 100 94 81
BAS-514+Atrazine+Clomazone(S) 1.5+0.5+0.5 100 100 100 93 78
Clomazone+Atrazine(S) 0.5+0.5 96 95 89 84 76
Untreated 0 0 0 0 0 0
GV % 1 11 12 26 27
%SD 5% 2 13 14 27 19

Dry flowable formulation of atrazine was used.

Summary. Clomazone plus atrazine controlled yellow foxtail 96% at the June 12 eval-
uation, but all other treatments provided 98 to 100% control. Foxtail control on
July 14 was lower, with best control from BAS-514 at 2 1b/A or BAS-514-atrazine-
clomazone mixtures. Near-complete kochia and common lambsquarter control on June 12
required BAS-514 plus atrazine or BAS-514-atrazine-clomazone combinations. None of
the treatments provided more than about 80% control of redroot pigweed on July 14.
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Wheat plantback after BAS-514 treatments in fallow, Minot 1990. Experiment was es-
tablished 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 experimental area was treated with glyphosate plus 2,4-D (Landmaster II her-
bicide) to completely control all vegetation. Each evaluation thus represents weeds
that emerged after the previous evaluation. ‘Stoa’ hard red spring wheat was seeded
1 inch deep at 65 1bs/A on May 3, 1990 after one 2-inch-deep pass with a field cul-
tivator. Plots were combine-harvested August 16 and yields adjusted to 12% mois-
ture. Plot size was 20 by 27 ft and the experiment was a randomized complete block
design having four replications.

Treatment® Rate Grain yield
(1b/A) (kg/ha) (Bu/A)
BAS-514(F) 1 4428 63
BAS-514(F) 1555 4756 68
BAS-514(F) 2 4573 65
BAS-514(S) 0.75 4855 70
BAS-514(S) 1 4072 53
BAS-514(S) 1.25 4223 61
BAS-514(S) 15 3698 53
BAS-514+Atrazine(S) 0.7540.5 4728 68
BAS-514+Atrazine(S) 140.5 4480 64
BAS-514+Atrazine(S) 182510135 4539 65
BAS-514+Atrazine+Clomazone(S) 0.75+0.540.5 4775 68
BAS-514+Atrazine+Clomazone(S) 14+0.5+40.5 4236 61
BAS-514+Atrazine+Clomazone(S) 1.25+0.5+0.5 4290 62
Clomazone+Atrazine(S) 0.5+0.5 4799 69
Control 0 4860 70
C.V. % 7 7
|.SD 5% 477 Il

“Atrazine dry flowable formulation was used.

Summary. BAS-514 at rates of 1 1b/A and higher reduced grain yield of wheat planted
12 months after application. Plots were inspected for injury on May 225 1LY, | From
5 to 25% chlorosis (”bleaching”) was observed on plots previously treated with clom-
azone, but this injury did not appear to reduce yields. No injury attributable to
BAS-514 was observed on May 22.
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Wheat plantback after BAS-514 treatments in fallow, Carrington 1990. 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 de-
livering 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 Il herbicide) to control emerged vegetation. The
entire experimental area was tilled 3 to 4 inches deep on April 22, 1990. ‘Grandin’
hard red spring wheat was seeded 1.5 inches deep at 60 1bs seed/A on April 23. Di-
clofop at 0.75 1b/A plus thifensulfuron&tribenuron (Harmony Extra) at 0.33 oz ai/A
was applied May 23 for general weed control when wheat was 2.5-leaf. Grain yield
was machine-harvested at maturity and adjusted to 12% moisture. Plot size was 20 by
30 ft and the experiment was a randomized complete block design having four replica-
tions.

Grain
Treatment® Rate yield
(1b/A) (Bu/A)
BAS-514(F) ) 43.7
BAS-514(F) 1855 43.3
BAS-514(F) 2 41.2
BAS-514(S) Q75 43.2
BAS-514(S) 1 45.1
BAS-514(S) 1925 42.0
BAS-514(S) 1155 40.5
BAS-514+Atrazine(S) 0.75+0.5 45.3
BAS-514+Atrazine(S) 140.5 44.6
BAS-514+Atrazine(S) 1.2540.5 44 .9
BAS-514+Atrazine+Clomazone(S) 0.75+0.5+40.5 44 .4
BAS-514+Atrazine+Clomazone(S) 1+0.5+0.5 44.7
BAS-514+Atrazine+Clomazone(S) 1.25+0.5+0.5 39.4
Clomazone+Atrazine(S) 0.5+0.5 39.4
Control 0 42.9
C.V. % 9.6
LSD 5% NS

Dry flowable formulation of atrazine was used.

Summary. No wheat injured was observed on May 23 when wheat was 2.5-leaf. Grain
yields did not differ between treatments. -
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Wheat plantback after BAS-514 treatments in fallow, Fargo 1990. Experiment was es-
tablished in 1989 on a silty clay soil with pH 7.9 and 4.5% organic matter. Fall
(F) treatments were applied in October 1988 and spring (S) treatments were applied
May 1, 1989. During 1989 the entire experimental area was treated with glyphosate
at 1 1b ae/A whenever the untreated check strips between plots produced 4 to 6-inch
weeds. On April 27, 1990 the experimental area was tilled 2 to 3 inches deep with a
field cultivator and seeded with ‘Wheaton’ hard red spring wheat. The experimental
area was treated with thifensulfuron&tribenuron (Harmony Extra) at 0.25 oz ai/A plus
2,4-D amine at 0.25 1b ae/A for broadleaf weed control. Visual estimates of wheat
chlorosis (”bleaching”) and necrosis were made on May 31. Wheat was machine-har-
vested and yields adjusted to 12% moisture. Plot size was 20 by 26 ft and the ex-
periment was designed as a randomized complete block with four replications.

Treatment? Rate Ch1orosisb Burnb Grain yield
(1b/A) (%) (Bu/A)  (Kg/ha)
BAS-514(F) 1 0 1 66 4380
BAS-514(F) 185 0 0 68 4485
BAS-514(F) 2 0 I 66 4372
BAS-514(S) I 0 1 72 4759
BAS-514(S) 1.25 0 2 60 4008
BAS-514(S) 1.5 0 1 66 4360
BAS-514(S) 2 0 2 68 4498
BAS-514+Atrazine(S) 1+0.5 0 2 64 4243
BAS-514+Atrazine(S) 1.25+0.5 0 2 64 4274
BAS-514+Atrazine(S) 1.540.5 0 2 5 3764
BAS-514+Atrazine+Clomazone(S)  140.5+0.5 1 2 69 4555
BAS-514+Atrazine+Clomazone(S) 1.25+0.5+0.5 3 2 /2 4801
BAS-514+Atrazine+Clomazone(S) 1.5+0.5:0.5 1 2 68 4483
Clomazone+Atrazine(S) 0.5+0.5 4 1 69 4606
Control 0 0 2 66 4376
CRVER7 234 86 9 9
%SD 5% ' 2 NS NS NS

Dry flowable formulation of atrazine was used.
Chlorosis refers to bleaching symptoms typical of clomazone injury; burn
refers to necrotic symptoms typical of triazine injury.

b

Summary. None of the treatments caused grain yield reductions. Low levels of chlo-
rosis attributable to clomazone residues were evident.
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JCIAS676 for weed control in corn, Fargo 1990. Experiment was established on a con-
ventionally tilled silty clay with PH 7.8 and 4.0% organic matter. Interstate 343A
was seeded 1.5 inches deep at 22,000 seeds per acre in 30-inch rows on May 9.
Treatments were applied preemergence on May 10 using a bicycle wheel sprayer deljv-
ering 17 gpa with 8002 nozzles and 40 psi. Air temperature was 56 F, relative hy-
midity was 35%, and the soil surface was dry on May 10. Estimates of percentage
weed control and corn injury were made on June 19. Corn plants in the two center
rows of each plot (54 total ft) were counted on July 16. Plot size was 10 by 27 ft
and the experiment was a completely randomized design with four replications.

. Corn Plants Weed control
Treatment Rate injury per plot KOCZ Colq Rrpw Yeft
(1b/A) (%) (No.) (%)
ICIAS676 1.75 0 SIS0 54 55 94 96
ICIA5676 2 0 53185 72 72 98 96
ICIAS676 2.25 0 5085 JSRN56RRNG g
ICIA5676 255 0 55,5 77 84 91 95
ICIA5676+Cyanazine 1.75+42 0 5550 BORNE HRNET e
ICIA5676+Cyanazine 2+2 0 49.8 86 92 98 93
ICIA5676+Cyanazine 2.25+2 0 52.8 74 92 98 98
ICIA5676+Cyanazine 2.542 0 5l (0 86 85 98 96
Alachlor 3.5 0 46.8 G/ 6 SRNGREENG A
Alachlor+Cyanazine 3.5+2 0 5455 87 84 97 90
Alachlor+Cyanazine+Atrazine 3+41.63+0.38 0 50.8 BEESSIZ NG 2RO
Metolachlor 3 0 55110 S IO 6] a7
Metolachlor+Cyanazine 2.5+2 0 54.0 GO NE5] L S839) = 88
Metolachlor+Cyanazine 3+2 0 590 80 41 51 95
Metolachlor+Cyanazine+Atrazine 2.5+1.63+0.38 0 46.3 JAre s 718520 (g0
Pendimethalin+Cyanazine 2+2 0 43.8 S o)y SRR R
Untreated 0 0 52.8 0 0 0 0
C.V% 0 115555 Z0NESZle R 15
LSD 5% NS NS 1.9 S g is g

“Dry flowable formulations of cyanazine and atrazine were used.

Summary. No corn injury nor effect on corn population was caused by any of the
treatments. Pendimethalin plus cyanazine was the most effective treatment against
kochia and common lambsquarters, although 80 to 85% control was achieved with
ICIAS676 plus cyanazine or with alachlor plus cyanazine. Excellent redroot pigweed
control was provided by treatments involving ICIA5676 or alachlor. Treatments in-
volving ICIA5676 or alachlor provided excellent control of yellow foxtail, as did
metolachlor in combination with cyanazine.
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Effect of 2,4-D on terbufos-CGA-136872 synergism in corn, Farqo 1990. Pioneer 3949
(CGA-136872 susceptible) and Pioneer 3902 (CGA-136872 tolerant) corn was planted in
30-inch rows on May 25 in a conventionally tilled silty clay soil with pH 7.8 and
3.8% organic matter. Seeding depth was 1.5 to 2 inches and seeding rate was 21,000
seeds per acre. Terbufos (Counter 15G) insecticide at 8 oz product per 1000 ft of
row was applied with the planter in a T-band over the row. Four-day-early (4DE)
2,4-D treatments were applied June 18 when corn had 5 leaves and was 6 inches tall,
air temperature was 68 F, and relative humidity was 70%. A1l other treatments were
applied June 22 when corn was 6 to 7 inches tall with 5 leaves, air temperature was
69 F, and relative humidity was 65%. Treatments were applied with a bicycle wheel
sprayer (4DE treatments) or a backpack sprayer delivering 8.5 gpa with 8001 nozzles
and 40 psi. Visual estimates of corn injury were made July 9. Plot size was 10 by
27 ft and the experiment was a completely randomized design with four replications.
A1l four rows of each plot were treated with insecticide (where applicable) but only
three were treated with herbicide, leaving one row as an untreated check.

Insecti- Herbicide treatmenta Corn
Corn hybrid cide Herbicides Rate injury
(oz/A) (%)
Pioneer 3949 No Untreated 0 0
CGA-136872 a7 0
2,4-D(4DE)/CGA-136872 /0.5 0
CGA-136872+2,4-D 0.57+8 0
CGA-136872+Dicamba 0.57+8 0
Pioneer 3949 Yes Untreated 0 0
CGA-136872 0.57 0
2,4-D(4DE)/CGA-136872 8/0.57 0
CGA-136872+2,4-D 0.57+8 0
CGA-136872+Dicamba . 0.57+8 0
Pioneer 3902 Yes Untreated 0 0
CGA-136872 0.57 0
2,4-D(4DE)/CGA-136872 8/0.57 0
CGA-136872+2,4-D 0.57+8 0
CGA-136872+Dicamba 0.57+8 0
@A77 treatments applied with X77 surfactant at 0.5% v/v; 2,4-D

dimethylamine salt was used.

Summary. None of the treatments caused visually detectable corn injury.
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Corn variety vesponse to DPX-V9360 and CGA-136872 with soil-applied insecticides,

Farqo 1990. Experiment was established on a conventionally tilled silty clay with
PH 7.8 and 4% organic matter. Eleven corn hybrids were seeded 1.5 inches deep at
21,000 seeds/acre on May 21 and 22 using a Hiniker planter set on 30-inch rows. The
insecticides carbofuran (Furadan 15G) at 16 oz product/1000 sq ft and terbufos
(Counter 15G) at 8 oz product/1000 sq ft were applied with the planter in a T-band
over the row. The entire area was treated on May 25 with atrazine at 0.38 1b/A plus
cyanazine at 2 1b/A plus dicamba at 0.38 1b/A plus metolachlor at 2 1b/A for general
weed control. DPX-V9360 at 1 oz ai/A and CGA-136872 at 0.57 oz ai/A were applied
June 14 to the two center rows of each four-row plot using an ATV-mounted sprayer
delivering 8 gpa with 80015 nozzles and 40 psi. Surfactant X-77 at 0.25% v/v was
added to both herbicides. At time of treatment, air temperature was 60 F and corn
was 4 to 6-leaf (5 to 8 inches tall) and probably under physiological stress due to
cool, wet conditions following planting. The entire area was treated June 28 with
bentazon plus Dash at 0.75 1b/A + 1 qt/A for Canada thistle control. Hand-weeding
controlled later-emerging Canada thistle and ensured that plots were maintained free
of weeds. Visual estimates of percentage corn injury were made June 28 and August
17. Grain was machine-harvested from the herbicide-treated rows in late October.
Plot size was 10 by 22 ft and the experimental design was a randomized complete
block design with a split split plot arrangement of treatments. The research was
funded, in part, by a grant from Pioneer Hi-Bred International, Inc.

Table 1. Corn injury and grain yield as affected by DPX-V9360 and
CGA-136872 in combination with carbofuran and terbufos. Data were
averaged across corn varieties.

Corn injury

Herbicide Insecticide? 6/28 8/17 Corn grain yield
(%) (Bu/A)  (Kg/ha)
None None 0 0 64 4025
DPX-V9360 None 1 0 63 3944
DPX-V9360 Carbofuran 0 0 75 4694
DPX-V9360 Terbufos ° 0 0 65 4110
CGA-136872 None 15 6 51 3193
CGA-136872 Carbofuran 13 5 61 3854
CGA-136872 Terbufos 33 52 43 2684
LSl 57 3 2 5 293

“Carbofuran = Furadan 15G; terbufos = Counter 15G.

summary. DPX-V9360 did not injure corn or reduce corn yield in the presence or ab-
sence of soil-applied insecticides. CGA-136872 applied without insecticide injured
corn 15% and reduced grain yield 20% when averaged across corn varieties. CGA-
136872 applied to corn previously treated with terbufos injured corn 33% and de-
creased grain yield 33% when averaged across varieties. No such injury and grain
yield reductions were observed when CGA-136872 was applied to carbofuran-treated
corn. The varieties most susceptible to CGA-136872 were Pioneer 3953, Pioneer 3995,
Pioneer 3902, and Cargill 3477, while the most tolerant varieties were Cargill 2927,
Dekalb DK397, Pioneer 3949, and Pioneer 2927.

- See next two pages for additional data -
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Table 2. Corn injury and grain yield as affected by DPX-V9360 and CGA-136872 in
combination with carbofuran and terbufos.

CGA-136872b Corn injury Corn

Herbicide Insecticide Cultivar tolerance. 6/28 8/17 gqrain yield
) (Bu/A) (Kg/ha)

- None None Pioneer 3995 Sensitive 0 0 41 2587
Pioneer 3949 Sensitive 0 0 57 3554
Pioneer 3953 Sensitive 0 0 76 4788
Pioneer 3902 Mod. tol. 0 0 73 4572
Pioneer 3925 Mod. tol. 0 0 69 4314
Pioneer 3779 Tolerant 0 0 64 4018

Pioneer 3963 Tolerant 0 0 68 4252

Pioneer 3921 - 0 0 74 4644
Cargill 2927 - 0 0 55 3460

Cargill 3477 - 0 0 66 4122

Dekalb DK397 Tolerant 0 0 63 3963
DPX-V9360 None Pioneer 3995 Sensitive 0 0 45 2798
Pioneer 3949 Sensitive 0 0 56 3532

Pioneer 3953 Sensitive 0 0 69 4341

Pioneer 3902 Mod. tol. 0 0 71 4454

Pioneer 3925 Mod. tol. 0 0 74 4633

Pioneer 3779 Tolerant 0 0 55 3437

Pioneer 3963 Tolerant 0 0 66 4121
Pioneer 3921 - 0 0 75 4699
Cargill 2927 - 1 0 55 3478

Cargill 3477 - 5 0 65 4063
Dekalb DK397 Tolerant 1 0 61 3824

DPX-V9360 Carbofuran Pioneer 3995 Sensitive 0 0 46 2893
Pioneer 3949 Sensitive 2 0 70 4414

Pioneer 3953 Sensitive 0 0 87 5454
Pioneer 3902 Mod. tol. 0 0 82 5133

Pioneer 3925 Mod. tol. 0 0 78 4911
Pioneer 3779 Tolerant 1 0 80 5045

Pioneer 3963 Tolerant 0 0 74 4651
Pioneer 3921 - 0 0 75 4740
Cargill 2927 - 0 0 65 4056
Cargill 3477 - 1 0 89 5566

Dekalb DK397 Tolerant 0 0 76 4771
DPX-V9360 Terbufos Pioneer 3995 Sensitive 0 0 46 2868
Pioneer 3949 Sensitive 0 0 70 4414
Pioneer 3953 Sensitive 0 0 73 4575
Pioneer 3902 Mod. tol. 0 0 85 5368
Pioneer 3925 Mod. tol. 0 0 67 4187

Pioneer 3779 Tolerant 1 0 62 3911

Pioneer 3963 Tolerant 0 0 68 4301
Pioneer 3921 - 1 0 77 4862
Cargill 2927 - 0 1 47 2933
Cargill 3477 - 0 0 69 4350
Dekalb DK397 Tolerant 0 0 55 3442
LSD 5% 11 6 15 973
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Table 2 (cont.).

CGA-136872, Corn injury Corn

Herbicide [Insecticide  Cultivar  ‘tolerance® /28 8/17  arain wield
—(%)—— (Bu/A) (Ka/ha)

CGA-136872 Pioneer 3995 Sensitive 29 12 32 1984
Pioneer 3949 Sensitive 15 6 56 3505

Pioneer 3953 Sensitive 25 13 46 2862
Pioneer 3902 Mod. tol. 17 5 50 3148

Pioneer 3925 Mod. tol. 10 4 57 3561
Pioneer 3779 Tolerant 8 1 55 3435
Pioneer 3963 Tolerant 13 10 52 3237
Pioneer 3921 - 12 1 61 3810
Cargill 2927 - 12 1 53 3345
Cargill 3477 - 17 9 40 2481
Dekalb DK397 Tolerant 10 2 60 3759
CGA-136872 Carbofuran Pioneer 3995 Sensitive 18 Il 39 2436
Pioneer 3949 Sensitive IRt e ) 61 3810
Pioneer 3953  Sensitive 24 12 51 3176
Pioneer 3902 Mod. tol. 7 1 70 4418
Pioneer 3925 Mod. to]l. 13 4 62 3862
Pioneer 3779 Tolerant 10 0 77 4844
Pioneer 3963 Tolerant 22 18 49 3082
Pioneer 3921 - 14 4 69 4314
Cargill 2927 - 6 1 65 4100
Cargill 3477 - 12 3 64 4013
Dekalb DK397 Tolerant 8 0 69 4343
CGA-136872 Pioneer 3995 Sensitive 39 13 32 2004
Pioneer 3949 Sensitive 27 7 43 2684
Pioneer 3953 Sensitive 46 27 22 1404
Pioneer 3902 Mod. tol. 30 9 46 2908
Pioneer 3925 Mod. tol. 21/ // 51 3222
Pioneer 3779 Tolerant 22 6 4] 2591
Pioneer 3963 Tolerant 47 27 33 2065
Pioneer 3921 - 37 12 46 2920
Cargill 2927 - 15 2 59 3734
Cargill 3477 - 52 17 44 2750
Dekalb DK397 Tolerant 28 9 52 3245
ESDES% 11 6 15 973

tCarbofuran = Furadan 15G; terbufos = Counter 15G.
Information on CGA-136872 tolerance derived from greenhouse and/or field screen-
ing conducted by herbicide manufacturers in conjunction with seed corn companies.



)=

Corn gqrowth stage and thifensul furon-insecticide interaction, Fargo 1990.
Interstate 343A corn was seeded May 7 in 30-inch rows in a conventionally tilled
silty clay soil having 4% organic matter. The entire experimental area was treated
on May 11 with metolachlor at 2 1b/A + cyanazine at 1.5 1b/A + atrazine at 0.375
1b/A and on May 30 with atrazine at 0.25 1b/A + cyanazine at 0.75 1b/A for weed
control. Treatments were applied to 2-leaf (2 to 3 inches tall) corn on May 29 when
air temperature was 69 F and relative humidity was 46%, 4-leaf (4.5 to 5 inches
tall) corn on June 12 when temperature was 77 F and relative humidity 58%, 7-1eaf
(12 to 15 inches tall) corn on June 26 when temperature was 85 F, and relative
humidity was 46%, 10-1eaf (16 to 18 inches tall) corn on July 1 when temperature was
g4 F, and relative humidity was 61%. Treatments were applied with a bicycle wheel
sprayer delivering 8.5 gal/A with 8001 nozzles and 40 psi. Soil moisture was high
during the treatment period, especially for 2-, 4-, and 7-leaf corn. Visual
estimates of percentage crop injury were made 12 days after application: June 10,
June 24, July 8, and July 13 for the 2-leaf, 4-leaf, 7-leaf, and 10-leaf stages,
respectively. Visual estimates of control were again made on August 2. Plots were
machine-harvested on October 16 and grain yields adjusted to 15.5% moisture. Plot
size was 10 by 27 ft and the experiment was a randomized complete block design with
four replications.

Summavy . Thifensulfuron alone injured corn only when applied at the 10-leaf stage.
Thifensul furon-chlorpyrifos tank mixtures caused 15 to 85% corn injury and reduced
grain yield. Injury by thifensulfuron plus chlorpyrifos appeared Jeast when applied
at the 2-leaf stage, although evaluations were complicated by simultaneous injury
from a postemergence cyanazine application. Carbaryl-thifensulfuron mixtures did
not injure corn more than thifensulfuron applied alone.

- See next page for data -
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- See previous page for experiment description and summary -

Corn injury

Jreatment® Rate Early Late Grain yield
(oz/A) (%) (kg/ha) (Bu/A)

Thifensulfuron(2-1eaf) 0.0625 0 0 4060 62
Thifensulfuron(2-leaf) 0.125 0 0 3586 54
Thifensulfuron(2-1eaf) 0.25 0 0 3710 57
Thifensulfuron+Chlorpyrifos(2-leaf) 0.0625+8 16 4 3456 53
Thifensu]furon+Chlorpyrifos(Z-Ieaf) 0.125+8 10 1 3767 58
Thifensu]furon+Chlorpyrifos(z—leaf) 0.25+8 39 6 2864 44
Thifensu]furon+Carbary1(2-1eaf) 0.0625+8 0 0 3500 53
Thifensu]furon+tarbary1(2-1eaf) 0.125+8 0 0 3252 50
Thifensu]furon+Carbary1(2—]eaf) 0.25+8 0 0 3076 47
Chlorpyrifos(2-leaf) 8 . @ 0 3840 59
Carbaryl(2-leaf) 8 0 0 4069 62
Thifensulfuron(4-leaf) 0.0625 0 0 2926 45
Thifensulfuron(4-leaf) 0.125 0 .0 4084 62
Thifensulfuron(4-leaf) 0.25 0 0 3226 49
Thifensu]furon+Ch1orpyrifos(4-1eaf) 0.0625+8 38 6 2963 45
Thifensu]furon+Ch1orpyrifos(4~leaf) 0.125+8 56 6 2951 45
Thifensu1furon+Chlorpyrifos(4-1eaf) 0.25+8 82 18 2874 44
Thifensu1furon+Carbary1(4~1eaf) 0.0625+8 0 0 3003 46
Thifensu]furon+Carbary](4-1eaf) 0.125+8 0 3925 60
Thifensu]furon+Carbary](4-1eaf) 0.25+8 0 0 3812 58
Chlorpyrifos(4-leaf) 8 0 0 3352 51
Carbaryl(4-leaf) 8 0 0 3614 55
Thifensul furon(7-1eaf) 0.0625 0 0 2913 44
Thifensulfuron(7-Teaf) 0.125 0 0 3344 51
Thifensulfuron(7-1eaf) 0.25 0 0 3345 51
Thifensu1furon+Ch]orpyrifos(7-1eaf) 0.0625+8 57 I8 2886 44
Thifensu1furon+Ch1orpyrifos(7-1eaf) 0.125+8 75 27 2556 39
Thifensu]furon+Chlorpyrifos(7—1eaf) 0.25+8 84 53 1814 29
Thifensu]furon+Carbary](7-1eaf) 0.0625+8 0 0 3599 55
Thifensu]furon+Carbary1(7-1eaf) 0.125+8 0 0 3615 55
Thifensu]furon+tarbary1(7-1eaf) 0.25+8 0 0 3267 50
Chlorpyrifos(7-leaf) 8 0 0 3755 57
Carbaryl(7-1eaf) 8 0 0 3928 60
Thifensulfuron(10-1eaf) 0.0625 12 7 2633 40
Thifensulfuron(10-1eaf) 0.125 19 9 2991 46
Thifensulfuron(10-leaf) 0.25 85 9 3] 48
Thifensu1furon+Ch1orpyrifos(lo-leaf) 0.0625+8 62 44 2241 34
Thifensu1furon+Ch]orpyrifos(10-1eaf) 0.125+8 74 71 743 152
Thifensu]furon+Chlorpyrifos(lO-]eaf) 0.25+8 69 73 848 13
Thifensulfuron+tarbary1(10-1eaf) 0.0625+8 6 4 3314 51
Thifensu]furon+Carbary1(lo-leaf) 0.125+8 21 8 3240 49
Thifensu]furon+Carbary1(lO-]eaf) 0.25+8 19 12 3188 49
Chlorpyrifos(10-1eaf) 8 1 0 3150 48
Carbary1(10-1eaf) 8 0 0 3656 56
Untreated 0 0 0 3912 60
C.V. % 26 38 20 20

SD 5% 6 4 875 13

A1 treatments were applied with X-77 surfactant at 0.125% v/v plus 28% urea
ammonium nitrate at 1 gal/acre.
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Wild oat control with tridiphane-triazine tank mixtures, Fargo 1990. The experiment
was established on a conventionally-tilled silty clay with pH 7.8 and 3.6% organic
matter. Interstate 343A corn was seeded at 22,000 seeds per acre and at 1.5 inches
deep on May 4. Treatments were applied June 4 using a bicycle wheel sprayer deliv-
ering 8.5 gpa with 8001 nozzles and 40 psi and with sunny skies, air temperature of
58 F, relative humidity of 45%, 3- to 4-leaf (5 to 6 inches tall) wild oats, and 5-
leaf (3 to 6 inches across) wild mustard. Estimates of percentage corn injury and
weed control were made June 14. Plot size was 10 by 27 ft and the experiment was a
randomized complete block design with four replications.

Corn Weed control

Treatment® Rate injury Wioa Wimu
(1b/A) (%)
Cyanazine 1.5 12 81/ 100
Atrazinet+Cyanazine 0.125+1.375 13 3 100
Atrazine+Cyanazine 0.25+1.25 55 38 100
Atrazine+Cyanazine 0.375+1.125 14 38 100
Atrazine+Cyanazine 0.5+1 13 ' 42 100
Atrazine+Cyanazine 0.75+0.75 13 33 100
Tridiphane+Cyanazine 0.5+1.5 16 75 100
Tridiphane+Atrazine+Cyanazine 0.5+0.125+1.375 13 70 100
Tridiphane+Atrazine+Cyanazine 0.5+0.25+1.25 16 79 100
Tridiphane+Atrazine+Cyanazine 0.5+0.375+1.125 16 80 100
Tridiphane+Atrazine+Cyanazine 0.5+0.5+1 15 83 100
Tridiphane+Atrazine+Cyanazine 0.5+0.75+0.75 16 84 100
Tridiphane+Cyanazine 0.75+1.5 17 i 100
Tridiphane+Atrazine+Cyanazine 0, 750, 1281 o 75 L/ 86 100
Tridiphane+Atrazine+Cyanazine 0.75+0.25+1.25 16 80 100
Tridiphane+Atrazine+Cyanazine 0.75+0.375+1.125 16 83 100
Tridiphane+Atrazine+Cyanazine 0.75+0.5+1 i 81 100
Tridiphane+Atrazine+Cyanazine 0.75+0.75+0.75 115 89 100
Control 0 0 0
C.V. % L) 14 0
LSD 5% 4 12 NS

SA17 treatments applied with vegetable oil adjuvant (containing 15%
emulsifier) at 1 quart per acre.

Summary. Cyanazine or cyanazine-atrazine tank mixtures without tridiphane con-
trolled wild oats 35 to 40%, with no response to increasing levels of atrazine. Ad-
ding tridiphane to atrazine-cyanazine mixtures dramatically increased wild oat con-
trol and 0.75 1b/A tridiphane provided slightly better control than did 0.5 1b/A
tridiphane. With tridiphane at 0.5 1b/A, increasing levels of atrazine in the cyan-
azine-atrazine mixtures provided increased control but this effect was less evident
with tridiphane at 0.75 1b/A. A1l treatments controlled wild mustard 100%. Corn
injury ranged from 12 to 17% and generally paralleled wild oat control.
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Split application of tridiphane and triazines for wild oat control. Fargo 1990. The
experiment was established on a conventionally-tilled silty clay with PH 7.8 and
3.6% organic matter. Interstate 343A corn was seeded at 22,000 seeds per acre and
at 1.5 inches deep on May 4. Four-day-early (4DE) treatments were applied on May
31, two-day-early (2DE) treatments on June 2 with 65 F (rain about 12 hours later),
1-day-early treatments on June 3 with 55 F, and other treatments on June 4 with sun-
ny skies, air temperature of 58 F, relative humidity of 45%, 3- to 4-leaf (5 to 6
inches tall) wild oats, and 5-leaf (3 to 6 inches across) wild mustard. A1l treat-
ments were applied using a bicycle wheel sprayer delivering 8.5 gpa with 8001
nozzles and 40 psi. Estimates of percentage corn injury and weed control were made
June 14. Plot size was 10 by 27 ft and the experiment was a randomized complete
block design with four replications.

Weed

4 Corn control

Treatment Rate injury Wioa Wimu
(1b/R) (%)

Atrazine+Cyanazine 0.5+1 12 SORSI00
Tridiphane+Atrazine+Cyanazine 0.5+0.5+1 16 88 100
Tridiphane(1DE)/Atrazine+Cyanazine 0.5/0.5+1 17 91 100
Tridiphane(1DE)/Tridiphane+Atrazine+Cyanazine 0.25/0.25+0.5+1 19 93 100
Tridiphane(2DE)/Atrazine+Cyanazine 0.5/0.5+1 11 85 100
Tridiphane(2DE)/Tridiphane+Atrazine+Cyanazine 0.25/0.25+0.5+1 15 88 100
Tridiphane(4DE)/Atrazine+Cyanazine 0.5/0.5+1 12 68 100
Tridiphane(4DE)/Tridiphane+Atrazine+Cyanazine 0.25/0.25+0.5+1 17 G300
Untreated 0 0 0 0
C.V. % 22 10 0
IS0 5% 5 IZENNS

“A11 treatments applied with vegetable oil adjuvant (containing 15% emulsifi-
er) at 1 quart per acre.

Summary. Wild oat control increased from 50 to 88% when tridiphane was added to an
atrazine-cyanazine mixture. Applying tridiphane 1 or 2 days earlier than the tria-
zines did not increase control compared to the tridiphane-triazine tank mix. Simi-
larly, a split application with half the tridiphane applied 1 or 2 days early and
half applied as a tank mix with the triazines did not increase control. Wild oat
control was reduced to 68% when tridiphane was applied 4 days early, but the 4-day-
early split application restored control to 93%. Corn injury ranged between 11 and
17% and generally correlated with wild oat control. A1l treatments controlled wild
mustard 100%.
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Soybean qrowth stage and thifensul furon-insecticide interaction, Fargo 1990. McCall
soybeans were seeded May 24 in 30-inch-rows in a conventionally tilled silty clay
soil having 4% organic matter. The entire experimental area was treated on May 25
with metolachlor at 2 1b/A and on June 6 with bentazon at 0.75 1b/A plus Dash at 1
qt/A for weed control. Treatments were applied as follows: unifoliolate (UF) soy-
beans on June 13 when crop was 2 inches tall, air temperature was 70 F and relative
humidity was 65%; first trifoliolate (1TF) soybeans on June 24 when soybeans were 6
inches tall and late in the first trifoliolate, temperature was 68 F and relative
humidity 65%; second trifoliolate (2TF) soybeans on June 28 when soybeans were 8
inches tall and late in the second trifoliolate, temperature was 75 F, and relative
humidity was 52%; third trifoliolate (3TF) soybeans on June 30 when soybeans were
8.5 to 9.5 inches tall and late in the third trifoliolate, temperature was 65 F, and
relative humidity was 70%. Treatments were applied with a bicycle wheel or backpack
sprayer delivering 8.5 gal/A with 8001 nozzles and 40 psi. Soil moisture was high
during the treatment period. Visual estimates of percentage crop injury were made
12 days after application: June 25, July 6, July 10, and July 12 for the UF, 1TF,
2TF, and 3TF stages, respectively. On August 17, plant height was measured and crop
injury was estimated. Plots were machine-harvested on September 24 and grain yields
adjusted to 12% moisture. Plot size was 10 by 27 ft and the experiment was a ran-
domized complete block design with four replications.

Summary. Thifensulfuron alone injured soybeans most when applied at the 2nd and 3rd
trifoliolate leaf stages, although injury was consistently low at the labeled rate
of thifensulfuron (0.0625 oz/A). Injury by thifensulfuron alone did not result in
grain yield reductions. Soybeans were injured severely when chlorpyrifos was tank
mixed with thifensulfuron, with least injury occurring when applications were made
at the 1st trifoliolate leaf stage. Grain yields were reduced by thifensulfuron-
chlorpyrifos combinations except where thifensulfuron was applied at 0.0625 and
0.125 oz/A to lst trifoliolate soybeans. Carbaryl-thifensulfuron tank mixes injured
ond and 3rd trifoliolate soybeans but grain yields did not appear to be affected.

- See next page for data -
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- See previous page for experiment description and summary -

Soybean injury Plant

Ireatment® Rate Early Late height Grain yield
(oz/A) (%) (em) (Bu/A) (Kg/ha)
Thifensul furon(UF) 0.0625 1 0 64.8 23 1557
Thifensul furon(UF) 0.125 4 0 68.8 23 1524
Thifensulfuron(UF) 0.25 9 0 67.4 21 1413
Thifensulfuron+Chlorpyrifos(UF) 0.0625+8 68 29 54.8 16 1087
Thifensulfuron+Chlorpyrifos(UF) 0.125+8 79 55 47.8 13 893
Thifensul furon+Chlorpyrifos(UF) 0.25+8 90 72 42.8 ] 497
Thifensul furon+Carbaryl (UF) 0.0625+8 4 0 69.3 23 1532
Thifensulfuron+Carbaryl (UF) 0.125+8 4 0 6EM5 23 1527
Thifensulfuron+Carbaryl (UF) 0.25+8 9 0 69.3 22 1477
Chlorpyrifos(UF) 8 1 0 69.4 25 1672
Carbaryl (UF) 8 1 0 65145 21 1445
Thifensulfuron(1TF) 0.0625 1 0 - 24 1605
Thifensulfuron(1TF) 0125 1 0 6755 22 1503
Thifensulfuron(1TF) 0.25 2 0 67.9 22 1488
Thifensulfuron+Chlorpyrifos(1TF) 0.0625+8 46 2 67.0 22 ]
Thifensulfuron+Chlorpyrifos(1TF) 0.125+8 58 18 61.9 21 1429
Thifensulfuron+Chlorpyrifos(1TF) 0.25+8 77 42 Sl 16 1103
Thifensulfuron+Carbaryl (1TF) 0.0625+8 0 0 66.3 20 1346
Thifensulfuron+Carbaryl (1TF) 0.125+8 0 0 7 o8 20 11350
Thifensulfuron+Carbaryl (1TF) 0.25+8 5 0 6I5MS 22 1447
Chlorpyrifos(1TF) 8 1 0 64.6 20 1362
Carbaryl(1TF) 8 0 0 69.7 25 1665
Thifensulfuron(2TF) 0.0625 4 0 66.4 22 1470
Thifensul furon(2TF) 0.125 22 2 62.3 22 1469
Thifensulfuron(2TF) 0.25 34 10 611535 23 1552
Thifensulfuron+Chlorpyrifos(2TF) 0.0625+8 75 44 49.7 16 1060
Thifensulfuron+Chlorpyrifos(2TF) 0.125+8 76 45 512 16 1051
Thifensulfuron+Chlorpyrifos(2TF) 0.25+8 = 88 69 39.9 10 683
Thifensul furon+Carbaryl (2TF) 0.0625+8 27 3 63.4 23 1557
Thifensulfuron+Carbaryl(27TF) 0.125+8 36 4 64.3 23 1571
Thifensulfuron+Carbaryl (2TF) 0.25+8 58 23 5515 21 1396
Chlorpyrifos(2TF) 8 19 8 67.9 22 1496
Carbaryl (2TF) 8 2 0 658 22 1453
Thifensul furon(3TF) 0.0625 3 1 67.8 24 1610
Thifensulfuron(3TF) 0.125 3l 3 64.0 23 1576
Thifensulfuron(3TF) 0.25 49 16 61.3 23 1577
Thifensul furon+Chlorpyrifos(3TF) 0.0625+8 66 15 5845 19 1269
Thifensulfuron+Chlorpyrifos(3TF) 0.125+8 83 5% 49.2 15 990
Thifensulfuron+Chlorpyrifos(3TF) 0.25+8 87 68 40.0 9 S2
Thifensulfuron+Carbaryl (3TF) 0.0625+8 11 0 64.1 20 1360
Thifensul furon+Carbaryl (3TF) 0.125+8 30 6 64.2 24 1582
Thifensulfuron+Carbaryl (3TF) 0.25+8 54 23 5756 20 1357
Chlorpyrifos(3TF) 8 0 0 64.4 21 1386
Carbary1 (3TF) 8 0 0 70.6 24 1584
Untreated 0 0 0 68.6 23 1525
C.V. % 28 56 6.9 13 18
%50 5% ul 11 2.4 4 239
A1l treatments were applied with X-77 surfactant at 0.125% v/v plus 28% urea ammon-

ium nitrate at 1 gal/acre.
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Relative timing of thifensulfuron and insecticides in soybeans, Fargo 1990. ’McCall’
soybeans were seeded in 30-inch rows on May 24 in a silty clay soil with 4% organic
matter. Metolachlor at 2 1b/A was applied on June 5, bentazon at 1 1b/A plus Sun-It
adjuvant at 1 qt/A on June 8, and sethoxydim at 0.2 1b/A plus Dash at 1 qt/A on June
29 over the entire experimental area for weed control. Weed escapes were controlled
by hand-weeding. All thifensuluron was applied June 25 when soybeans were in the
Jate 1st trifoliolate stage (5 to 5.5 inches tall) and environmental conditions
were: 70 F, 46% relative humidity (RH), sunny. Chlorpyrifos and carbaryl alone also
were applied on June 25. Insecticides applied 5 days earlier than thifensulfuron
(5DE) were applied with 71 F, 84% RH, and extremely wet soil. Treatments applied 2
days early (2DE), 1 day early (1DE), 1 day later (1DL), 3 days later (3DL), and 5
days later (5DL) were applied with 60 F and 63% RH, 64 F and 70% RH, 70 F and 68%
RH, 65 F and 80% RH, and 70 F and 54% RH, respectively. Visual estimates of percen-
tage soybean injury were taken on July 7. Plant heights and percentage injury were
taken on August 20. The three treated rows of each plot were machine-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 replica-
tions.

Summary. Chlorpyrifos applied 5, 2, or 1 day before or 1 day after thifensulfuron
application dramatically increased soybean injury compared to thifensulfuron applied
alone. Carbaryl applied 1 or 2 days before thifensulfuron also caused soybean in-
jury but only about 15%. None of the treatments reduced soybean height on August 20
or grain yield taken at maturity. Failure of thifensulfuron-chlorpyrifos tank mix-
tures to cause substantial soybean injury was probably due to a lengthy time inter-
val (4.5 to 5 hours) between mixing and application. Chlorpyrifos breaks down ra-
pidly in high pH water such as the Fargo municipal water (pH 8.2) used to mix these
treatments. Soybean injury symptoms included plant stunting, reduced leaf size, and
chlorosis. Little necrosis was observed (even with high % visual injury ratings) in
contrast with the growth stage experiment (pages 26 and 27 of this volume) where
thifensulfuron was applied as a tank mix with chlorpyrifos.

- See next page for data -
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Injury Plant Grain

Ireatment® Rate 7/1 _8/20 height vyield

(oz/A) (%)—  (cm)  (kg/ha)
Thifensul furon 0.0625 0 0 60.6 1299
Thifensulfuron 0.125 2 0 57.6 1221
Thifensul furon 0.25 17 4 56.8 1212
Chlorpyrifos 8 1 0 61.5 1479
Carbaryl 8 0 0 59.6 1317
Thifensul furon+Chlorpyrifos 0.0625+8 7 0 58155 1231
Thifensulfuron+Chlorpyrifos 0.125+8 6 0 62.0 1356
Thifensulfuron+Chlorpyrifos 0.25+8 34 2 54.5 151152
Chlorpyrifos(5DE) / Thifensulfuron 8 / 0.0625 55 6 59.1 1207
Chlorpyrifos(5DE) / Thifensulfuron 8 7053125 66 17 5126 1019
Chlorpyrifos(2DE) / Thifensulfuron 8 / 0.0625 55 8 60.3 1405
Chlorpyrifos(2DE) / Thifensulfuron 8 /R Om25 69 8 995 [/ 1237
Chlorpyrifos(1DE) / Thifensulfuron 8 / 0.0625 58 7 56, 1/ 1219
Chlorpyrifos(1DE) / Thifensulfuron 8 /0,125 75 1|7/ 55.8 1226
Thifensulfuron / Chlorpyrifos(10L) 0.0625 / 8 50 1 60.4 1356
Thifensulfuron / Chlorpyrifos(10L) 0.125 / 8 55 3 55.4 1206
Thifensulfuron / Chlorpyrifos(30DL) 0.0625 / 8 10 0 60.0 1154
Thifensulfuron / Chlorpyrifos(3DL) 0.125 / 8 11 0 60.4 1357
Thifensulfuron / Chlorpyrifos(5DL)  0.0625 / 8 4 0 61.4 1327
Thifensulfuron / Chlorpyrifos(5DL) 0.125 /8 13 3 Syes 1288
Thifensulfuron+Carbaryl 0.0625+8 5 0 61.5 1325
Thifensul furon+Carbaryl 0.125+8 5 0 62.3 1318
Thifensulfuron+Carbaryl 0.25+8 12 3 54.1 1117
Carbaryl(5DE) / Thifensulfuron 8 / 0.0625 3 1 62.8 1349
Carbary1(5DE) / Thifensulfuron 8 / 0.125 5 2 57.9 1366
Carbaryl(2DE) / Thifensulfuron 8 / 0.0625 3 1 59.4 1209
Carbaryl(2DE) / Thifensulfuron 8 / 0.125 157 4 SE o8 1164
Carbaryl(1DE) / Thifensulfuron 8 / 0.0625 4 1 63.4 1409
Carbaryl(IDE) / Thifensulfuron 8 / 0.125 13 2 627 1393
Thifensulfuron / Carbaryl(1DL) 0.0625 / 8 1 0 64.6 1536
Thifensulfuron / Carbaryl(1DL) OR17258/8 4 2 60.5 1322
Thifensulfuron / Carbaryl(3DL) 0.0625 / 8 2 2 59158 1338
Thifensulfuron / Carbaryl(3DL) OBi258/ 8 10 2 63.8 1447
Thifensulfuron / Carbaryl(5DL) 0.0625 / 8 4 1 62.3 1340
Thifensulfuron / Carbaryl(5DL) OR1250/88 0 0 61.4 1237
Untreated 0 0 0 55.9 1309
C.V. % 30 146 ool 16
%SD 5% 8 5 NS 291

A1l thifensulfuron was applied with 0.125% surfactant plus 1 gal/A 28% urea
ammonium nitrate.
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Bivert and 2.4-D antagonism against glyphosate and sethoxydim, Fargo 1990. ND810104
oats, McCall soybeans, and Siberian foxtail millet were seeded May 30 in a tilled
silty clay soil using a 6-ft-wide drill. Treatments were applied July 5 using a bi-
cycle wheel sprayer delivering 8.5 gpa with 8001 nozzles and 40 psi. Plant stages
at application were: 5.5- to 6-leaf oats (10 to 16 inches tall), 2.5- to 3-trifoli-
olate soybeans (6 to 8 inches tall), and 4.5- to 5.5-leaf millet (8 to 12 inches
tall). Environmental conditions at application were: air temperature 71 F, relative
humidity 40%, partly cloudy sky, good soil moisture. Plot size was 10 by 18 ft and
treatments were applied across 6-ft-wide strips of the three bioassay species. The
experiment was a completely randomized block design with four replications.

4 b Foxtail
Treatment Rate™’ ODats Soybean millet
(1b/A) (% control)
Glyphosate+R11 0.19+0.5% 85 87 99
Glyphosate+R11 0.38+0.5% 97 95 100
Glyphosate+2,4-D-dma+R11 0.19+40.5+0.5% 76 a8 98
Glyphosate+2,4-D-dma+R11 0.38+0.5+0.5% 92 97 100
(Glyt+Bivert)+2,4-D-dma+R11 (0.19+0.016G)+0.5+0.5% 70 90 98
(Glyt+Bivert)+2,4-D-dma+R11 (0.38+0.031G)+0.5+0.5% 98 93 100
(2,4-D-dmat+Bivert)+Glyt+R11 (0.5+0.031G)+0.19+0.5% 74 91 98
(2,4-D-dma+Bivert)+Glyt+R11 (0.5+0.031G)+0.38+0.5% 99 93 100
(Glyt+Bivert)+2,4-D-bee+R11 (0.19+0.016G)+0.5+0.5% il 93 96
(Glyt+Bivert)+2,4-D-bee+R11 (0.38+0.0316G)+0.5+0.5% 95 99 100
(Glyt+2,4-D-dma+Bivert)+R11 (0.19+0.5+0.047G)+0.5% 73 91 97
Sethoxydim+Sun-1It 0.140.25G 41 0 56
Seth+2,4-D-bee+Sun-It 0.140.5+0.25G 44 18 69
(Seth+Bivert)+2,4-D-bee+Sun-It (0.14+0.016G)+0.5+0.25G 36 7B 66
(2,4-D-bee+Bivert)+Seth+Sun-It (0.5+0.031G)+0.1+0.25G 37 76 70
Seth+2,4-D-dma+Sun-1t 0.140.5+0.25G A 38 77 65
(Seth+Bivert)+2,4-D-dma+Sun-1t (0.140.016G)+0.5+0.25G 45 76 59
(2,4-D-dma+Bivert)+Seth+Sun-It (0.5+40.031G)+0.1+0.25G 2i 74 66
(Seth+2,4-D-dma+Bivert)+Sun-1It (0.1+0.5+0.048G)+0.25G 43 0 69
C.VEE% 18 4 7
L SD 5% 13 4 9

9Chemicals in parentheses were mixed first and then mixed with water before
adding other ingredients to the tank; Glyt = glyphosate; Seth = sethoxydim;
2,4-D-dma = dimethylamine salt of 2,4-D; 2,4-D-bee = butoxyethyl ester of
,4-D.

PRt gallons per acre.

Summary. 2,4-D amine appeared to slightly antagonize oat control by glyphosate.
Mixing either 2,4-D or glyphosate with Bivert before adding other components to the
spray mixture seemed to overcome this antagonism, but only at the 0.38 1b/A rate of
glyphosate. Glyphosate plus 2,4-D on foxtail millet and sethoxydim plus 2,4-D on
oats and foxtail millet failed to show antagonism compared to glyphosate or sethoxy-
dim applied alone. Therefore, a beneficial effect of Bivert in overcoming antagon-
jsm was not evident.



Cayuse and ammonjum sulfate for gqlyphosate, Fargo 1990. ND810104 oats, McCall soy-
beans, and Siberian foxtail millet were seeded May 30 in a conventionally-tilled
silty clay soil using a 6-ft-wide drill. Treatments were applied July 5 using a bi-
cycle wheel sprayer delivering 8.5 gpa with 8001 nozzles and 40 psi. Plant stages
at application were: 5.5- to 6-leaf oats (10 to 16 inches tall), 2.5- to 3-trifoljo-
late soybeans (6 to 8 inches tall), and 4.5- to 5.5-leaf millet (8 to 12 inches
tall). Environmental conditions at application were: air temperature 71 F, relative
humidity 40%, partly cloudy sky, good soil moisture. Plot size was 10 by 18 ft and
treatments were applied across 6-ft-wide strips of the three bioassay species. The
experiment was a completely randomized block design with four replications.

D EvRInT il Eval. July 30

Treatment® Rate Oats Sobe Ftmi Qats Sobe Ftmi
(1b/A) ——— (% conirel))
Glyphosate 0.28 96 86 TOORSSI0RSS 7NN
Glyphosate 0.14 86 71 99 GERERTORTI00
Glyphosate+R11 0.28+0.5% ‘ 99 94 TOOR] 0 0RNI SR 00
Glyphosate+R11 0.14+0.5% 2, 85 74 99 g8 75109
Glyphosate+R11 0.094+0.5% 7., 75 67 97 G361/ 99
Glyphosate+AS 0.28+0.72 99 82 100N (CORNE 5NN 00
Glyphosate+AS 0.14+0.72 92 70 LOONSH TR 28] 00
Glyphosate+Cayuse 0.28+0.75% 99 89 L0 GORSSG IR 00
Glyphosate+Cayuse 0.14+0.75% 90 74 99 99 73 100
Glyphosate+R11+AS 0.28+0.5%+0.72 99 96 LGORSSI00NNG 6R] (0
Glyphosate+R11+AS 0.14+0.5%+0.72 92 75 99 ORS00
Glyphosate+R11+AS 0.094+0.5%+0.72 85 /e 98 BN RN 00

Glyphosate+R11+Cayuse 0.28+0.5%+0.75% 97 95 o o G5 R
Glyphosate+R11+Cayuse 0.14+0.5%+0.75% 92 77 90 O/ O] 00
Glyphosate+Rl11+Cayuse 0.094+0.5%+0.75% 77 61 98 QSRR GBI (00

C.V. % 4 4 1 1 5 0

%SD 5% 5 5 1 2 6 0
R11 = surfactant by Wilbur-Ellis; AS = ammonium sulfate; Cayuse = adjuvant
by Wilbur-E11is designed as a substitute for ammonium sulfate.

Summary. Adding additional surfactant (R11) or ammonium sulfate slightly improved
glyphosate efficacy. Glyphosate plus RI1 plus ammonium sulfate generally provided
maximum control and was slightly better than glyphosate plus Rl plus Cayuse at the
0.094 1b/A rate of glyphosate.



Picloram plus 2,4-D applied annually for 9 vears to control leafy spurge.

Lym, Rodney G., and Calvin G. Messersmith. Picloram is an effective herbicide
for leafy spurge control, especially, when applied at rates from 1 to 2 1b/A.
However, the high cost of picloram at 1 to 2 1b/A makes it uneconomical to treat
large acreages in pasture and rangeland weed control programs. Research by
North Dakota State University has suggested that picloram at 0.25 to 0.5 1b/A
applied annually will give satisfactory leafy spurge control after 3 to 5 yr.
The purposes of this experiment were to establish the number of annual
applications of picloram needed to provide 90 to 100% control of leafy spurge
and to investigate possible synergism between picloram and 2,4-D.

The experiment was established at three locations in North Dakota and
began on 25 August 1981 at Dickinson, 1 September 1982 at Sheldon, and on 11
June 1982 at Valley City. Dickinson had a loamy fine sand soil with pH 6.6 and
3.6% organic matter, Sheldon had a fine sandy loam with pH 7.7 and 2.1% organic
matter, and Valley City had a Toam 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. Al1
treatments were applied annually except 2,4-D alone which was applied biannually
(both spring and fall). Picloram and picloram plus 2,4-D were applied in late
August 1981 and in June of 1982 through 1986. The Sheldon and Dickinson
lTocations were discontinued following the fall evaluations in 1985 and spring
evaluations in 1989, respectively. The Valley City site has received eight
picloram and picloram plus 2,4-D treatments and 14 2,4-D treatments. The plots
were 10 by 30 ft and each treatment was replicated four times in a randomized
complete block design. Evaluations were based on percent stand reduction as
compared to the control.

Leafy spurge control averaged 79% across all treatments 48 months after
the first treatment and declined slightly to 71% following the 1988 drought [60
and 72 months after treatment (MAT)] before increasing to 87% in 1990 (84 MAT)
(Table). Leafy spurge control 84 MAT increased by an average of 26, 14, and 13%
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, as compared to picloram alone. The greatest enhancement of leafy
spurge control with 2,4-D plus picloram was with 2,4-D at 1.5 1b/A and picloram
at 0.375 1b/A or less.

Picloram at 0.5 1b/A alone and all picloram at 0.38 or 0.5 1b/A plus
2,4-D treatments provided or nearly provided the target of 90% leafy spurge
control following four annual applications (Table). Control did not increase or
increased only slightly with subsequent retreatments in these small plot
experiments which have a constant pressure for reinfestation from plants in the
plot borders. 1In a field situation the remaining areas of infestation could be
treated with high rates of picloram to prevent reinfestation. Probably some
type of chemical 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 nine annual picloram or picloram
plus 2,4-D treatments and biannual 2,4-D treatments in North
Dakota (Lym and Messersmith).

1990

Valley : . 4

City Mogthg after first treatment
Herbicide Rate June _Aug 12 24 36 48 60 72

= Nb/AS % control
Picloram 0.25 64 68 39 48 48 58 49 38
Picloram 0.38 96 83 65 62 52 77 69 67
Picloram 0.5 92 84 65 700081 286\ n 177 ¢ T
2,4-D bian 1 77 83 22 30N ENS S5 (NSN3 O REN55
2,4-D bian 1.5 62 89 22 24 26 45 49 49
2,4-D bian 2 75 87 19 30 26 54 54 62
Picloram + 2,4-D 0.25 + 1 92 93 52 66 63 85 73 76
Picloram + 2,4-D 0.25 + 1.5 88 95 58 66 70 85 77 1162
Picloram + 2,4-D 0.25 + 2 91 95 57 62066 B3] 6i T ]
Picloram + 2,4-D 0.38 + 1 96 97 69 72 70 90 84 76
Picloram + 2,4-D 0.38 + 1.5 88 96 68 74 76 93 84 79
Picloram + 2,4-D 0.38 + 2 96 97 68 59 76 91 86 82
Picloram + 2,4-D 0.5 + 1 96 96 71 75 84 94 87 82
Picloram + 2,4-D 0.5 + 1.5 99 99 64 73 0180 1197 91 =88
Picloram + 2,4-D 0.5 + 2 99 97 76 7550481 95 N9l FE8
LSD (0.05) 19 5 18 14 19 14 14 15

3Mean values through 48 and 72 months after treatment include data from
the Sheldon and Dickinson locations which were discontinued after 1985

and 1989, respectively.



Picloram applied with various spray additives and 2,4-D for leafy spurge
control. Lym, Rodney G., and Frank A. Manthey. Previous research at North

Dakota State University has shown that less than 30% of the picloram applied to
leafy spurge is absorbed and approximately 5% reaches the roots. Picloram
still remains the most effective herbicide for leafy spurge control and when
applied with 2,4-D provides better control than picloram applied alone. The
increase in control is due to decreased picloram metabolism not increased
absorption or translocation. Thus, a likely approach for increased picloram
efficiency for leafy spurge control is by 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 picloram and
picloram plus 2,4-D for increased leafy spurge control compared to the
herbicides applied alone.

The first experiment was established on June 5 and 13, 1989 at Chaffee and
Dickinson, ND, respectively. The second experiment was established only at
Chaffee on the same date. There was a dense stand of leafy spurge in the full
flower to early seed-set growth stages at both locations. The weather was
overcast with 70 F and 56% relative humidity at Chaffee and clear, 61 F and 65%
relative humidity at Dickinson. The herbicides were applied using a tractor-
mounted sprayer delivering 8.5 gpa at 35 psi. The plots were 10 by 30 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 untreated check.

The additives evaluated included: the fertilizer solutions ammonium
sulfate, urea, and a commercial formulation of fertilizer plus surfactant
equivalent to 15-3-3-2 (N-P-K-S) by weight plus 17% nonionic surfactant
(Inhance); a sulfuric acid buffer (SCI-40); a soybean oil formulated with
Atplus 300F emulsifier 90:10 (v/v); the commercial surfactants, X-77, LI-700,
Silwett L-77, and Triton CS7; and the industrial surfactants, Emulphor ON877
(polyoxyethylated fatty alcohol), Gafac RA-600 and Gafac RS-710 (both are free
acids of a complex organic phosphate ester), Igepal C0530 (ethoxylated
nonylphenol), Mapeg 200 MOT (PEG 200 monotallate), Mapeg 400 MOT (PEG 400
monotallate), Mapeg 400 DO (PEG 400 dioleate) and Mapeg 400 MO (PEG 400
monooleate).

Leafy spurge control increased or tended to increase when picloram at 0.25
but not 0.5 1b/A was applied with an additive compared to picloram alone at
both locations (Table 1). Leafy spurge control with picloram at 0.25 1b/A
alone was 37% averaged over both locations 3 months after treatment (MAT)
compared to 60% when applied with a spray additive. A1l spray additives except
Silwett L-77 decreased or tended to decrease leafy spurge control when applied
with picloram at 0.5 1b/A compared to the herbicide applied alone. No
treatment provided satisfactory leafy spurge control 12 MAT.

In the second experiment, leafy spurge control tended to increase when
picloram at 0.25 1b/A was applied with Mapeg 400 MOT, Gafac RA-600 and LI-700
3 MAT (Table 2). Control averaged over all picloram plus additive treatments
was 57% compared to 41% when the herbicide was applied alone. Control was
similar regardless of treatment 12 MAT. In general leafy spurge control tended
to decrease when picloram plus 2,4-D was applied with an additive compared to
the herbicides alone except when picloram plus 2,4-D at 0.25 plus 1 1b/A was
applied with Triton CS7 which averaged 71% 3 MAT compared to 52% when the
herbicides were applied alone. Picloram plus 2,4-D plus Mapeg 400 MO averaged
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68% leafy spurge control and was the only treatment that provided increased
control compared to the herbicides applied alone (41%) 12 MAT.

The third experiment evaluated selected additives applied with picloram or
picloram plus 2,4-D for leafy spurge control in the fall. The experiment was
established near Hunter, ND on September 13, 1989 in a dense leafy spurge stand
when the plants were in the fall regrowth stage. Plot design and size and
application procedure were similar to previous experiments. The weather was
clear, 70 F with 33% relative humidity. Leafy spurge control was similar
regardless of treatment when additives were applied with picloram or picloram
plus 2,4-D in the fall (Table 3). Control averaged 86 and 25% 9 and 12 MAT,
respectively.

In general, leafy spurge control was occasionally increased when a spray
additive was applied with picloram at 0.25, but not at 0.5 1b/A compared to the
herbicide alone. A1l additives, except Triton CS7 and Mapeg 400 MO decreased
leafy spurge control when applied with picloram plus 2,4-D in the spring.
Control with picloram or picloram plus 2,4-D applied in the fall was not
influenced by any additive evaluated. The additives that did increase short-
term leafy spurge control with picloram or picloram plus 2,4-D represent
several groups of chemicals. Thus, it is not yet possible to narrow the focus
for the "ideal” spray additive with these herbicides. (Published with approval
of the Agric. Exp. Stn. North Dakota State Univ., Fargo).

Table 1. Picloram applied with various additives for leafy spurge control in
June 1989 at two locations in North Dakota (Lym and Manthey).

Location/evaluation date

Chaffee Dickinson Meana
Treatment Rate Sept 89 June 90 Sept 89 June 90 3 MAT

— 1b/A % control
Picloram + Mapeg 200 MOT 0.25+1 qt 57 30 74 3 66
Picloram + Gafac RA-600 0.25+0.5% 64 37 65 3 65
Picloram + Emulphur ONb877 0.25+0.5% 53 43 47 0 50
Picloram + X-77 + AMSU® 0.25+40.25%+2.5 52 33 58 3 55
Picloram + Silwett L-77 0.25+40.5% 55 31 75 8 65
Picloram + Mapeg 200 MOT 0.5+0.5% 49 19 72 0 61
Picloram + Gafac RA-600 0.5+0.5% 49 4] 65 3 57
Picloram + Emulphur ONb877 0.5+0.5% 50 25 56 0 53
Picloram + X-77 + AMSU 0.5+0.25%+2.5 53 36 65 4 59
Picloram + Silwett L-77 0.5+0.5% 58 41 89 14 74
Picloram 0.25 44 32 29 3 37
Picloram 0.5 67 54 74 18 71

(o]
bt
()

: LSD (0.05) 16 NS 16

bMonths after treatment
Ammonium sulfate 2.5 1b N/A.




Table 2. Picloram and picloram plus 2,4-D applied with various additives for
leafy spurge control in June 1989 near Chaffee, North Dakota (Lym and

Manthey) .
Herbicide/rate (1b/A)/evaluation date
Picloram 0.25 Picloram + 2.4-D 0.25+1
Additive Rate/A Sept 89 June 90 Sept 89 June 90
% control

Mapeg 200 MOT 1qt 46 41 36 53
Mapeg 400 MOT 1qt 55 51 37 60
Mapeg 400 DO 1 qt 51 53 40 50
Mapeg 400 MO 0.5% 47 52 40 68
Soybean oil+Atplus 300 F 1 qt + 1% 47 48 42 50
SCI-40 1% 28 32 23 40
Gafac RS-710 0.5% 37 48 27 41
Gafac RA-600 0.5% 57 95 15 33
Emulphor ON 877 0.5% 47 63 33 49
Igepal C0-530 0.5% 37 49 43 55
X-77 + urea 0.25% + 2.5 1b 45 42 28 33
LI-700 1 qt 60 81 56 61
Triton CS7 0.5% 43 65 71 55
Silwett L-77 0.25% 39 4] 63 53
Inhance 1 qt 47 59 51 44
None 55 41 34 52 41
Picloram (alone) 0.5 1b 57 59 40 71

LSD (0.05) 23 NS 29 25

Table 3. Picloram and picloram plus 2,4-D applied with various additives in
September 1989 near Hunter, North Dakota (Lym and Manthey).

Herbicide/rate (1b/A)/evaluation date

Picloram 0.5 Picloram + 2.4-D 0.5+1
Additive Rate/A June 90 Aug 90 June 90 Aug 90
% control

Mapeg 400 MOT 1qt 92 10 e 2
Mapeg 400 DO 1qt - - 99 4]
Gafac RA-600 0.5% 92 13 o A
Emulphor ON 877 0.5% 96 19
Igepal C0-530 0.5% ” s 96 29
LI-700 1qt 97 32 97 24
Triton CS7 0.5% o . 97 22
Silwett L-77 0.25% 92 15 98 38
Inhance 1qt 94 22 96 26
None o 96 25 97 34

LSD (0.05) NS NS NS NS




Leafy spurge control with combinations of auxin herbicides applied for
3 years. 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 leafy spurge control.
The purpose of these experiments was to evaluate annual applications of
piclor?m applied with dicamba and various 2,4-D formulations for leafy spurge
control.

The 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 gﬁa at 35 psi. Retreatments were applied
annually in the sprin? or fall through 1988. A1l plots were 10 by 30 ft in a
randomized com?lete block design with four replicates. Evaluations were
based on visible percent stand reduction as compared to the control.

Leafy spurge control was similar regardless of the 2,4-D formulation
applied with picloram plus dicamba in the spring (Table). Control averaged
across all treatments and both locations was 70% in the fall of 1988 (data not
shown) but declined to 53% 1 ¥r after the third aﬁp1ication [36 months after
the first treatment (MAT)%. his is similar to the commonly used treatment
?icloram plus 2,4-D at 0.25 plus 1 1b/A which averaged 60% or more based on

ong-term observations, 12 months after the last retreatment was applied in a
3 yr annual application program.

Fall application of picloram applied with dicamba and 2,4-D provided much
better 1on8-term control than the same treatments applied in the spring
iTab]e). ontrol averaged across all treatments and location was 66 and 43%

2 and 24 months after the third treatment. Leafy spurge control with
gic1oram at 0.5 1b/A averaged 59% 1 yr foilowing the third fall application,

ut improved to 81% when picloram at 0.5 1b/A was applied with dicamba at 2
1b/A. The 80% or better leafy spurge control is similar to a 3 yr annual
aﬁplication of dicamba at 2 1 éA alone or picloram B1us 2,4-D at 0.5 plus 1
1b/A based on previous research conducted at North akota State University.
Leafy spurge control with picloram plus dicamba was not improved by adding
2,4-D regardless of the 2,4-D formulation.

In general, leafy spurge control was similar with all 2,4-D formulations
in combination with picloram and dicamba. Picloram ape]ied with dicamba
provided better leafy spurge control than picloram app ied alone as a fall
treatment but is more expensive than the commonly used treatment, picloram
g1us 2,4-D. éPub]ished with approval of the Agric. Exp. Stn., North Dakota

tate Univ., Fargo, 58105)



Table. Leafy spurge control with picloram plus dicamba and various
formulations of 2,4-D applied annually from 1986 to 1988 averaged
over three locations (Lym and Messersmith).

Application date Control/months after first treatment?
and treatment Rate 12 24 36 45 48
— 1b/A %

rin
2,4-D mixed amine® +

dicamba + picloram 2+1+0.25 5 17 53
2,4-D mixed amine” +

dicamba + picloram 2 +0.5+0.25 18 22 56
2,4-D mixed amine~ +

dicamba + picloram 1+0.12 + 0.5 6 13 46
2,4-D alkanolamine+

dicamba + picloram 2 +1+0.25 7 22 62
Dicamba + picloram 1+0.25 8 26 49

LSD (0.05) NS NS NS
Eall
2,4-D mixed amineb +

dicamba + picloram 2+1+0.25 24 26 45 43 29
2,4-D alkanolamine+

dicamba + picloram 2+1+0.25 37 42 53 54 31
2,4-D mixed amine~ +

dicamba +Cpic10ram 4 + 2 + 0.5 51 56 86 79 57
2,4-D ester™ + 2,4-DP

+ dicamba

+ pic]ora@ 2+2+0.5+0.25 18 22 46 43 35
2,4-D ester + 2,4-DP

+ dicamba

+ picloram 2+2+0.5+0.5 44 50 79 75 60
2,4-D alkanolamine +

dicamba + picloram 4 +2+0.5 33 50 79 72 54
Dicamba + picloram 2 +0.5 40 49 81 77 52
Picloram 0.5 27 32 59 53 29

LSD (0.05) NS 11 14 15 17

gFina1 treatment applied 24 months after the first treatment.
cMixed amine salts of 2,4-D (2:1 v/v dimethylamine:diethanolamine)-EH 736.
2,4-D isooctyl ester:2,4-DP butoxyethanol ester:dicamba (4:4:1 v/v/v)-EH 680.



Fluroxypyr formulations for leafy spurge control. Lym, Rodney G., and
Calvin G. Messersmith. Fluroxypyr is a pyridine carboxylic acid herbicide
similar to picloram but with less soil residual. Previous research conducted
at North Dakota State University has shown fluroxypyr provides short-term leafy
spurge control. The methyl heptyl ester evaluated in that study may have
caused a rapid kill of the leafy spurge topgrowth resulting in poor herbicide
translocation to the roots. The purpose of this study was to evaluate the
triiﬁogropyl and diisopropyl amine formulations of fluroxypyr for leafy spurge
control.

The experiment was established on June 13 near Dickinson and June 15, 1989
near Hunter, ND. Leafy spurge was dense at both locations and in the late-
flower to seed set growth stages at treatment. The herbicides were applied
using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The plots were
10 by 30 ft in a randomized complete block design at both locations. The sky
was clear at Dickinson with 62 F air temperature and 50% relative humidity
while it was partly cloudy at Hunter, 80 F and 28% relative humidity.
Evaluations were based on visible percent stand reduction as compared to the
control.

Location/evaluation date

Hunter Dickinson
Treatment Rate 29 Aug B9 29 May 90 20 Sept 89 16 June S0
see bR % control ——

Fluroxypyr triisopropyl amine 0.25 9 0 13 3
Fluroxypyr triisopropy! amine 0.5 15 4 32 4
Fluroxypyr triisopropyl amine 1 20 3 52 0
Fluroxypyr diisopropyl amine 0.25 6 0 9 1
F luroxypyr diisopropyl amine 0.5 19 0 21 1
Fluroxypyr diisopropyl amine ] 17 0 61 0
Fluroxypyr methyl heptyl ester 0.5 53 3 70 7
Fluroxypyr methyl heptyl ester 1 59 8 64 3
Fluroxypyr triisopropyl amine

+ picloram 0.25 + 0.25 57 18 73 8
Fluroxypyr triisopropyl amine

+ picloram 0.5 + 0.25 53 3 69 21
Fluroxypyr methyl heptyl ester

+ picloram 0.5+ 0.25 64 23 88 12
Picloram 0.25 42 2 59 14
Picloram 0.5 53 13 72 45
Picloram + 2,4-D 0.25 + 1 51 13 71 3

LSD (0.05) 20 11 23 16

The fluroxypyr ester formulation provided better leafy spurge control than
either amine formulation (Table). Fluroxypyr ester provided an average of 63%
leafy spurge control 2 to 3 months after application compared to only 22% when
fluroxypyr amine was applied, averaged over all application rates and both
locations. Leafy spurge control was similar when picloram was applied alone or
with fluroxypyr amine or ester. The commonly used annual treatment picloram
plus 2,4-D at 0.25 plus 1 1b/A provided similar control to the best fluroxypyr
and fluroxypyr plus picloram treatments at both locations. No treatment
provided satisfactory control 12 months after treatment. (Published with

approval of the Agric. Exp. Stn.zeﬂorth Dakota State Univ., Fargo 58105)



Leafy spurge control with BAS-51400 or sulfometuron and chlorflurenol
applied with various formulations of 2,4-D. Lym, Rodney G., and Calvin Q.
Messersmith.  BAS-51400 is an auxin type herbicide with moderate soi]
residual. Sulfometuron is a sulfonylurea herbicide that provides leafy spurge
control especially when applied with picloram. Previous research has shown
chlorfluernol applied with an auxin herbicide sometimes provides increased
leafy spurge control compared to the auxin herbicide applied alone. The
purpose of this research was to evaluate BAS-51400 and sulfometuron applied
alone and in combination with picloram, various formulations of 2,4-D, or
chlorflurenol for leafy spurge control.

The BAS-51400 experiment (Table 1) was established in June and July
1989 when leafy spurge was in the true flower and late seed-set growth stages,
respectively. The herbicides were applied using a tractor-mounted sprayer
delivering 8.5 gpa at 35 psi. The plots were 10 by 25 ft in a randomized
complete block design with four replications. Evaluations were based on
visible percent stand reduction as compared to the control. BAS-51400 was
applied with soybean oil plus Atplus 300F (emulsifier) rather than the
recommended o0il additive BAS-009 because that additive caused rapid injury to
leafy spurge leaves in greenhouse trials.

BAS-51400 provided better leafy spurge control the following growing
season when applied during the true-flower compared to the seed-set growth
stage (Table 1). BAS-51400 applied at 1 1b/A alone or with Silwett L-77 gave
an average of 40% control 12 months after treatment (MAT) when applied in June,
while BAS-51400 with soybean o0il additive or picloram tended to give less leafy
spurge control. :

Two experiments to evaluate sulfometuron or chlorflurenol applied alone
or with various formulations of 2,4-D were established near VYalley City, ND on
June 6, 1989 (Table 2). The experimental procedures were similar to the
previous experiment except the plots were 10 by 30 ft. Leafy spurge was in the
true flower growth stage, 20 to 24 inches tall with vigorous growth at
treatment.

Sulfometuron plus 2,4-D gave leafy spurge control superior to either
herbicide applied alone (Table 2). Control averaged 31% when the herbicides
were applied alone compared to 62% when applied together 12 MAT. Grass injury
averaged 15% regardless of treatment. Leafy spurge control was similar
regardless of the 2,4-D formulation applied with sulfometuron.

Leafy spurge control was similar when picloram was applied with 2,4-D at
equal application rates regardless of the 2,4-D formulation used (Table 2).
Also, chlorflurenol did not improve leafy spurge control when added to picloram
or picloram plus 2,4-D. 2,4-D applied with the spray additive SCI-40 provided
control similar to 2,4-D applied alone. (Published with approval of the Agric.
Exp. Stn., North Dakota State Univ., Fargo, 58105).



Table 1. BAS-51400 applied alone, with various additives, or with picloram for
leafy spurge control (Lym and Messersmith).

Application date/ Evaluation date
treatment Rate Aug 89 June 90 Aug 90
—— 1b/A % control

June 89

BAS-51400 + soybean oil + Atplus 300F 0.5+ 1qt+ 1% 60 4 0
BAS-51400 + soybean oil + Atplus 300F 1 + 1qt+ 1% 26 1 1
BAS-51400 + Silwett L-77 1+ 0.25% 55 38 16
BAS-51400 1 55 41 31
Picloram + BAS-51400 0.25 + 0.5 .2 26 10
Picloram + 2,4-D 0,25 @ 0.9 80 14 4
July 89

BAS-51400 + soybean oil + Atplus 300F 0.5+ 1qt+ 1% 34 3 0
BAS-51400 + soybean oil + Atplus 300F 1+1qt+ 1% 53 6 1
BAS-51400 + Silwett L-77 ISEER 0257 28 22 2
BAS-51400 1 28 17 3
Picloram + BAS-51400 0,25 = 0.5 66 9 0
Picloram + 2,4-D 0,25 > (055 80 0 0
LSD (0.05) 24 NS i

S0n



Table 2.

Various formulations of 2,4-D applied alone or with sulfometuron,

chlorflurenol, or picloram for leafy spurge control (Lym and
Messersmith).

Evaluation date

September 89  June 90 August 90
Grass Grass
Treatment Rate Control Injury Control Control injury
— 0z/A — %

2,4-D plus sulfometuron experiment
2,4-D mixed amine? 16 50 23 26 13 0
2,4-D mixed amine? 32 50 Ll 48 9 0
Sulfometuron 0.5 47 31 25 0 10
Sulfometuron 1 4 13 23 6 10
2,4-D mixed amine@ + sulfometuron 16 + 0.5 76 21 58 13 0
2,4-D mixed amine? + sulfometuron 16 + 1 70 il 58 24 0
2,4-D mixed amined + sulfometuron A2 < 1.5 60 13 59 18 0
2,4-D mixed amine@ + sulfometuron 320 151 73 13 74 20 0
2,4-D alkanolamine + sulfometuron 16 + 1 57 39 59 22 0
2,4-D mixed amine? + sulfometuron
+ chlorflurenol 1§ = 0.5 = 2 7 21 60 23 0
2,4-D alkanolamine + sulfometuron
+ chlorflurenol e =+ 0.5 = 2 77 25 59 16 13
2,4-D alkanolamine + SCI-40 16 + 1% 50 16 43 16 0

LSD (0.05) 38 27 28 NS NS
2,4-D plus chlorflurenol experiment
2,4-D mixed amined 32 16 7 2
2,4-D mixed amine?@ 64 60 54 8
2,4-D mixed amine@ + picloram 32 +4 78 81 22
2,4-D mixed amine@ + picloram 32 + 8 86 94 34
2,4-D alkanolamine + picloram 320 +8 92 93 29
2,4-D mixed amine@ + picloram
+ chlorflurenol 32 +4 +2 64 79 12
2,4-D alkanolamine + picloram
+ chlorflurenol 32 +4 + 2 71 82 15
2,4-D mixed amine® + chlorflurenol 2 < 47 23 1
2,4-D alkanolamine + chlorflurenol 32 + 2 51 25 8
Picloram + chlorflurenol 4 + 2 54 76 8
Chlorflurenol 2 9 5 0
2,4-D mixed amine? + SCI-40 L= % 57 38 11

LSD (0.05) 4 19 18

dMixed amine salts of 2,4-D (2:1 dimethylamine:diethanolamine)-EH736.
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Sulfometuron applied alone or with auxin herbicides 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 Jeafy 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 leafy spurge control.

A1l herbicides were applied with a tractor-mounted sprayer delivering 8.5
gpa at 35 psi. A1l plots were 10 by 30 £t in a randomized complete block
design. The sulfometuron experiment establishment dates in 1986 and leafy
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 0z/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 1).
sulfometuron alone did not provide satisfactory leafy spurge control. When
evaluated in May 1987, grass jnjury tended to increase as the sulfometuron rate
jncreased and was higher when sul fometuron was applied with picloram or dicamba
compared to sulfometuron alone. When evaluated in August 1987, control was
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 leafy 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 little affect on control over the ranges evaluated,
but control tended to increase as the picloram application rate increased.
Long-term control was much higher at Valley City compared to the other two
locations. The best treatment for long-term control at Valley City was
sulfometuron plus picloram at 2 plus 16 oz/A which averaged 80% 22 MAT compared
to 32% control with picloram at 16 oz/A alone. Retreatment with picloram at 4
or 8 oz/A increased leafy spurge control at Chaffee and Valley City but not at
Dickinson. Leafy spurge control averaged 81% when sulfometuron had been
applied at 1 or 2 oz/A, averaged over all auxin herbicide combinations,
followed by two annual picloram retreatments which was 20% higher than control
with picloram alone. Control declined gradually and averaged
31% in August 1990, 24 months after the last retreatment. Thus, sulfometuron
may be useful as the jnitial treatment in a long term management program
provided some grass injury is acceptable. (Published with approval of the
Agric. Exp. Stn., North Dakota State Univ., Fargo 58105) .
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Table 1. Leafy spurge control by sulfometuron plus auxin herbicides applied in July at
Chaffee, N0 (Lym and Messersmith).

Evaluation date

Aug 86 _ May 87 Aug 87 May 88 Aug 88
Con- Con- Grass Con- Retre:t- Con- Retre:t- Con- Retregt—
Ireatment Rate trol trol injury trol ment trol ment trol ment
oz/A X

Sulfometuron+picloram 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
Sulfometuron+2,4-D 1+8 87 18 3 8 53 10 43 1 19
Sulfometuron+picloram 1+8 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 35
Sulfometuron+dicamba 2 + 130 100 96 49 53 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 11

LSD(0.05) 15 32 21 22 NS NS NS NS 24

aPic]oram at 4 oz/A applied as a split-block treatment to the back one-third of each plot on
June 29, 1987.
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Table 2. Sulfometuron plus auxin herbicides applied in August or September followed by 2 picloram
retreatment for leafy spurge control (Lym and Messersmith).

Evalyation date
May 87 Ayg 87 June 88 “Sept 88 June 89 Sept 89 Aug 80
Con- 6rass Con- 6rass Con- Retreat- Retreat- Retreat- Retreat-
Jreatment Ra}e trol injury trol injury tro'l;g% ment __ment ___ment
oz/A

Chaffee
Sulfometuron+picloram 0.5+8 89 35 15 5 78 11
$ulfometuron+dicamba 0.5+16 68 8 16 13 72 10
Sulfometuron+2,4-0 1+8 35 83 1 0 44 11
Sulfometuron+pic loram i+8 95 46 32 8 67 16
Sulfometuron+dicamba 1+16 81 36 17 5 78 11
Sulfometuron+pic loram 2432 94 56 70 29 68 12
$ulfometuron+dicamba 2+128 95 53 56 8 78 16
Fosamine 64 43 15 S 3 78 16
Fosamine 96 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-D 2+16 75 73 26 33 1 16
Sulfometuron+2,4-D 2+32 78 70 28 33 4 14
Sulfometuron+pic loram 2+8 95 89 83 60 11 14
Sulfometuron+pic loram 2+12 99 94 90 80 8 36
Sulfometuron+pic loram 2+16 98 98 93 91 20 39

LSD (0.05) 20 29 22 24 NS NS
Valley City
Sulfometuron+2,4-0 0.5+16 41 0 11 0 6 96 20 92 33 5
Sulfometuron+2,4-D 0.5+32 57 0 9 0 1 91 19 83 62 5
Sulfometuron+picloram 0.5+8 96 7 39 0 3 98 43 95 () 13
Sulfometuron+picloram 0.5+12 98 3 68 0 15 99 36 98 76 31
Sulfometuron+picloram 0.5+16 93 4 81 0 16 99 51 99 B3 35
Sulfometuron+2,4-0 1+16 90 5 26 0 5 94 29 93 B4 24
Sulfometuron+2,4-D 1+32 83 6 41 0 8 93 34 96 Bl 38
Sulfometuron+pic loram 1+8 99 8 85 0 36 97 37 99 81 58
Sulfometuron+pic loram 1412 99 6 88 0 34 96 53 97 78 53
Sulfometuron+pic loram 1+16 99 8 86 0 45 99 43 99 86 51
Sulfometuron+2,4-D 2+16 97 34 68 4 10 99 57 98 80 43
Sulfometuron+2,4-0 2+32 99 28 73 14 13 98 52 97 93 40
Sulfometuron+pic loram 2+8 99 49 97 20 52 100 68 98 78 31
Sulfometuron+pic loram 2+12 98 4] 85 0 45 100 75 98 87 65
Sulfometuron+pic loram 2+16 99 37 98 20 80 99 65 93 82 48
Picloram 16 99 0 63 0 32 97 25 98 61 12
Control o - 2 o 0 98 29 94 58 3

LSD (0.05) 12 22 22 20 22 7 38 6 32 35

8picloram at 4 oz/A applied as & 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.
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eaf urge control with sulfometuro d/or picloram plus 2.4-D in a
3 year 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 leafy spurge control especially when fall
applied. However, sulfometuron can cause severe grass injury when fall
applied. Picloram plus 2,4-D at 0.25 plus 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 plus 2,4-D as spring or fall applied treatments in pastures.

The experiment was established at three locations in North Dakota,
Chaffee and Valley City in the east and Dickinson in the west. The soil at
Dickinson was a loamy fine sand with PH 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 or second week of September in 1988
and the retreatments were applied at a similar time in 1989 and 1990. Leafy
spurge received 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 all sites. Evaluations
were based on percent stand reduction as compared to the control. The initial
grass stand at Dickinson was too sparse to allow evaluation of grass injury
and was abandoned following the June 1990 evaluation.

Leafy spurge control, averaged across all spring treatments increased
from 18 to 49% 12 and 24 months after the first treatment (MAT), respectively
(Table). The best leafy spurge control (60%) was provided by the combination
treatments of picloram plus 2,4-D at 4 plus 16 oz/A in 1988 followed by the
same treatment in 1989 or sulfometuron plus picloram at 1.25 plus 4 oz/A in
1989; or sulfometuron plus 2,4-D at 1.25 plus 16 oz/A in 1988 followed by
picloram plus 2,4-D at 4 plus 16 oz/A in 1989. Grass injury averaged only 6%
when picloram plus 2,4-D was applied in 1989 compared to 14% with sulfometuron
plus 2,4-D and 29% with sulfometuron plus picloram. Leafy spurge control
improved to 66 and 81% in August 1990 averaged over all treatments at Valley
City and Chaffee, respectively, following the third spring treatment.

Leafy spurge control with sulfometuron plus picloram at 1.25 plus 4 oz/A
applied for 2 consecutive yr averaged 80% but grass injury averaged 86%
(Table). Sulfometuron applied with 2,4-D at 1.25 plus 4 oz/A averaged 49

and 89% leafy spurge control and grass injury, respectively, following two
consecutive annual treatments. Picloram plus 2,4-D fall applied for 2
consecutive yr averaged only 7% leafy spurge control, but control increased
to 38 and 62% when sulfometuron plus 2,4-D or sulfometuron plus picloram was
applied the second yr rather than picloram plus 2,4-D. However, grass injury
also increased and averaged 56%. ;

In general, leafy spurge control with sulfometuron plus 2,4-D or picloram
was similar to picloram plus 2,4-D when applied in the spring but the
sulfometuron combination treatments were best when fall applied. However,
grass injury was severe when sulfometuron was applied in the fall. (Published

with approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo
58105).
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Table. Long-ters lesfy spurge control and gress tngury from sulfomsturon, picloram, end 2,4-0 in pastures (Lys and Messersmith).
Chaffee Valley City  Digkingon ___ Wean
1988 and 1990 Dune 90 _ Ao 90 _dune 90 _Avg 90 _Jyme 90 _J2WAT 24 WAT
Dste applied 1989 Con Grass Con Grass Con 6rass Con Grass Con Con 6rass Con Grass
A ng Rate tro) §nj trg) ind trol ind trol ind tep)  trol §nj trol inj
- oz/A - - az/A - %
Sering
Sy 1fometuronspicioram 1.25+4 Sulfameturonspicloram 1.25+4 32 ¢ ® 3 67 3 4 2 11 8 12 37 a3
Syl fameturomspiclorem 1.25+4 Piclorams2,4-0 16 56 11 0 ©0 7 8§ M 110 12 18 13 46 10
Sulfometurons2,4-0 1.25+16 Sulfometuroms?,4-0 1.25+16 &4 19 8 3 25 10 & 38 15 2 16 28 14
Sulfometurons2,4-0 1.25+16 Picloram+2,4-0 4+16 61 3 % 0 78 10 8 6 32 28 9 57 7
Picloram+2,4-0 4+16 Picloram+2,4-D 4+16 79 0 @7 0 75 3 81 10 14 13 0 56 2
Picloram+2 .4-0 4+16 Sulfometuron+picloras 1.25+4 73 14 85 o 8 14 37 20 34 17 0 67 55
Picloram+2,4-0 4+16 Sulfometuron+2,4-0 1.25+16 63 7 &0 2 S1 35 85 3 35 11 0 49 2
LSD (0.05) ns 7 12 18
Fall
Sulfometuron+picloram 1.25%4 Sulfameturonspicloram 1.25+4 99 98 &0 94 100 95 80 77 98 46 70 80 86
Sulfameturonspicloran 1.25+4 Piclorams2.4-D 4+16 89 83 38 80 99 S8 46 33 S8 82 76 42 56
Sulfometurons?,4-0 1.25016 Sulfometuron+2,4-D 1.25+16 97 98 61 92 95 97 @8l 86 88 31 80 43 89
Sulfometuron+2,4-0D 1.25+16 Picloram+2,4-0 4+16 74 91 16 S8 96 82 4 M 56 25 83 10 S
Picloram2,4-0 4+16 Picloram+2,4-D 4416 S5 12 9 4 98 4 ) 1 19 10 3 7 3
Piclorame? 4-0 4+16 Sulfometuromspicloram 1.25+4 90 S7 39 2¢ 100 99 8 73 96 6 0 62 48
Picloram2,4-D 4+16 Sulfometuron+2,4-D 1.25+16 90 71 47 45 83 98 29 a3 93 2 0 38 64
LSD (0.05) 26 21 2% 20 19 24 20 30 17 12 7 16 18

“Mean 12 or 2¢ months after the first treatment.
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Evaluation of sulfometuron applied alone or with other herbicides

in the spring or fall for leafy spurge control and qrass 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 oz/A with an auxin herbicide to control leafy spurge. Also,
sul fometuron 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 air temperature 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 b?sed on visible percent stand reductions as compared to the
control.

Picloram at 16 oz/A gave 92% leafy spurge control and was the only
spring-applied treatment to provide satisfactory control 12 months after
treatment (MAT) (Table 1). Sulfometuron at 1.5 and 3 oz/A applied with
2,4-D at 16 oz/A provided 20 and 75% leafy spurge control, respectively,
compared to 0 and 8%, respectively, with sulfometuron alone.

Sul fometuron plus picloram at 1.5 plus 8 oz/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. Sulfometuron gave only
slight grass injury with sulfometuron.

Sulfometuron plus picloram at 1.5 plus 8 oz/A without a retreatment
provided 67% leafy spurge control in June 1990, 24 MAT (Table 2). The
best retreatments were picloram at 8 oz/A and sulfometuron plus picloram
at 1.5 plus 8 oz/A which averaged 89% control with minimal grass injury.
Grass injury averaged only 12% in June 1990 compared to 32% in September
1989 (Tables 1 and 2). Leafy spurge control had declined to an average
of 35% regardless of treatment by August 1990. ;

A11 1988 fall-applied treatments provided excellent leafy spurge
control in June 1989 except 2,4-D at 16 oz/A and picloram at 8 oz/A
(Table 1). However, grass injury averaged 98% with any treatment that
included sulfometuron. Leafy spurge 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
0z/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.
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sulfometuron plus picloram at 1.5 plus 8 oz/A averaged 90% leafy
spurge control without any retreatments 21 MAT compared to 20 and 0%
with sulfometuron and picloram applied alone at the same rates (Table
3). However, grass injury also was much higher, averaging 78% compared
to 49 and 0% with sulfometuron and picloram applied alone. The
retreatments provided similar control when averaged over the original
treatments and averaged 98% except sulfometuron plus 2,4-D at 1.5 plus
16 oz/A averaged 91%. Grass injury increased when sulfometuron at 1.5
oz/A was applied as a retreatment either with 2,4-D or picloram and
injury averaged 94% over all original treatments as compared to 58% when
picloram or picloram plus 2,4-D was applied.

Leafy spurge control averaged over all retreatments was 84% when
sulfometuron was applied with picloram, 2,4-D, or dicamba compared to 63
and 54% when sulfometuron or the auxin herbicides were applied alone,
respectively, 24 months after the original treatment (Table 3).
'However, grass injury remained high, averaging 85% with any treatment
that included sulfometuron. The best retreatment was sul fometuron plus
picloram at 1.5 plus 8 oz/A which averaged 95% leafy spurge control 12
MAT compared to 75% when picloram was applied alone, but' grass injury
was also high and averaged 94%.

In summary, leafy spurge control was improved with minimal grass
injury when sulfometuron was applied with 2,4-D or picloram in the
spring compared to the herbicides applied alone. Grass injury increased
when sulfometuron was applied 2 yr in a row. Sulfometuron plus picloram
or 2,4-D fall-applied provided good Jeafy spurge control but nearly 80
to 90% grass injury. (Published with approval of the Agric. Exp. Stn.,
North Dakota State Univ., Fargo).
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Table 1.  Sulfometuron applied alone or with various auxin herbicides in the
spring or fall 1988 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 G6rass Con Grass Con Grass Con Grass Con Grass Con Grass
and treatment Rate trol inj. trol inj. trol inj. trol ini. trol ini. trol inj. trol inj.
(oz/A) ——== -—-- b e

June 1988
Sulfometuron 1.5 0 15 44 53 69 48 60 31 82 11 24 7 5 30
Sulfometuron 3 8 22 44 92 67 73 93 57 73 26 2 16 56 53
Sulfometuron+2,4-D 1.5+16 20 17 28 52 73 14 87 33 73 17 235N 53RNG )
Sulfometuron+2,4-D  3+16 Z5REN2] 70 43 81 70 63 35 79 7 34 8 66 33
Sulfometuron+dicam. 1.5+32 6 7 54 37 80 28 64 25 90 17 0 5 5 22
Sulfometuron+pic. 1.5+8 65 8 52 77 81 35 N 2 67 0 52 0 65 23
2,4-D 16 0 0 9 13 38 10 86 3 77 0 0 0 42 5
Dicamba 32 0 0 61 45 62 3 86 3 72, 3 25 0 61 11
Picloram 8 26 0 35 12 59 2 68 3 87 © W7 0 53
Picloram 16 92 0 50 0 75 0 63 0o 77 3 50 3 63
Control i 0 0 33 43 58 39 68 5 76 9 0 0 47 19

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 1.5 97 97 S0 a et i Ao A S oo Sl GE
Sulfometuron 3 99 99 - O o al . S Be e 52REa)
Sulfometuron+2,4-D 1.5+16 96 98 S o o LR oo Sl £
Sulfometuron+2,4-D  3+16 99 g7 oo SRR LR SR o670 92
Sulfometuron+dicam. 1.5+32 100 99 o O R o 9T gl
Sulfometuron+pic. 1.5+8 100 98 0 ORI SOl B o SRR .. 88 80
2,4-D 16 8 3 12 0
Dicamba 32 97 3 20 0
Picloram 8 78 17 37 0
Picloram 16 9 7 70 1
Control o 0 0 0 0

LSD (0.05) 6 7 21 17
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Table 2. Sulfometuron applied alone or with various auxin herbicides in June 1988 followed by
various retreatments 12 months later for leafy spurge control {Lym and Messersmith).

1989 retreatment and rate (oz/A)/ evaluation
Sulf.+2.4-D Sulf+pic Picloram Pic+2,4-D
_].5+16 1.5+8 8 4 + 16 _Control _ Mean
Evaluation date Con 6rass Con 6Grass Con 6rass Con Grass Con Grass Con Grass
gnd treatment Rate trol  4ni. trol ini. trol inj. trol inj. trol inj. trol injg.
oz/A %
June 1990
Sulfometuron 155 24 21 96 28 83 3IN7/2 0 17 0 60 11
Sulfometuron 3 32 58 89 66 92 12 76 0 0 0 58 27
Sulfometuron+2,4-D 1.5+16 15 37 89 7 9 11 66 2 3 0 54 12
Sulfometuron+2,4-D 3+16 58 9 89 40 75 7 83 0 25 0 66 11
Sulfometuron+dicam. 1.5+32 29 4 94 18 77 4 82 0 3 0 57 5
Sulfometuron+pic. 1.5+8 41 20 86 7 88 1 79 0 67 @ i 6
2,4-D 16 0 3 92 8 93 0 72 18 3 0 52 6
Dicamba 32 18 35 83 5 91 0 66 0 7 0 53 8
Picloram 8 22 7 88 2 92 o 77 0 10 0 58 2
Picloram 16 65 3 92 0 89 0 70 0 46 22 1
Control Ao 0 31 95 6 89 4 54 0 0 0 48 8
Mean 28 21 90 17 88 4 72 2 16 1
LSD (0.05) whole plot = 12, 10; subplot = 8, 7; whole plot X subplot = 27,23
Augqust 1930
Sulfometuron 1.5 9 13 51 0 41 0 43 0 0 0 29 3
Sulfometuron 3 18 33 40 36 46 0 35 0 0 0 28 15
Sulfometuron+2,4-D 1.5+16 0 7 52 0 863 0 44 0 2 0 32 5
Sulfometuron+2,4-D  3+16 40 0 58 20 45 0 72 0 18 0 47 4
Sulfometuron+dicam. 1.5+32 20 0 45 2 37 0 56 0 7 0 33 0
Sulfometuron+pic. 1.5+8 11 21 48 5 63 0 65 0 46 0 46 5
2,4-D 16 0 0 44 0 51 0 47 0 0 0 28 0
Dicamba 32 18 0 48 0 51 @ 5 0 10 0 36 0
Picloram 8 12 3 44 0 41 0 60 0 10 0 33 1
Picloram 16 35 0 73 3 46 0 49 0 32 0 47 1
Control 50 0 27 32 0 31 0 44 0 0 0 21 5
Mean 15 10 49 6 47 0 52 @ il 0
LSD (0.05) Whole plot = 14, 9; subplot = 10, 6; whole plot X subplot = 31,20
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Table 3. Sulfometuron applied alone or with various auxin herbicides in September 1988 followed
by various retreatments 12 months later for leafy spurge control (Lym and Messersmith).

1989 retreatment and rate (oz/A)/evaluation
Sulf.+2,4-D Sulf+pic Picloram Pic+2,4-D

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
and treatment Rate trol inj. trol inj. trol inj. trol inj. trol inj. trol inj.
oz/A %

June 1930
Sulfometuron 1.5 78 100 100 82 99 83 97 80 20 49 79 83
Sulfometuron 3 74 87 100 98 99 92 99 92 52 65 85 87
Sulfometuron+2,4-D 1.5+16 92 92 100 83 99 93 95 B84 28 32 83 78
Sulfometuron+2,4-D 3+16 97 81 100 88 100 90 98 95 71 81 93 89
Sulfometuron+dicam. 1.5+32 97 88 100 82 989 85 99 87 69 80 93 86
Sulfometuron+pic. 1.5+48 97 93 100 83 100 92 93 983 90 78 97 89
2,4-D 16 93 99 100 100 100 18 92 22 11 0 79 48
Dicamba 32 90 86 100 95 98 18 93 9 8 0 79 42
Picloram 8 91 96 100 97 100 15 98 0 0 0 78 42
Picloram 16 98 100 100 97 99 17 93 0 80 3 95 43
Control o 94 98 100 97 =95 72 97 35 8 30 79 66

Mean 91 93 100 94 99 62 97 54 40 40

LSD (0.05) Whole plot = 7, 10; subplot = 5, 7; whole plot X subplot = 15,22
August 1990
Sulfometuron 1.5 45 100 96 86 77 84 48 71 34 51 60 80
Sulfometuron 3 60 91 75 97 62 S0 59 74 79 91 67 89
Sulfometuron+2,4-D 1.5+16 56 85 95 87 77 84 42 86 31 63 60 82
Sulfometuron+2,4-D  3+16 76 82 98 94 97 88 90 92 53 79 84 87
Sulfometuron+dicam. 1.5+32 71 88 98 96 93 78 92 83 53 78 81 85
Sulfometurontpic. 1.5+8 70 91 97 85 96 91 94 92 73 67 86 87
2,4-D 16 45 96 99 87 73 15 24 0 0 0 48 42
Dicamba 32 62 70 98 90 48 0 55 0 24 0 58 32
Picloram 8 61 82 98 94 64 10 57 0 0 0 56 37
Picloram 16 17 95 96 94 70 7 58 0 23 0 65 39
Control P 73 94 96 94 68 22 24 8 0 0 52 43

Mean 63 88 95 84 75 52 60 48 32 38

LSD (0.05) Whole plot = 15, 10; subplot 10, 7; wide plot X subplot = 33,23
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af ur ntr jdsummer and fall with glyphosate and 2,4-D.
Lym, Rodney G., and Calvin G. Messersmith. Previous research at North
Dakota State University has shown that glyphosate at 0.75 1b/A applied
from mid-July through September will give approximately 90% leafy spurge
control the following growing season. Since glyphosate is a non-
selective herbicide, grass injury often is 80 to 100% which is
unacceptable for pasture and rangeland weed control. Recently it has
been shown that glyphosate applied at rates less than 0.75 1b/A in
combination with 2,4-D can provide good leafy spurge control with only
slight or no grass injury. The purpose of this research was to evaluate
glyphosate applied with 2,4-D or dicamba in midsummer and fall for leafy
spurge control and grass injury.

The first experiment (Table 1) was established near Hunter, ND and
treatments were applied on July 18 or September 26, 1989. The leafy
spurge was in the seed-set growth stage when treatments were applied in
July and the temperature was 77 F and 67% relative humidity. In
September, the leafy spurge was in the fall regrowth stage with green
leaves on the branched regrowth and some yellow and red leaves on the
stem. Air temperature was 62 F and relative humidity was 58%. The
herbicides were applied using a tractor-mounted sprayer delivery 8.5 gpa
at 35 psi. The plots were 10 by 30 ft in a randomized complete block
design with four replications. Grass species were mostly quackgrass
with some western wheatgrass. Evaluations were based on percent stand
reduction as compared to the control.

Leafy spurge control 2 months after treatment (MAT) was better when
glyphosate was applied with 2,4-D in July rather than alone or with
dicamba (Table 1). Grass injury was variable but tended to be greater
when glyphosate was applied at 0.76 1b/A compared to 0.38 1b/A. A1l
treatments applied in September provided better leafy spurge control
than the July applications when evaluated in June 1990, except
glyphosate plus 2,4-D at 0.76 plus 0.68 1b/A and glyphosate plus dicamba
at 0.76 plus 0.34 1b/A gave similar control at the two application
dates. Treatments applied in September 1989 provided an average of 92%
leafy spurge control in June 1990 but grass injury was severe and
averaged 75%. Picloram plus 2,4-D at 0.5 plus 1 1b/A provided 97% leafy
spurge control but grass injury averaged 31%. No treatment provided
satisfactory control when evaluated 11 to 13 MAT and grass injury still
averaged 50% following glyphosate application at 0.76 1b/A in September.

The second experiment (Table 2) was established near Valley City,
ND and treatments were applied on August 16 or September 14, 1989. Plot
design, application and leafy spurge growth stage was similar to the
previous experiment. The weather was clear with 78 F and 43% relative
humidity and 68 F with 51% relative humidity when treatments were
applied in August and September, respectively. Grasses present included
western wheatgrass and various bluegrasses.

Glyphosate plus 2,4-D provided 100% leafy spurge control 1 MAT
regardless of the 2,4-D rate compared to 14 and 59% control when
glyphosate was applied alone or with dicamba (Table 2). Picloram
applied alone at 0.5 1b/A or with glyphosate or glyphosate plus 2,4-D
averaged 93% control with only 7% grass injury. Glyphosate plus 2,4-D
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or dicamba applied in August or September provided similar leafy spurge
control the following growing season, averaging 60%. However, grass
injury was greater when treatments were applied in September compared to
August and averaged 80 and 30% injury, respectively. Picloram applied
alone or with glyphosate or glyphosate plus 2,4-D provided 81 and 99%
control when applied in August and September, respectively. No
treatment provided satisfactory control 12 MAT.

A third experiment (Table 2) to compare commercial glyphosate plus
2,4-D mixtures to tank-mixtures was established near Dickinson, ND on
September 19, 1989. The weather was clear with 76 F and 17% relative
humidity. A1l experimental conditions were as described previously
except the leafy spurge had red leaves following frost. Control was
similar regardless of the glyphosate plus 2,4-D mixture but much lower
than in the previous two experiments. Picloram plus 2,4-D at 0.5 plus 1
1b/A provided only 53% control which is also lower than the long-term
average of approximately 90% from this treatment. The poor control
could be due to the generally dry conditions. Previous research has
shown leafy spurge control from picloram applied following a frost is
not decreased, but it may decrease control with glyphosate.

In summary, glyphosate plus 2,4-D or dicamba applied in August or
September but not July will provide fair leafy spurge control through
the first part of the following growing season, but grass injury may be
severe, especially if the treatments are applied in September.
Glyphosate plus 2,4-D or dicamba gave leafy spurge control similar to
picloram plus 2,4-D, the most common treatment for leafy spurge control,
at less cost per acre. However, the observed grass injury from
glyphosate may be unacceptable to most land managers. (Published with
approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo,
58105).
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Table 2. Leafy spurge control with glyphosate applied with 2,4-D dicamba or picloram near
Valley City and Dickinson, ND (Lym and Messersmith).

Valley City/evaluation date Dickinson
Sept 89 June 90 Aug 90 ‘val. date
Application date/ 6rass Grass 6rass _June 80
freatment Rate Control 4nj. Control ini. Control {nj. Control
1b/A X

July
6lyphosate 0.38 14 9 29 40 4 0
6lyphosate + 2,4-D 0.38 + 0.34 100 38 52 29 5 0
6lyphosate + 2,4-D 0.38 + 0.65 100 33 55 16 13 8
Glyphosate + dicamba 0.38 + 0.17 o o 63 46 9 9
Glyphosate + dicamba 0.76 + 0.34 59 16 53 o o .
Picloram 0.5 G0 8 85 18 9 0
Picloram + glyphosate 0.38 + 0.5 88 0 90 9 18 0
Picloram + glyphosate

+ 2,4-D 0.5 + 0.38 + 0.65 99 10 68 30 9 3
September
61lyphosate 0.38 o i 52 70 26 83
6lyphosate + 2,4-D 0.38 + 0.34 % - 55 73 8 71
Glyphosate + 2,4-D 0.76 + 0.68 s 3 50 i Bl 54
6lyphosate + 2,4-D 0.38 + 0.65 a7 5 67 82 14 70 24
Glyphosate + 2,4-D 0.76 + 1.3 A o 5 e o% a6 13
Glyphosate + dicamba 0.38 + 0.17 s o 66 85 16 84
Picloram 0.5 W o 100 18 43 3
Picloram + glyphosate 0.38 + 0.5 b = 99 97 55 3
Picloram + glyphosate

+ 2,4-D 0.5+ 0.38 + 0.65 .. % 99 98 43 82
6lyphosate + 2,4-D

{tankmix) 0.38 + 0.65 i o0 ;A 5 o s 26
6lyphosate + 2,4-D

{tankmix) 0.76 + 1.3 45
Picloram 2 99
Picloram + 2,4-D 0.5+1.0 53

LSD (0.05) 10 16 29 28 20 13 31
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Table 1. Leafy spurge control with glyphosate applied with 2,4-D or dicamba at two
application dates, near Hunter, ND (Lym and Messersmith).

Evaluation date

Sept 89 June 90 Aug 90
Application date/ Grass Grass Grass
treatment Rate Control  inj. Contrel inj. Control  inj.
1b/A %

July
Glyphosate + X-77 0.75 + 0.25% 32 15 77 19 11 8
Glyphosate + 2,4-D 0.38 + 0.34 82 10 45 3 0 0
Glyphosate + 2,4-D 0.76 + 0.68 87 50 74 13 5 1
Glyphosate + 2,4-D 0.38 + 0.65 72 20 38 0 0 0
Glyphosate + 2,4-D 0.76 + 1.3 89 61 32 33 0 6
Glyphosate + dicamba 0.38 + 0.17 49 15 63 27 4 4
Glyphosate + dicamba 0.76 + 0.34 66 30 90 9 8 0
September
Glyphosate + X-77 0.75 + 0.25% 95 96 0 56
Glyphosate + 2,4-D 0.38 + 0.34 90 46 4 9
Glyphosate + 2,4-D 0.76 + 0.68 89 70 4 32
Glyphosate + 2,4-D 0.38 + 0.65 94 56 6 23
Glyphosate + 2,4-D 0.76 + 1.3 90 94 0 57/
Glyphosate + dicamba 0.38 + 0.17 94 68 Ll 25
Glyphosate + dicamba 0.76 + 0.34 96 97 12 56
Picloram + 2,4-D 0.5+ 1.0 97 31 61 16

LSD (0.05) 17 31 25 36 19 23
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Long-term leafy spurge control with herbicides followed by insect
biocontrol agents. Lym, Rodney G., and Calvin G. Messersmith. An
experiment to evaluate long-term leafy spurge control and forage
production was established near Valley City, North Dakota in 19833.
Herbicide treatments were applied until 1988 when the forage production
part of the experiment was completed. The introduction and establishment
of leafy spurge biocontrol agents in North Dakota holds promise for
economical management of this weed. However, the effect of long-term
herbicide application prior to insect introduction on the biocontrol
agents establishment is not known. Prior herbicide treatment of a leafy
spurge infestation may be detrimental to insect establishment due to less
dense stands and to the insect life cycle because of chemical residue.
Since much of the leafy spurge acreage has been treated with herbicides it
is important to determine if biological control agents will establish and
reproduce on previously treated leafy spurge. Thus, herbicide treatments
were continued in 1990 on the forage production plots to establish a
research area until insects are available to conduct the establishment and
life-cycle experiment.

The treatments were selected based on previous research conducted at
North Dakota State University and included 2,4-D at 2 1b/A, picloram plus
2,4-D at 0.25 plus 1 1b/A, picloram at 2 1b/A, and dicamba at 8 1b/A, and
were applied in August 1983 or June 1984 as fall or spring treatments.

The 2,4-D at 2 1b/A and picloram plus 2,4-D treatments were applied
annually, while the picloram alone and dicamba treatments were reapplied
when leafy spurge control declined to 70% or less. Sulfometuron plus
picloram at 0.08 plus 0.5 1b/A were applied in June or August, 1988 to
plots that previously were only mowed. No treatments were applied in
1989. When the experiment was reestablished in 1990, the herbicide
treatments were the same except the sulfometuron plus picloram treatment
was replaced by picloram plus 2,4-D at 0.5 plus 1 1b/A or glyphosate plus
2,4-D at 0.38 plus 0.62 1b/A in the spring or fall, respectively. Also,
the picloram plus 2,4-D fall treatment application rate was increased from
0.25 plus 1 1b/A to 0.5 plus 1 1b/A.

The herbicides were applied with a tractor-mounted sprayer delivering
8.5 gpa at 35 psi. A1l plots were 15 by 50 ft in a randomized complete
block design with four replications. Evaluations were based on a visual
percent stand reduction as compared to the control.

A1l treatments were reapplied in 1990, 72 or 84 months after the
original spring or fall application, respectively. Control was similar to
the 60 month after treatment evaluation even though no retreatments were
applied in 1989. The experimental site will be maintained until a
sufficient number of biocontrol agents are available to continue the
experiment.
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Table.

Long-term leafy spurge control with herbicides prior to

introduction of insect biocontrol agents (Lym and Messersmith).

Original treat- Retreat- Year Ccntro'l/MATa
ment/date Rate _ment Rate applied ]2 24 36 48 60 72 84
- 1b/A - - 1b/A - %
Spring 1984 rin
2,4-D 2 2,4-D 2 85-88 90 0 0 10 16 30 28
Picloram Picloram
+ 2,4-D 0.25+1 +2,4-D O.ZE+1 85-88 90 24 31 59 58 60 60
Picloram 2 Picloram 2 8890 99 94 84 68 99 94
Dicamba 8 Dicamba 8 85-87 90 53 30 86 58 45 65
Mowed only Sulfometuron
+ Picloram 0.08+0.25 88
Picloram +
2,4-D 0.5+1 80 0 0 0 0 16 0
LSD (0.05) 20 17 15 20 15 14
Fall 1983 Fall
2,4-D 2 2,4-D 2 84-88 90 0 0 0 0 4 4 0
Picloram Picloram
+ 2,4-D 0.25+1 +2,4-D 0.25+1 84-88
0.5+1 80 40 4 8 16 22 15 11
Picloram 2 Picloram 2 85 90 99 36 94 99 84 80 70
Dicamba 8 Dicamba 8 8688390 91 87 58 8 69 91 81
Mowed only Sulfometuron
+ picloram 0.08+0.25 88
Glyphosate
+ 2,4-D 0.38+0.62 90 0 0 0 0 0 67 0
LSD (0.05) 1 7E1 5 T IO ) S 1 3 I 5 I | (4

aMonths after original treatment.
Applied when control declines to less than 70%.
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Canada thistle control with CGA-136872 applied at two growth stages. Lym, Rodney
G., C.G. Messersmith, and K.M. Christianson. Canada thistle is a perennial weed
that regrows from crown and root segments each year and continues to be a problem in
cultivated crops. An experiment to evaluate two rates of CGA-136872 applied with
various additives at two growth stages was established near Fargo, ND. Treatments
were applied with a tractor-mounted sprayer delivering 8.5 gpa at 35 psi when the
Canada thistle plants were at the 4 to 6 leaf or 10 to 12 leaf growth stage. The
experiment was established in a randomized complete block design with four
replications and plots were 10 by 30 ft. The treatments were evaluated visually
on July 24, 1990 for percent Canada thistle suppression as compared to the control.
The Canada thistle was mowed on July 26, 1990, and a second visual evaluation was
taken August 28, 1990.

1990 Evaluations

Treatment Growth stage Rate July 12 Aug 28

- leaf No. - - gm/ha - - % suppression -
CGA-136872 + X-77 4 20 + 0.25% 19 12
CGA-136872 + Agridex 4 20 + 0.25% 33 17
CGA-136872 + X-717 4 40 + 0.25% 29 23
CGA-136872 + Agridex 4 40 + 0.25% 42 10
Dicamba + 2,4-D + X-77 4 0.0673 + 0.28 + 0.25% 18 14
Clopyralid + 2,4-D 4 0.100 + 0.56 46 20
CGA-136872 + Sunit 4 20 + 0.25% Sl 20
CGA-136872 + Sunit A 4 40 + 0.25% 55 20
CGA-136872 + X-77 10 20 + 0.25% 39 13
CGA-136872 + Agridex 10 20 + 0.25% 50 6
CGA-136872 + X-77 10 40 + 0.25% 38 6
CGA-136872 + Agridex 10 40 + 0.25% 52 3
Dicamba + 2,4-D + X-77 10 0.0673 + 0.28 + 0.25% 51 10
Clopyralid + 2,4-D 10 0.100 + 0.56 59 26
CGA-136872 + Sunit 10 20 + 0.25% 55 10
CGA-136872 + Sunit . 10 40 + 0.25% 54 5
LSD (0.05) 19 NS

CGA-136872 provided 50% Canada thistle suppression one month after treatment
when applied at the 10 leaf stage compared to 34% when applied to the 4 leaf stage
plants (Table). Canada thistle suppression was similar from CGA-136872 at 20 and
40 gm/ha. Generally CGA-136872 provided better suppression (46%) when applied with
Sunit or Agridex than X-77 (31%). The clopyralid plus 2,4-D treatments gave 53%
Canada thistle suppression, similar to CGA-136872 applied with Sunit or Agridex.
Dicamba plus 2,4-D provided an average of 35% suppression.

Suppression of Canada thistle by all treatments declined substantially by
August 1990. Suppression from CGA-136872 was similar regardless of leaf stage at
application, rate, or additive. Suppression with clopyralid plus 2,4-D and dicamba
plus 2,4-D declined to an average of 18%. In general, no treatment reduced the
Canada thistle infestation and treatments would have to be repeated to maintain
suppression. (Published with approval of the Agric. Exp. Stn., North Dakota State
Univ., Fargo 58105).
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