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CLIMATIC DATA - FARGO

Temperature
Precipitation April August
Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 .14 49 25 72 33 58 39 82 56 79 56
2 58 36 78 49 60 35 80 50 78 60
3 T T 48 28 84 55 62 40 90 61 81 67
4 T T T 41 24 89 47 62 43 79 59 79 63
5 T 40 23 71 40 69 40 86 55 83 60
6 T T T 46 23 72 38 77 58 94 60 81 60
7 T T 42 24 72 34 87 57 98 59 85 55
8 .02 T T 39 19 89 50 83 62 87 65 86 64
9 .27 56 23 85 54 74 49 78 57 77 55
10 .30 .26 59 32 82 60 65 47 80 53 71 49
11 .66 .69 T .05 64 33 70 61 53 48 79 46 73 55
12 T .08 .95 59 40 62 48 70 39 87 59 68 59
13 .38 T 45 32 66 38 73 49 87 65 72 51
14 .02 .01 66 28 55 45 70 57 80 55 75 48
15 .25 .30 67 38 54 47 76 52 79 49 717 46
16 T .30 45 26 65 46 81 55 85 58 76 51
17 .21 .19 .01 74 36 75 44 62 53 77 66 68 52
18 T .12 83 41 78 44 71 49 84 61 67 45
19 T T 85 44 67 43 72 43 81 52 66 45
20 T .09 69 53 61 36 84 53 87 54 69 42
21 .02 .22 .03 66 37 71 39 70 52 74 53 76 58
22 T T .05 55 41 76 57 72 46 80 48 74 61
23 T .10 .08 58 37 80 50 68 42 93 61 73 55
24 B b .01 .06 63 28 80 56 77 47 73 60 74 53
25 .09 T .03 51 32 76 56 88 59 80 55 76 48
26 .45 47 32 68 52 73 55 77 50 81 54
27 .02 .75 67 36 65 46 59 50 85 59 75 49
28 .01 T .23 82 44 73 54 60 48 76 54 61 49
29 .36 .02 87 54 71 57 73 51 73 47 65 54
30 .29 .01 .01 65 48 75 53 81 51 70 58 73 57
31 .03 .01 67 52 77 51 80 57

IA



CLIMATIC DATA - CROOKSTON

Temperature
Precipitation April May June July August
Date April May June July Aug. Max . Min. Max . Min. Max . Min. Max . Min. Max. Min.

1 44 35 73 47 53 37 76 53 81 60
2 53 32 78 49 61 35 7 59 81 61
3 .68 42 25 83 60 65 45 85 57 80 66
4 37 26 91 40 61 35 77 54 76 64
5 40 28 T2 41 69 51 85 58 80 60
6 44 26 65 34 81 58 89 58 80 53
7 38 21 73 45 84 59 95 87 81 56
8 .01 .06 Bl 36 23 89 45 83 58 85 58 88 62
9 .02 54 31 82 50 .l 45 17 83 68 47
10 .34 .04 85 20 85 58 68 45 73 42 73 53
11 .36 .03 S 62 40 69 45 56 38 73 50 64 54
12 .96 .39 55 35 52 40 72 40 85 65 64 55
13 .07 52 31 66 40 73 50 83 55 67 47
14 .01 .40 .22 65 37 57 47 66 54 16 49 V3 44
15 1..88 .02 62 29 52 44 75 56 78 52 18 49
16 L:20 2.00 49 30 66 44 75 52 85 61 78 55
17 .08 .13 .06 65 42 18 43 64 53 14 61 63 48
18 80 42 81 46 70 43 81 53 63 42
19 84 56 65 34 73 50 81 53 65 41
20 i .42 67 39 62 34 80 59 16 54 79 42
21 1.08 10 41 71 50 64 46 bl 43 75 81
22 25 .05 BT 43 17 49 65 43 117 51 79 56
23 .86 <11 60 32 82 58 68 43 83 89 70 56
24 .06 .23 .06 63 38 19 57 12 56 17 50 74 48
25 .02 .58 « 12 46 29 61 55 83 83 76 49 18 56
26 -03 49 37 69 52 68 52 77 58 80 47
27 25 67 44 67 55 56 48 83 54 13 46
28 .07 0 | = 30 83 53 67 55 63 50 74 47 61 51
29 .07 87 44 69 46 71 47 Fis 51 7l 47
30 .13 1.18 <02 .01 66 35 76 48 80 60 12 46 71 50

31 .04 02 67 47 79 51 72 48

IIA



CLIMATIC DATA - MINOT

Temperature
Precipitation April May June July August
Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 T 44 21 66 37 71 37 79 54 72 46
2 50 26 77 44 56 38 78 55 76 53
3 .82 50 31 81 42 61 43 88 58 72 57
4 .23 .23 48 26 89 43 62 33 88 54 72 58
5 T .04 42 27 70 40 62 35 82 57 78 55
6 T 43 27 65 36 69 47 91 60 86 54
7 .06 T 44 23 60 34 78 54 94 59 81 53
8 T T 41 17 71 35 85 54 91 55 80 53
9 T 43 25 87 53 73 46 91 58 87 49
10 .01 64 30 80 51 il 42 77 58 60 42
11 .10 .34 60 31 86 51 70 44 83 55 74 52
12 1.87 .14 .47 67 38 57 42 55 38 85 55 65 54
13 .35 .04 .15 45 30 59 40 68 43 91 58 64 44
14 .04 .02 62 38 51 36 66 47 81 55 65 44
15 T 79 36 59 36 75 48 74 49 70 44
16 T 60 31 62 38 80 55 82 51 77 46
17 .03 .06 317 2.12 50 24 70 41 70 49 89 57 59 51
18 T .03 %37 .03 77 31 76 48 58 50 79 57 65 42
19 12 .01 73 42 81 42 70 46 73 49 67 40
20 .70 80 42 67 36 75 52 83 52 67 41
21 T .02 55 36 67 37 85 57 75 51 73 46
22 .21 i T 51 34 82 48 70 43 79 55 81 56
23 .04 63 31 80 48 80 49 92 59 73 53
24 i 65 34 84 50 73 52 77 52 65 51
25 .55 .40 .05 T 54 31 80 44 74 54 67 51 72 51
26 7 T 50 26 62 49 65 46 76 48 77 54
27 .48 47 29 67 51 65 48 82 54 77 48
28 .30 .66 T 72 43 66 48 54 43 82 55 76 52
29 .01 .24 .13 83 51 72 47 52 44 73 a7 63 48
30 .04 T .02 74 37 75 54 64 47 70 49 68 49
31 1.20 L11 .03 65 46 69 46 78 57
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CLIMATIC DATA - WILLISTON

Temperature
Precipitation April May June July August

Date April May June July Aug. Max. Min. Max . Min. Max. Min. Max . Min. Max. Min.
1 .05 56 26 80 43 69 35 84 54 82 56
2 .01 56 36 80 44 62 38 96 59 83 62
3 .07 .41 52 32 89 60 63 42 98 56 80 58
4 .04 .38 43 29 88 50 60 32 92 54 77 59
5 .14 42 14 64 40 75 43 98 56 87 58
6 .02 41 29 63 34 78 57 100 64 86 55
7 .02 41 27 75 35 88 51 100 66 84 55
8 .18 49 18 85 52 88 59 98 62 84 64
9 68 26 84 54 74 45 96 60 81 47
10 .10 67 31 17 54 73 44 93 59 76 46
11 .01 68 34 68 50 59 40 99 63 76 53
12 .01 A5 T 67 44 60 46 74 37 100 60 638 54
13 .20 .06 T 68 31 57 40 81 57 100 62 65 49
14 .01 78 42 69 36 75 55 83 52 73 45
15 71 38 71 39 85 51 89 50 80 48
16 42 62 31 73 40 85 53 90 62 79 55
17 .05 .74 76 44 76 43 71 52 90 61 62 48
18 .08 .87 73 50 81 48 70 49 78 56 69 43
19 .03 71 46 81 40 82 46 87 52 70 45
20 .44 66 37 78 49 87 54 87 54 74 52
21 T 59 31 86 50 86 56 85 56 85 59
22 T 62 30 84 54 81 43 102 62 84 52
23 T .15 65 35 87 51 80 44 101 67 71 52
24 .25 .41 64 33 87 58 86 61 76 54 77 49
25 .13 .06 .68 .10 53 34 87 50 86 47 74 53 90 53
26 53 31 71 46 68 42 88 54 91 57
27 T 74 36 64 51 63 50 89 58 79 52
28 .03 .03 .20 84 45 75 50 58 44 84 52 78 53
29 .10 T 83 48 77 48 64 44 76 53 76 52
30 .93 .04 70 45 78 51 83 47 67 56 91 53

31 T 12 41 68 51 91 57

XI



CLIMATIC DATA - LANGDON

Temperature
Precipitation April May June July August
Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 .32 .54 37 22 63 35 62 35 75 53 77 50
2 T 49 30 73 a4 47 33 72 49 78 57
3 .01 .10 54 31 72 45 57 36 78 57 78 61
4 T .05 .33 41 20 79 52 64 34 82 52 71 61
5 .21 32 22 88 37 56 33 76 54 69 61
6 T 38 25 67 41 70 47 84 60 77 7
7 38 23 58 34 76 52 89 61 76 52
8 .13 33 17 71 35 80 60 90 54 75 52
9 .02 36 21 89 56 76 48 80 56 85 50
10 .01 .01 .17 57 31 80 50 67 40 74 53 58 38
11 .40 .46 .06 .01 54 29 79 54 62 44 70 45 67 49
12 .36 .28 .00 61 35 60 42 59 41 77 53 63 52
13 .14 .56 .6l 46 30 50 36 66 46 83 61 63 51
14 .02 .02 58 35 58 32 72 47 79 52 59 46
15 2T .06 .02 75 34 55 40 64 54 70 46 66 42
16 .33 60 29 58 39 71 54 17 52 69 46
17 .04 .63 .74 42 29 67 46 65 44 86 56 64 49
18 .14 .21 66 38 75 41 60 48 72 57 54 42
19 .04 71 42 79 39 65 42 76 49 57 38
20 o .11 76 50 63 30 72 54 79 51 64 40
21 .01 .15 59 31 69 37 79 57 70 47 66 47
22 .01 .03 .04 59 31 75 47 62 40 69 46 69 51
23 .28 63 33 78 46 68 43 81 55 74 51
24 .05 .02 62 30 83 51 67 43 81 54 64 52
25 .06 1.04 60 35 71 46 63 54 68 46 71 47
26 .04 .28 38 26 57 46 67 47 76 a4 74 51
27 .14 T 45 30 62 37 63 49 76 53 76 44
28 .04 1.05 66 38 66 46 52 45 79 48 68 43
29 .36 .08 .10 85 51 68 52 61 46 68 39 58 41
30 .37 T 85 36 64 47 61 49 72 49 66 45
31 .76 .25 ' 62 - 42 74 48 71 53




CLIMATIC DATA - CARRINGTON

Temperature

Precipitation April May June July August

Date April May June July Aug. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 49 31 78 39 69 39 80 51 77 51
2 52 32 80 41 59 34 85 50 78 53
3 .51 48 31 88 48 62 37 89 65 77 62
4 1.3 .03 44 23 86 55 59 37 88 55 75 57
5 .03 42 21 67 39 68 35 88 50 83 60
6 T .32 42 26 65 38 76 56 93 57 83 59
7 38 23 71 33 84 55 97 56 82 53
8 T 39 14 89 42 83 62 89 57 91 55
9 62 22 87 52 83 47 89 56 90 53
10 .06 62 28 85 48 64 47 84 50 74 38
11 1.02 D2 .27 65 27 71 58 64 45 83 50 67 53
12 .08 1.01 .04 .80 62 42 60 57 66 37 90 54 64 57
13 A5 58 34 59 37 73 47 90 64 67 49
14 2 81 32 54 37 75 55 73 52 72 44
15 d 76 32 54 43 78 49 82 47 77 46
16 .21 56 27 68 40 77 59 87 49 75 50
17 .22 .54 73 25 75 40 65 87 59 65 49
18 .48 .15 .81 77 46 80 46 68 51 77 58 64 40
19 T .24 82 38 79 43 73 42 81 48 65 36
20 75 44 65 34 34 46 82 52 71 38
21 .03 .74 73 28 76 40 75 48 78 48 76 55
22 .39 64 30 76 48 68 43 88 49 76 57
23 .40 63 33 82 44 69 39 88 69 75 47
24 T .09 62 26 82 54 70 39 81 60 69 54
25 .04 .09 .05 46 26 71 54 77 42 78 49 73 44
26 47 21 66 45 77 42 81 49 78 56
27 .41 .15 69 22 64 45 60 50 82 58 78 45
28 .48 .15 84 41 68 47 53 44 76 48 69 49
29 .30 T .15 87 46 71 56 65 44 71 41 67 48
30 .54 .13 85 41 72 50 80 51 71 54 73 47
31 .23 .08 69 48 75 41 74 64

IX



XI1
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 of water and all postemergence treatments were applied in 8.5 gpa of water
at 35 psi, except where stated otherwise.

A1 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
Abwo = Absinth wormwood Nfcf = Nightflowering catchfly
Bar1l (Bar) = Barley Pest (Soth) = Perennial sowthistle
Bd1f = Broadleaf Pesw = Pennsylvania smartweed
Bygr = Barnyardgrass Powe = Pondweed
Cath = Canada thistle Prit = Prickly lettuce
Cobu = Common cocklebur Prpw = Prostrate pigweed
Colg = Common lambsquarter 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
Fipc = Fieldpennycress Sugb (Sube) = Sugarbeet
Flwe (F1ix) = Flixweed Sunfl (Sufl, Cosf) = Sunflower
Foba = Foxtail barley Tamu = Tansy mustard
Fomi = Foxtail millet Taoa = Tame oat
Fxtl = Foxtail species Tumu = Tumble mustard
Grft = Green foxtail Tymu = Tame yellow mustard
Grpw (Gfpw) = Greenflower pepperweed Vowh = Volunteer wheat
Howe = Horseweed Wesa = Western salsify
KOCZ = Kochia Wht = Wheat
Lent = Lentils Wibu = Wild buckwheat
Lesp = Leafy spurge Wimu = Wild mustard
Mael = Marshelder Wioa = Wild oats
Mesa = Meadow salsify Yeft = Yellow foxtail
Methods
PPI = Preplant incorporated PE = Preemergence
PEI = Preemergence incorporated P, PO, POST = Postemergence
Miscellaneous
DF = Dry flowable UC = Union Carbide
F = Fall RH = Rohm and Haas
FL (F) = Flowable POSS, PO, OC = Petroleum oil
S = Spring concentrate (17% emulsifier)
L = Liquid SPK = Spike stage
G = Granules or gallon/A SURF, S = Surfactant
Inc (I) = Incorporation Tswt (TW) = Test weight
%ir (inj) = Percent injury rating WP = Wettable power
%sr (%std,strd) = Percent stand reduction WK = surfactant by DuPont
HT = Plant height X-77 = Surfactant by Ortho
dma = Dimethylamine Y1id = Yield

bee = Butoxyethanol ester RP = Rhome-Poulenc



VIII

LIST OF HERBICIDES TESTED IN 1985

Common Name Abbre- Trade

or Code Name viationd Chemical Name Name

AC-22,293 None methyl 6-(4-isopropyl-4-methyl-5- Assert

AC293 oxo-2-2-imidazolin=2-y1)-m-toluate

+ methyl 2-(4-isopropyl-4-methyl-
5-oxo0-2-imidazolin-z-y1)-p-toluate

AC-263, 499 AC-499 5-ethy1-2-(4-isopropyl-4-methyl-5-oxy-2- None
imidazolin-2-y1)-nicotinic acid

AC-252, 925 2-(4-isopropyl-4-methyl-5-oxy-2- Arsenal
imidazolin-y-y1)nicotinic acid

Acetochlor Acet 2-chloro-N(ethoxymethyl)-6'-ethyl- Harness
o-acetotoluidide

Acifluorfen Acif 5-[2-chloro-4-(trifluoromethyl) Blazer
-phenoxy]-2-nitrobenzoic acid Tackle

Alachlor Alac 2-chloro-2',6'-diethyl-N- Lasso
(methoxymethyl)acetanilide

Ametryn Amet 2-(ethylamino)-4-(isopropylamino)- Evik
6-(methylthio)-s-triazine

Amitrole Amit 3-amino-s-triazole + ammonium thio- Amitrole
cyanate methyl sulfanilycarbamate

Atrazine Atra 2-chloro-4-(ethylamino)-6-(isopropyl) AAtrex
-amino)-s-triazine

BAS-14001H Not released None

BAS-04408H 't o None

BAS-03701H " 3 None

Benazolin Bena 4-chloro=-2-oxo0-3-benzothiazoline None
acetic acid

Bentazon Bent 3-isopropyl-1H-2,1,3-benzothia- Basagran
diazin-4(3H)-one 2,2-dioxide

Bromoxynil Brox 3,5-dibromo-4-hydroxybenzonitrile Brominal,

Buctril
Buthidazole Buth 3-[5(1,1-dimethylethyl)-1,3,4- Ravage

thiadiazol-2-y1]-4-hydroxy-1-
methyl-2-imidazolidinone



Common Name Abbre- Trade

or Code Name viationd Chemical Name Name

Butylate Buty S-ethyl diisobutylthiocarbamate Sutan

CGA-24704 Not released

Chloramben Clam 3-amino-2,5-dichlorobenzoic acid Amiben

Chlorpropham CIPC jsopropyl-m-chlorocarbanilate Furloe

Chlorsulfuron Clsu 2-chloro=N-[ [ (4-methoxy-6-methyl- Glean
1,3,5~triazine-2-y1)amino]carbonyl]
benzene-sulfonamide

Cinmethylin Cinm exo-1-methyl-4-(111-methyl-ethyl)-2- Cinch
[ (2-methylphenyl)methoxy]-7-oxa bicyclo

Clopropoxydim Clop (E,E)-2-1[111[1-[[(3-chloro-2- Selectone
propanyl)oxy]imino]butyl]-5 i
-[2-ethylthio)propyl]-3-hydroxy
-2-cyclohexen~-1l-one

Clopyralid Clpg 3,6-dichloro-2-pyridinecarboxylic Lontrel
acid

Cyanazine Cyan 2-[[4-chloro-6-(ethylamino)-s- Bladex
triazine-2-yl]amino]-2-methylprop-
ionitrile

Cycloate Cycl S-ethyl N-ethylthiocyclohexane- Ro-Neet
carbamate

Dalapon Dala 2,2-dichloropropionic acid Dowpon

Desmedipham Desm ethyl m-hydroxycarbanilate carban- Betanex
ilate (ester)

Diallate Dial §-(2,3-dich1oroa11y)diisopropy1thio- Avadex
carbamate

Dicamba Dica 3,6-dichloro-o-anisic acid Banvel

Diclofop Dicl 2-[4-(2,4-dichlorophenaxy)phenoxy] Hoelon
propanoic acid ;

Diethaty]l Diet N-(ch]oroacety1)-&—(2,6—diethy1opheny1) Antor
-glycine

Difenzoguat Dife 1,2-dimethy1-3,5-diphenyl=1H~- Avenge

pyrazolium



Common Name Abbre- Trade
or Code Name viationd Chemical Name Name
Dikegulac None 2,3:4,6-bis-o-[1-methylylethylidene] Atrinal
sodium -a-L-xylo-2-hexulofuranosonic acid
Dinoseb Dino 2-sec-butyl-4,6-dinitrophenol Dow
General,
Premerge
Diuron Diur 3-(3,4-dichlorophenyl)-1,1- Karmax
dimethylurea
DPX-F6025 Ethyl-2-[[[[4-chloro-6-methy]l- Classic
oxypyridmidin-2-y1]amino]carbonyl]
amino]sulfonyl]benzoate
DPX=-L5300 Not released None
DPX-R9674 § 8 None
DPX-E8698 b o None
DPX-R9521 " " None
DPX-T76376 Mets 2-[[[[(4-methoxy-6-methyl-1,3,5- Ally/
triazin-2-y1)amino]carbonyl]amino] Escort
sulfonyl]benzoic acid
DPX-Y6202 2-[4-(6-chloro-2-quinoxalinyl)oxy] Assure
phenoxy propionic acid ethyl ester
DPX-M6316 DPX-M6 Not released Harmony
EL-103 None Not released None
Endothall Endo 7-oxabicyclo[2.2.1]heptane-2,3- Herbicide
dicarboxylic acid 273
EPTC None S-ethyl dipropylthiocarbamate Eptam
Ethalfluralin Etha N-ethyl-N-(2-methyl-2-propenyl) Sonalan
-2,6-dinitro-4-(trifluromethyl)
benzenamine
Ethofumesate Etho (+)2-ethoxy-2,3-dihydro-3,3-dimethy]l Nortron
-5-benzofuranyl methanesulfonate
Fenac (2,3,6-trichloropenyl)acetic acid Fenatrol
Fenoxaprop Feno (+)-2-[4-[(6-chloro-2-benzoxazolyl) Whip
oxy]phenoxy]propionic acid
Fluazifop Flua, Flua-4 (+)-2-[4-[[5-corifluoromethyl)-2-

pyridinyl]oxy]lphenoxy]propanic acid



Common Name Abbre- Trade
or Code Name viation@ Chemical Name Name
Fluorochloridone Fluo 3-chlor-4-(chloromethyl)-1-[3- Racer

Fluroxypyr

FMC-57020

Fomesafen

Glyphosate

Haloxyfop

Hexazinone

HOE 7115-02H
HOE 7115-01H
HOE 7117-01H
HOE 7117-02H

Imazaquin

Isoxaben

Lactofen

Linuron

MCPA
MCPP

Metamitron

Flox

Fame

Glyp

Halo

Hexa

Imagqg

Lact

Linu

None

None

(trifluoromethyl)phenyl]-2-
pyrrolidinone

4 amino-3,5-dichloro-6-fluro-2- Sturane
pyridloxyacetic acid

2-(2-chlorophenyl)methyl-4,4-dimethy]l Command
-3-isoxozalidinone

5-[2-chloro-4-(trifluormethyl)phenoxy] Reflex
-N-(methylsulfonyl)=-2-nitrobenzamide

N-(phosphonomethyl)glycine Roundup

2-[4-[[3-chloro-5-(trifluoromethyl) Verdict
-2-pyridiny1Joxy]phenoxy]propanic acid

3-cyclohexyl=-6-(dimethylamino)-1- Velpar
methyl-1,3,5-triazine-2,4(1H,3H)-dione

2-[4,5-dihydro-4-methyl-4-(1-methyl- Scepter
ethyl)-5-oxo-1H-imidazo1-2-y1]-3~
quinolinecarboxylic acid

N-[3-(1-ethyl-1-methylpropyl)-5-
jsoxazolyl]-2,6-dimethoxybenzamide

1'-(carboxyethexy)ethyl 5-3-chloro-4- Cobra
(trifluoromethyl)phenoxy-2-
nitrobenzoate
3-(3,4-dichlorophenyl)-1-methoxy-1- Lorox
methylurea
[(4-chloro-o-tolyl)oxylacetic acid Numerous
2-[(4-chloro-o-tolyl)oxy]lpropionic Numerous
acid

4-amino-3-methyl-6-phenyl-1,2,4-triazin Goltix
=5(4H)-one



Common Name

Abbre- Trade
or Code Name viationd Chemical Name Name
Methazole None 2-(3,4-dich1oropheny1)-4—methy1 Probe
-1,2,4-0xazoline-3,5-dione

Methazone None 2-(3,4-dichloropheny1)-4-methy1
-1,2,4-oxadiazo11ne-3,5-dione Probe

Metolachlor Meto 2-ch1oro-ﬂ—(2-ethy1-6-methy1pheny1) Dual
-M—(Z-methoxy-l-methy1ethy1)acetamide

Metribuzin Metr 4-am1no-6-tert-buty1-3-(methy1thio)- Sencor,
gg-triazine-5(4ﬂ)one Lexone

Metsulfuron Mets 2-[[[[(4-methoxy-6-methy1-1,3,5- Ally/
triazin-Z-y])amino]carbony]]amino] Escort
sulfonyllbenzoic acid

Naptalam Napt N-1-napthylphtalamic acid Alanap

Paraquat Para 1,1'-dimethy]-4,4'-bipyridinium jon Paraquat,

Gramoxone

Pendimethalin Pend ﬂ—(l—ethy]propy])-3,4-dimethy1-2,6- Prow]l
dimitrobenzenamine

Phenmedipham Phen methyl m-hydroxycarbanilate m-methyl- Betanal
carbanilate

Picloram Picl 4-amino-3,5,6-trich1or-2-pyridine
carboxylic acid Tordon

PPG 1013 None Not released ° None

PPG 1259 None Not released None

Prodiamine Prod 2,4-dinitro-N3 N3-d1propy1 None
-6-(trif1uoromethy])-l,3-benzenediamine

Prometryn Prom 2,4-bis(1sopropy1amino)-6—(methy]thio) Caparol
-s-triazine

Propachlor Prcl 2-ch1oro-ﬂ-isopropy]acetani11de Ramrod

Propanil Prni 3',4'-d1ch10ropropionani]ide Stampede

Pyrazon Pyra 5-amino-4-chloro-2-pheny1-3(2&)- Pyramin
pyridazinone

R-25788, 2,2-dich1oro-N,N-di-2-proycry1— None

Dichlormid acetamide
R-33865, Ext 0,0-diethy1-0-pheny1 None

Dietholate



Common Name Abbre- Trade

or Code Name viation2 Chemical Name Name

RE-408825 None Not released None

SAN-568 None Not released None

SC-0051 None Not released None

SC-0224, Sulp trimethylsulfarium carbonymethyl- Touchdown

sulphosate aminomethyl phosphosate

SC-1084 None Not released None

SC-15574 None Not released None

Sethoxydim Seth 2-(N-ethoxybutyr1midoy1)-5-(2— Poast
ethylthiopropyl)-3-hydroxy-2-
cyclohexen-1-one

TCA None trichloroacetic acid None

Tebuthiuron Tebu N-[5-(1,1-dimethylethyl)-1,3,4-
thindiazol-2-y1]-NN -dimethylurea Spike

Terbutryn Terb 2-(tert-buty1amino)-4-(ethy1amino)-6- Igran
(methylthio)-s-triazine

Triallate Tria §-(2,3,3-trich1oroa11y1)diisopropy]- Far-go
thiocarbamate

Tridiphane Trid 2-(3,5-dichlorophenyl)-2-(2,2,2- Tandem
trichloroethyl)oxiane

Triclopyr Tric [(3,5,6-trich]oro-Z—pyridiry1)oxy] Garlon
acetic acid

Trifluralin Trif a,a,-trifluoro-2,6-dinitro-N-N- Treflan
dipropyl-p-toluide

2,4-D None (2,4-dichlorophenoxy)acetic acid Numerous

2,4-DP None 2-(2,4-dichlorophenoxy)propionic acid None

Vernolate Vern S-propyl dipropythiocarbamate Vernam

a Abbreviations in the tables may consist
listed letters when space was limited.
varies with available space, but usually was

of only the first one, two, or three
Abbreviations of numbered compounds
the first letters and numbers.



Section 22 Fargo
Mainstation Fargo

Sugarbeet weed
Sugarbeet wild
Casselton, ND
Glyndon, MN
Crookston, MN
St. Thomas, ND
Argyle, MN
Clara City, MN
Hillsboro, ND
Colfax, ND
Langdon, ND
Minot, ND
Williston, ND
Carrington, ND

XIV

SOIL TEST RESULTS AT VARIOUS WEED TRIAL LOCATIONS

Soil Organic 1b/A
Texture Matter PH N p K
Silty clay 6.5 7.5 Applied 70 1b/A N
Silty clay 6.7 7.5 Applied 70 1b/A N
free Silty clay 5.8 7= 1 357 67 1200
oat  Silty clay 4.8 7.9 268 26 650
Silty clay 4.0 7.9 Applied 80 1b/A N
Loam 2.0 7.9 122 40 1795
Silt Toam 4.3 7.8 135 28 285
Silt loam 3.6 7.9 65 11 380
Silty clay loam 3.8 7.8 60 69 720
Loam 4.2 7.7 194 19 270
Silty clay. 3.6 7.8 112 23 440
Silt Toam 6.4 7.6 407 145 4600
Clay loam 4.6 7.8 Fertilized by test
Loam 2l 7.0 Fertilized by test
Loam 2.3 6.8 Fertilized by test
Loam 3.6 7.2 Fertilized by test



Preplant incorporated herbicides, Argyle, 1985. Herbicides were applied in 17
gpa water at 40 psi to the center four rows of 8ix row plots April 29 when the
air temp.=78F, soil temp. at six inches=54F, wind was south at 12 mph, soil
surface was dry, 1-2 inches was moist, and 2-4 inches was wet. Incorporation
was with a rototiller set four inches deep for treatments containing EPTC or
cycloate and 2 inches deep for all other treatments. Beta 1230 sugarbeet was
seeded 1.25 inches deep in 22 inch rows April 29, Redroot pigweed, Pennsyl-
vania smartweed, wild oat, and green foxtail control and sugarbeet injury were
evaluated July 8.

Redroot Pennsylv. Wild Green
Sugarbeet Pigweed Smartweed Oats Foxtail
injury control control control control

Rate rating rating rating rating rating
Treatment (Ib/A)  =meccoemccoommcmee o (F)=mmmmmmm el
EPTC 2 5 66 33 81 96
EPTC 3 14 65 41 91 99
EPTC+extender 2 5 63 29 T4 98
EPTC+extender 3 9 55 35 92 99
Cycloate+EPTC 2+2 8 76 73 88 99
Cyclo+EPTC+extender 2+2 15 88 66 97 99
Ethofumesate 3.75 3 99 97 93 99
Diethatyl 6 3 98 T4 g5t 99
Diethatyl+Cycloate  4+3 24 99 96 97 99
Diethatyl+Diallate  U+4 18 97 81 99 99
Diethatyl+Diallate 4+2 16 97 88 99 98
FMC-57020 1 35 30 95 99 99
Diallate it 3 15 8 99 96
EPTC+Diallate 2+4 28 51 53 99 99
EPTC+Diallate 2+2 10 58 51 99 99
Mean 13 70 61 93 98
High mean : 35 99 97 99 99
Low mean 3 15 8 T4 96
Coeff. of variation 62 15 21 8 2
LSD(1 Percent) 15 20 25 14 3
LSD(5 Percent) 11 15 19 10 2
No. of reps 4 4 Y b 4
Summary

EPTC+extender (R-33865) gave weed control similar to EPTC. Cycloate+EPTC
gave better control of Pennsylvania smartweed than EPTC. Only ethofumesate,
diethatyl+cycloate, and FMC-57020 gave over 95% control of Pennsylvania smart-
weed. Diallate at 4 1b/A gave 96% control of green foxtail but only 15% cont-
rol of redroot pigweed. EPTC + diallate at 4 1b/A gave more sugarbeet injury
than EPTC+diallate at 2 1b/A. FMC-57020 caused the greatest sugarbeet injury.
Ethofumesate and diethatyl gave nearly total control of redroot pigweed. All
combinations with diethatyl caused more sugarbeet injury than diethatyl alone.



Preplant incorporated herbicides, Clara City, 1985. Herbicides were applied in
17 gpa water at 40 psi to the center four rows of six rcw plots May 6 when the
air temp.=TYF and the wind was west at 15 mphi. Incorporation was with a roto-
tiller operated four in. deep for treatments containing EPTC or cycloate and
two inches deep for all other treatments. Beta 1132 sugarbeet was seeded
1.25 inches deep in 22 in. rows May 7. Green and yellow foxtail, common lambs-
quarters, and buffalo bur control and sugarbeet injury were evaluated June 25.

Common Buffalo
Sugarbeet Foxtail Lambsiquarters Bur

in jury control control control

Rate rating rating rating rating

Treatment (1b/A) - (3 )=m=em - ==
EPTC 2 10 95 35 99
EPTC 3 3 98 28 96
EPTC+extender 2 0 97 46 96
EPTC+extender 3 9 99 61 99
Cycloate+EPTC 2+2 5 99 76 83
Cyclo+EPTC+extender 2+2 25 99 84 95
Ethofumesate 3.75 3 81 79 71
Diethatyl 6 32 91 45 98
Diethatyl+Cycloate 443 19 99 66 97
Diethatyl+Diallate U4+l 61 - 99 87 83
Diethatyl+Diallate 442 40 91 76 93
FMC-57020 1 55 97 96 89
Diallate L 1 95 90 38
EPTC+Diallate 244 26 98 91 98
EPTC+Diallate 2+2 23 98 89 73
Mean 22 96 70 87
High mean 61 99 96 99
Low mean » 0 81 28 38
Coeff. of variation 85 5 32 23
LSD(1 Percent) 85 10 42 46
LSD(5 Percent) 26 T 32 34
No. of reps i 4 Y 3

Summary

EPTC+extender (R-33865) gave weed control similar tc EPTC alone. Cycloate+
EPTC gave better common lambsquarters control than EPTC at 2 or 3 1b/A. Dial-
late at 4 1b/A gave 90% control of common lambsquarters. Several treatments
gave good control of buffalo bur. Ethofumesate and dizllate tended to be less
effective than EPTC, FMC-57020, or diethatyl. Diethatyl at 6 1b/A, diethatyl+
diallate, and FMC-57020 caused or tended to cause more sugarbeet injury than

other treatments.



Preplant incorporated herbicides, Colfax, 1985. Herbicides were applied in 17
gpa water at 40psi to the center four rows of six row plots May 7 when the air
temp.=T1F, soil temp. at 6 inches=56F, wind was northeast at 3-5 mph, and soil
surface was dry and 1 - 4 inches was moist. Incorporation was with
a rototiller operated four inches deep for treatments containing EPTC or
cycloate and 2 inches deep for all other treatments. Bush Johnson 19
was seeded 1.25 inches deep in 22 inch rows May 7. Redroot pigweed and
foxtail barley control and sugarbeet injury were evaluated June 22,

Redroot Foxtail

Sugarbeet Pigweed Barley

injury control control

Rate rating rating rating

Treatment (bZR). e (T ——
EPTC 2 5 59 98
EPTC 3 8 87 99
EPTC+extender 2 5 76 96
EPTC+extender 3 10 88 99
Cycloate+EPTC 242 10 88 99
Cyclo+EPTC+extender 2+2 14 91 99
Ethofumesate 3.75 3 95 85
Diethatyl 6 8 92 99
Diethatyl+Cycloate  4+3 3 92 99
Diethatyl+Diallate U4+l 3 91 99
Diethatyl+Diallate U4+2 10 84 98
FMC-57020 1 50 68 96
Diallate 4 0 1 64
EPTC+Diallate 2+2 3 69 99
EPTC+Diallate 2+ 15 75 99
Mean : 10 7y 95
High mean 50 95 99
Low mean 0 1 64
Coeff. of variation i 14 8
LSD(1 Percent) 14 20 15
LSD(5 Percent) 11 15 11
No. of reps y h 4

Summary

FMC-57020 gave poor redroot pigweed control and severe sugarbeet injury.
EPTC at 2 1b/A plus extender (R-33865) gave greater redroot pigweed control
than EPTC at 2 1b/A without extender. Ethofumesate and diallate gave less
control of foxtail barley than the other treatments.



Preplant incorporated herbicides, Hillsboro, 1985. Herbicides were applied in
17 gpa water at 40 psi to the center four rows of six row plots May 9 when the
air temp. = 85 F, wind was north 5 - 10 mph, and the top 2 inches
of soil was dry with moist soil at 2-4 inches. Herbicides were incorporated
with a rototiller operated four inches deep for treatments containing EPTC or
cycloate and operated two inches deep for all other treatments. Bush Jolnson
19 sugarbeet was seeded 1.25 inches deep in 22 inch rows May 9. Wild
mistard and green and yellow foxtail control and sugarbeet injury were evalu-
ated July 15.

Wild Gr.&Ye.

Sugarbeet Mustard Foxtail

injury control control

Rate rating rating rating

Treatment (1b/A) = emmmcccccsooo——- (F)ommmmmmmeoe e
EPTC 3 0 0 83
EPTC+extender 3 0 0 90
EPTC+Cycloate 2+2 0 0 93
EPTC+extender+Cycloate 242 0 28 97
Cycloate y 0 0 93
Ethofumesate 3.75 0 68 69
Diethatyl 6 0 0 79
Ethofumesate+Cycloate 3+3 0 66 96
Ethofumesate+Cycloate 3.75+4 0 76 97
Diethatyl+Cycloate h43 0 0 90
Ethofumesate+Diallate 3.75+4 0 70 90
Ethofumesate+Diallate 3.75+2 0 55 86
Ethofumesate+TCA 3.75+6 0 66 75
Diallate y 0 0 88
Ethofumesate+Metamitron 3.75+4 0 85 61
FMC-57020 1 8 5 87
Metamitron 6 0 88 11
Metolachlor 3 0 6 92
Mean 0 34 82
High mean 8 88 97
Low mean 0 0 11
Coeff. of variation 849 35 12
LSD(1 Percent) T 22 19
LSD(5 Percent) 5 17 14
No. of reps 4 y 4

Summary

Only FMC-57020 caused visible sugarbeet injury. Metamitron gave greater
control of wild mustard than the other treatments. EP7C + extender (R-33865)
gave foxtail control similar to EPTC alone. Metolach.or gave 92% control of
foxtail without sugarbeet injury. Ethofumesate+diallate or ethofumesate+cycl-
oate gave better foxtail control than ethofumesate alone.
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Simulated soil residues in weed free sugarbeets, Fargo, 1985. Herbicides were
applied in 17 gpa water at 40 psi to four row plots April 30 when the air
temp. was TOF, wind was northwest at 13 mph, and the soil temp. at six inches
was 55F. Herbicides were incorporated with an Alloway Seedbetter set 2 inches
deep. Great Western Mono-Hy R-103 was planted 1.25 inches deep in 22 inech rows
April 30. Plots were hand thinned to an 8 inch spacing and hand weeded June 2
and were maintained weed free throughout the growing season. Sugarbeet injury
was evaluated June 19. Sugarbeets were harvested from 52 feet of the center
two rows of each plot September 24.

Sgbt : Loss Sgbt

inj Root to Extrac Popul
Rate ratg Sucros Yield Impur Molas Sucros per

Treatment  (1b/A) (%) (3)  (ton/A) Index @0 (b/A) 52t
Trifluralin .05 2 17.4 21.6 648 1.5 6802 63
Trifluralin ol 9 17.1 23.1 783 1.8 6971 66
Trifluralin .15 17 16.9 23.1 808 1.9 6873 64
Trifluralin 52 24 16.2 22.8 904 2.0 6412 55
Trifluralin 3 40 16.4 18.1 882 2.0 5144 43
Trifluralin AU 53 16.2 17.9 980 2.1 4963 37
Ethal fluralin .05 0 17.0 22.3 793 18 6686 58
Ethalfluralin ol 11 16.7 21.8 807 1.8 6402 62
Ethal fluralin .15 16 16.3 21.5 886 2.0 6109 63
Ethalflural in 22 27 16.2 L 215 966 200 5907 52
Ethal fluralin <3 50 15.8 12 1027 2.2 4626 36
Ethalfluralin 4 53 16.4 17.9 910 2.0 5019 35
Pendimethalin .05 0 16.6 22.9 857 1.9 6630 65
Pendimethal in o T 17.1 19.9 721 1.7 6063 61
Pendimethalin .15 21 16.0 22.6 973 2.1 6178 61
Pendimethalin .2 23 16.5 20.5 863 1.9 5885 59
Pendimethalin .3 33 16.6 19.8 873 2.0 5710 51
Pendimethalin b 47 16.3 18.6 QL2 2.1 5194 41
Untreated Check . U] 16.3 22.3 968 2.1 6196 61
Atrazine-L .05 L 17 1 20.8 767 1.8 6285 59
Atrazine-L ol 2 16.4 2055 860 1.9 6165 67
Atrazine-L 15 L} 17.1 23.2 712 1.7 7060 63
Atrazine-L 2 10 17.0 22.7 776 1.8 6844 60
Atrazine-=L o5 18 17.0 22.4 759 T 6748 63
Dicamba .05 6 16.6 22.1 8u3 1.9 6425 64
Dicamba ol 23 17.0 21.9 738 1.7 6645 59
Dicamba .2 43 16.7 19.8 T64 el 5855 48
Dicamba S T4 16.3 15.0 972 2.1 4230 35
Picloram .008 10 17.0 22.0 785 1.8 6594 65
Picloram 016 28 16.5 20.4 886 2.0 5843 By
Mean 22 16.6 20.9 848 1.9 6082 56
High mean T4 17.4 23.2 1027 2:2 7060 67
Low mean 0 15.8 15.0 648 165 4230 35
Coeff. of variation 41 3.4 11.0 16 13.4 12 12
LSD(1 Percent) 5 0.9 3.8 224 0.4 1182 1
LSD(5 Percent) 11 0.7 2.9 169 0.3 895 8
No. of reps 5 5.0 5.0 5 5.0 5 5

Summary

Extractable sucrose/A tended to be reduced by trifluralin at 0.2 1b/A,
ethalfluralin at 0.1 1b/A, and pendimethalin at 0.1 1b/A. Atrazine at 0.3 1b/A
did not cause yield 1loss. Dicamba at 0.2 1b/A and picloram at 0.016 1b/A
tended to reduce extractable sucrose/A.



PPI and postemergence herbicides on weed free sugarbeets, Fargo, 1985. All
treatments were applied in 17 gpa water at 40 psi to four row plots. Preplant
incorporated herbicides were applied April 30 when the air temp. was TOF, soil
temp. at six inches was 55F, and wind was from the northwest at 13 mph. EPTC+
cycloate was incorporated with a rototiller set four inches deep and all other
soil applied treatments were incorporated with an Alloway Seedbetter set two
inches deep. GW Mono-Hy R-103 sugarbeet was seeded 1.25 inches deep in 22 inch

rows April 30. Postemergence treatments were applied June 20, June 26, and
July 1. Weather information follows:
Soil Temp
Time Air at six Relat Wind Sgbt
of Temp inches Humid Wind Speed Leaf
Date Day (degF) (degF) (3) Direct (mph) Stage
June 20 4:30 pm 84 71 uy SE 20 6-10
June 26 1:30 pm 72 (Gt bl N 9 8-10
July 1 5:30 pm 84 70 Yy N 12 10-12

Soil moisture June 20 was dry on the surface, moist at 1-2 inches, and wet at
3=l inches. Soil moisture June 26 and July 1 was dry on the surface and wet
below the surface. Sugarbeets were hand weeded and hand thinned to an 8 inch
spacing June 2 and plots were maintained weed free throughout the growing
season. Sugarbeet injury was evaluated June 19 before postemergence treatments
were applied. Sugarbeets were harvested from 56 feet of the center two rows
of each plot September 2L,

Sgbt Loss

inj Root to Extr Sgbts

Rate ratg Sugr Yield Impur Mol Suer per

Treatment® (1b/8) (%) (%) ton/A Index (%) 1b/A 52ft.
Acetochlor 2 55 15.2 19.9 1183 2.4 4997 39
Acetochlor 3 70 14.6 19.8 1254 2.5 4689 31
Alachlor 2 32 15.5 22.4 1101 2.3 5812 51
Alachlor 3 48 15.6 20.7 1074 2.3 5433 43
Alachlor /3 60 15.3 19.8 1128 2.3 5020 35
Metolachlor 2 10 15.6 22.2 1103 2.3 5790 64
Metolachlor 3 10 15.6 22.8 1105 2.3 5984 61
Metolachlor y 22 15.5 23.2 1107 2.3 5973 58
Diallate 2 6 15.6 22.1 1107 2.3 5784 62
Diallate 4 4 16.1 21.4 983 2.1 5860 61
Diallate 6 18 3547~ 22. % 1094 L2.3% 5817 763
FMC-57020 55 § 15.9 22.0 1065 2.3 5874 64
FMC-57020 1 22 15.3 21.8 1110 2.3 5565 65
FMC-57020 2 36 16.2 20.7 926 2.0 5771 58
Untreated Check : 5 15.8 22.4 1055 2.2 5985 65
EPTC+Cycloate 2+2 21 15.8 21.6 1054 2.3 5770 66
Diethatyl 6 5 16.2 22.0 973 2.1 6112 64
EPTC+Cyc/Des 2X/Des+Dala 2+2/.75/1+2 25 15.7 19.3 1006 2.1 5126 60
EP+Cy/De 2X/De+Se+0 2+2/.75/1+.2+.25G 28 15.9 20.5 984 2.1 55M1 57
Diet/Desm 2X/Desm+Dalapon 6/.75/1+2 11 15.5 20.4 1086 2.3 5327 64
Diet/De 2X/De+Seth+0C 6/.75/1+.2+.25G 8 15.9 21.7 1041 2.2 5815 64

Table continued on next page.



Table continued from last page.

Sgbt Loss
inj Root to Extr Sgbts
Rate ratg Sugr Yield Impur Mol Sucr per
Treatment® (1b/A) (%) (%) ton/A Index (%) 1b/A 52ft.
Mean 2USSIo s Us0 s 2B 56 21 57
High mean ONNI62M N 28150 25 ol 6o 166
Low mean b 14.6 19.3 926 2.0 4689 31
Coeff. of variation 43 4.6 T.9 15 10.5 10 11
LSD(1 Percent) JORESITSSI6 255010 1 Saimsi v io
LSD(5 Percent) 1298510/58 S5581 JORSE ST 8PS0 S X616 7
No. of reps G RG6L0R 60 6 6.0 6 6
¥ OC = Hopkin's Agicide Activator
Summary

Acetochlor caused more sugarbeet injury than alachlor and alachlor caused
more injury than metolachlor. Sugarbeets treated with acetochlor at 2 or 3
1b/A or with alachlor at U4 1b/a yielded less extractable sucrose than the un-
treated check. All rates of acetochlor and alachlor reduced sugarbeet popula-
tions compared to the untreated check. Plots treated with desmedipham+dalapon
at 1+2 1b/A yielded less extractable sucrose than the untreated check. Sugar-
beets treated with FMC-57020 turned partially white early in the season but
they recovered from that injury and no significant yield loss was measured.



Soil applied plus postemergence herbicides, Crookston, 1985. Preplant incor-
porated and preemergence herbicides were applied April 21l when the air temp.
was 60F, soil temp. at six inches was BUF, wind was north at 10 mph, soil
was dry on the surface, and moist at 1-4 inches. PPI herbicides were
incorporated with a rototiller set four inches deep. Beta 1230 sugarbeet was
seeded 1.25 inches deep in 22 inch rows April 24, The first portion of three
application postemergence treatments was applied 12:15 pm May 22 when the sky
was partly cloudy, air temp. was 72F, soil temp. at six inches was 65F, rel.
hum. was 57%, wind was east at 10 mph, sugarbeets had 2 leaves, green foxtail
was 0.5-1.5 inches tall, prostrate and redroot pigweed wire cotyledon to 2
leaf, and kochia had a rosette diameter of 0.5 to 1.5 inches. The second por-
tion of three application postemergence treatments and the first portion of
two application postemergence treatments were applied 12:30 pm May 28 when the
sky was cloudy, air temp. was 64F, soil temp. at six inches was 65F, wind was
southeast at 12 mph, relative humidity was 52%, soil was dry on surface, moist
at 1-2 inches, wet at 3-4 inches, sugarbeets had 4.6 leaves, redroot pigweed
was cotyledon to 6 leaf, prostrate pigweed was cotyledon to 1.5 inches tall,
green foxtail was 1-3 inches tall, and kochia had a rosette diameter of 1-3
inches. The second portion of two application postemergence treatments was
applied 12:30 pm June 3 when the sky was sunny, air temp. was 61F, soil temp.
at six inches was SUF, rel. hum. was 54%, wind was southeast at & mph, soil
was dry on surface, moist at 1-4 inches, and sugarbeets were in the
six leaf stage. Weeds had grown very little since May 22 due to herbicide
treatments. The final portion of three application postemergence herbicide
treatments was applied 10:00 am June T when the air temp. was 78F, soil temp.
at six inches was 62F, sky was sunny, wind was west at 12 mph, rel. hum. was
43%, sugarbeets remained in the six leaf stage with burned leaves due to herb-
icide injury, and most weeds in the treated plots had died. A second flush of
green foxtail and redroot pigweed had appeared June 7 and were very small.
Hand weeded check plots were weeded June 1 and kept weec free throughout the
the growing season. Sugarbeets were hand thinned to an 8 inch spacing dJune 20.
Sugarbeets were harvested October 1 from 30 feet of each of the center two
rows of each plot. Prostrate pigweed and green foxtail control and sugarbeet
injury were evaluated dJune 14. Redroot and prostrate pigweed, green foxtail,
and kochia control and sugarbeet injury were evaluated July 19.

== June 14 —= ——ecee- July 19 -=-----

Sgbt Prpw Grft Sgbf: Rrpw Prpw Kocz Grft

inj entl entl inj ecntl cntl entl cntl

Rate ratg ratg ratg ratg ratg ratg ratg ratg

Treatment®# (1b/A) sc=mmm—ec—cc—mae— (§) ——emmmm—ec—m—————
EPTC+Cycloate (PPI) 2+42 0 50 94 0 59 59 13 88
Diethatyl (Pre) 6i:020) < 5l 83 0 68 170 0 86
Ethofumesate (Pre) 3.7 0 81 66 0 0 R 55 Sk 56
Desmedipham&Phenmedipham 2X .5 0 96 98 0O 88 88 92 93
Des&Phen+Endothall 2X Bas250 . g3 9] (ORI B i B
Des&Phen 2X/Desé&Phen+Dalapon §5/1a2 " 13t iog  Nogesiig BENB BN 8 B 06 918
De&Ph/Deé&Ph+Sethoxy+0C .5/ .5+.2+.25G y 98 99 0 8T 87 87 99
DP/DP+Se+0/DP+Et .5/.5+.2+.25G/.8+1.2 50 99 99 20 94 9y 99 99
D&P/D&P+Fluazifop+0C .5/.5+.188+.25G 8 98 99 13 84 8l 95 97
D&P/Seth+0C/D&P+Dala .8/ .2+.25G/1+2 51 99 99 26 87 88 96 98
DP+En/DP+En+S+0 .5+.25/.5+.25+.2+.25G 1 95 98 4SO 80 MR BdEERg 5

Table continued on next page.



Table continued from last page.

-— June 14 —- —(————__ July 19 ——eceee_
Sgbt Prpw Grft Sgbt Rrpw Prpw Kocz Grft
inj entl cntl inj entl entl entl cntl
Rate ratg ratg ratg ratg ratg ratg ratg ratg
Treatment* ¥ (Ib/A) ——memeeooeoee o (§ D
EPTC+Cycloate/Desmed&Phenmed 2X
EPTC+Cycloate/Des&Phen+Endothall 2X
EPTC+Cycl/De&Ph 2X/De&Ph+Dalapon
EPTC+Cycl/Des&Phen/De&Ph+Se thoxy+0C
EPTC+Cycl/D&P/D&P+Seth+0C/D&P+Etho
EPTC+Cycl/Des&Phen/Des&Phen+Flua+0C
EPTC+Cycl/Deé&Ph/Seth+0C/De&Ph+Dala
EPTC+Cycl/Dé&P+Endo/D&P+Endo+Se th+0C
Diethatyl/Desmed &Phenmed 2X
Diethatyl/Des&Phen+Endothall 2X
Diethatyl/De&Ph 2X/De&Ph+Dalapon
Diethatyl/De&Ph/De&Ph+Sethoxydim+0C
Diethatyl/D&P/D&P+Seth+0C/D&P+Etho
Diethatyl/Des&Phen/Des&Phen+Flua+0C
Diethatyl/De&Ph/Seth+0C/De&Ph+Dala
Diethatyl/D&P+Endo/D&P+Endo+Seth+0C
Ethofume/Desmed &Phenmed 2X
Ethofume/Des&Phen+Endothall 2X
Ethofume/De&Ph 2X/De&Ph+Dalapon
Ethofume/De&Ph/Deé&Ph+Se thoxydim+0C
Ethofume/DE&P/D&P+Seth+0C/D&P+Etho
Ethofume/Des&Phen/Des&Phen+Flua+0C
Ethofume/De&Ph/Seth+0C/De&Ph+Dala
Ethofume/D&P+Endo/D&P+Endo+Se th+0C

bily 199 S0 08 SR 08 ORI gRE S ROB Y N0
9% 199 89 0...98 - G8. 67 . 99
60599 9 9E e 28800l i lgg " R9gE T g
b 99 99 DR e bl D9 9T 9
S ) SRS LR e o L o o
135 99 198 il 590", 90 9U" 9B

oM M oM o M sk M ok ok e o ok M ak ot sk o ok ke M ok Wk R
Ul

Hand Weeded Check 0 0 0 5 99 99 99 99
Mean 20 93 95 10 89 89 88 96
High mean T3 99 99 39 99 99 99 99
Low mean 0 0 0 0 59 55 0 56
Coeff. of variation 39 5 L 80 9 8 6 y
LSD(1 Percent) 15 8 AR ) < ) e | e ) 8
LSD(5 Percent) 11 6 bt il Solilh el 8 6
No. of reps b 4 4 4 y u Yy 4

® Herbicide rates are the same when applied in combination or alone.
%# 0C = Hopkin's Agicide Activator

Summary
The postemergence herbicides generally were quite phytotoxic in this experi-
ment. For example, split applied desmedipham+phenmedipham gave over 90% con-

trol of green foxtail and kochia. Postemergence herbicides applied over the
three soil applied treatments gave or tended to give better weed control than
postemergence herbicides alone or soil applied herbicides alone. Plots treated
with desmedipham+phenmedipham+dalapon or desmedipham+phenmed ipham+ethofumesate
had more sugarbeet injury than other plots.
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Soil applied plus postemergence herbicides, Crookston, 1985. (continued)

Loss Sgbt
Root to Extrac Popl
Rate Sucro Yield Impur Molas Sucros per
Treatment¥# (ib/h) (%) (ton/A) Index (%) (1b/A) 60ft
EPTC+Cycloate (PPI) Do 6L 0 SRR AT 1.6 3163 54
Diethatyl (Pre) 67 T30 el w S5 1500 35U 5D
Ethofumesate (Pre) e A e (S K s s e aR L N ol s (6
Desmedipham&Phenmed ipham 2X B 0 B ST 1.6 5619 54
Des&Phen+Endothall 2X .5+.25 17.5 15.6 608 1.4 ho74 60
Des&Phen 2X/Des&Phen+Dalapon B2l 20 17.20 18116 1.8 4892 54
De&Ph/De&Ph+Sethoxy+0C 5/.5+.2+.250G 17.4 185 614 1155, 5528 60
DP/DP+Se+0/DP+Et .5/.5+.2+.25G/.8+1.2 16.2 18.4 797 1.8 5257 56
D&P/D&P+Fluazifop+0C .5/ .5+.188+.25G 16.7 17.6 789 1.8 5187 60
D&P/Seth+0C/D&P+Dala .8/ .2+.25G/ 1+2 16.7 16.1 125 1.6 4810 55
DP+En/DP+En+S+0 .5+.25/.5+.25+.2+.25G 18.0 15.6 5€&2 1.4 5102 60
EPTC+Cycloate/Desmed&Phenmed 2X & 17.3 20,3 656 1.5 6323 61
EPTC+Cycloate/Des&Phen+Endothall 2X # 17.1 19.0 691 1.6 5861 54
EPTC+Cycl/De&Ph 2X/Deé&Ph+Dalapon *® 16,5 16.6 769 1.7 4840 56
EPTC+Cycl/Des&Phen/De&Ph+Sethoxy+0C # 17.1 19.5 63 1.5 6051 54
EPTC+Cycl/D&P/D&P+Seth+0C/D&P+Etho # 16.8 115 741 o'l 5215 66
EPTC+Cycl/Desé&Phen/Des&Phen+Flua+0C & 16.6 19.3 T€6 1.8 567T 54
EPTC+Cyel/De&Ph/Seth+0C/De&Ph+Dala & 16.6 14.7 669 1.5 4388 47
EPTC+Cycl/D&P+Endo/D&P+Endo+Seth+0C # 17.0 19.4 719 1561158815 =51
Diethatyl/Desmed&Phenmed 2X #1755 185 6 1.5 = 15856 = 5T
Diethatyl/Des&Phen+Endothall 2X ® 7.0, 20,8 KTC0 167 L6357 60
Diethatyl/De&Ph 2X/De&Ph+Dalapon N 16,8 16U T3 qis6 = g2 R G
Diethatyl/De&Ph/De&Ph+Sethoxydim+0C #* 17.3 20.1 63 1.5 6323 59
Diethatyl/D&P/D&P+Seth+0C/D&P+Etho & 16.8 16.8 T4 9 1.7 4978 58
Diethatyl/Des&Phen/Desé&Phen+Flua+0C ¥ 16.1 21.3 814 1.8 6033 59
Diethatyl/De&Ph/Seth+0C/De&Ph+Dala * 16.8 15.9 718 60 U757 50
Diethatyl/D&P+Endo/D&P+Endo+Seth+0C # 16.8 19.3 721 1SS 559 56
Ethofume/Desmed &Phenmed 2X #1620 22,5 BUT 1.8 6365 57
Ethofume/Desé&Phen+Endothall 2X # 16.9 21.0 691 1.6 6362 58
Ethofume/De&Ph 2X/De&Ph+Dalapon & 16.8 14.6 678 1.6 4412 54
Ethofume/De&Ph/De&Ph+Sethoxydim+0C # 16.7 21.6 739 1.6 6389 60
Ethofume/D&P/D&P+Seth+0C/D&P+Etho & 16.3 17.9 808 1.8 5155 54
Ethofume/Des&Phen/Des&Phen+Flua+0C # 17.1 21.3 705 1.6 6493 55
Ethofume/De&Ph/Seth+0C/De&Ph+Dala *# 16.8 16.9 700 1.6" 215073 51
Ethofume/D&P+Endo/D&P+Endo+Seth+0C & 17.3 19.4 666 %5 606 1 53
Hand Weeded Check 16.8 22.2 T05 1.6 6666 55
Mean 16.9 17.9 709 1.6 5409 56
High mean 18.0 22.5 8uT 1.8 6666 66
Low mean 16.1 10.6 582 {1 R e e T
Coeff. of variation T 1283 19 15.4 13aee
LSD(1 Percent) 1.5 4.1 255 0.5 1307 12
LSD(5 Percent) 1.1 3.1 193 0.3 989 9
No. of reps 4.0 4.0 h 4.0 4 Y

# Herbicide rates are the same when applied in combination or alone.
#% OC = Hopkin's Agicide Activator

Summary
The hand weeded check yielded more extractable sucrose/A than any other treat-
ment but 15 of the treatments were not significantly Jlower than the hand
weeded check. The 15 similar treatments were the three soil applied treatments
followed by the five postemergence treatments that included only two postemer-
gence applications. Plots treated with postemergence herbicides alone or soil
applied herbicides alone yielded less than the hand weeded check.
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Soil applied herbicides plus postemergence herbicides, Hillsboro, 1985.
Preplant incorporated and preemergence herbicides were applied May 9 when the
air temp., = 85 F, wind was north at 5 - 10 mph, and the soil surface
was dry, 1 - 2 inches was dry, and 3-4 inches was moist. Preplant incor-
porated herbicides were incorporated with a rototiller set four inches deep.
Bush Jomson 19 sugarbeet was seeded 1.25 inches deep in 22 inch rows
May 9. The first split application of all postemergence herbicide treatments
was applied 9:45 am June 20 (mostly sunny, air temp.=7UF, soil temp. at six
inches=64F, wind=southeast 12mph, rel. hum.=47%, soil moisture on surface=dry,
1-2 inches=moist, 3-4 inches=wet) when sugarbeets had U4-6 leaves, wild mustard
was 2-5 inches tall, common lambsquarters was cotyledon to 2.5 inches tall,
redroot pigweed was cotyledon to 2 inches tall, and green and yellow foxtail
was 0.5-3 inches tall. The second portion of all split applied postemer-
gence treatments were applied 5:00 pm June 24 when the air temp.=72F, soil
temp. at six inches=69F, and rel. hum.=57%. Treatments with three postemerg-
ence herbicide applications had the final portion applied 3:30 pm July 1
when the air temp.=80F, soil temp. at six inches=71F, rel. hum.=48%, and the
wind was north at 9 mph. Sugarbeets had 8-12 leaves July 1 and most weeds had
turned brown and stopped growing due to the two earlier herbicide treatments.
All herbicides were applied in 17 gpa water at 40 psi to the center four rows
of six row plots. Wild mustard, common lambsquarters, redroot pigweed, green
and yellow foxtail control and sugarbeet injury were evaluated July 15.

Gré&Ye
Sgbt Wimu Fxtl Rrpw Colq
injientlS S entls entl entl

Rate ratg ratg ratg ratg ratg
Treatment®#® (Ab/R) = e oo oo (0D
EPTC+Cycloate (PPI) 2+2 0 92 63 51
Diethatyl (Pre) 6 0 4o 83 8
Ethofumesate (Pre) 3.75 20 b7 82 41
Desmedipham&Phenmedipham 2X o5 93 58 48 89
Des&Phen+Endothall 2X «5+.25 91 13 56 91

Des&Phen 2X/Des&Phen+Dalapon 5/1+2
De&Ph/Deé&Ph+Se thoxy+0C .5/.5+.2+.25G
DP/DP+Se+0/DP+Et .5/.5+.2+.25G/.8+1.2
D&P/D&P+Fluazi fop+0C .5/.5+.188+.25G
D&P/Seth+0C/D&P+Dala .8/.2+.25G/1+2
DP+En/DP+En+Se+0 .5+.25/.5+.25+.2+.25G
EPTC+Cycloate/Desmed&Phenmed 2X &

gty

97 88 86 99
90 92 56 95
98 97 91 99
83 93 kg 97
97 80 99
90 86 50 90
97 98 G 9

=D

—h
OCOO0ODWO 2000 -=20WOUIWO OO O
O
o

EPTC+Cycloate/Des&Phen+Endothall 2X # 96 99 79 99
EPTC+Cycl/De&Ph 2X/De&Ph+Dalapon & 2 99 99 97 99
EPTC+Cycl/De&Ph/De&Ph+Sethoxydim+0C # 96 99 97 99
EPTC+Cycl/D&P/D&P+Seth+0C/D&P+Etho # 1 99 98 99 99
EPTC+Cycl/Des&Phen/Des&Phen+Flua+0C # 95 99 93 97
EPTC+Cycl/De&Ph/Seth+0C/De&Ph+Dala # 1 99 99 93 99
EPTC+Cycl/D&P+Endo/D&P+Endo+Seth+0C # 95 99 91 99

Table continued on next page.
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Soil applied herbicides plus postemergence herbicides. (continued)

Gré&Ye
Sgbt Wimu Fxtl Rrpw Colq
inj ecntl cntl ecntl ecntl

Rate ratg ratg ratg ratg ratg
Treatment® (1b/A) =~ —mcoemo———eeme (F) ===
Diethatyl/Desmed&Phenmed 2X & 0 97 81 T2 93
Diethatyl/Des&Phen+Endothall 2X * 5 9y 80 76 92
Diethatyl/De&Ph 2X/De&Ph+Dalapon b 25 99 94 97 99
Diethatyl/De&Ph/De&Ph+Sethoxydim+0C # 0 96 95 84 96
Diethatyl/D&P/D&P+Seth+0C/D&P+Etho # 23 99 98 97 99
Diethatyl/Des&Phen/Des&Phen+Flua+0C # 0 97 93 95 97
Diethatyl/De&Ph/Seth+0C/De&Ph+Dala # 24 97 99 96 98
Diethatyl/D&P+Endo/D&P+Endo+Seth+0C b 0 97 | 92 75 86
Ethofume/Desmed&Phenmed 2X * 0 95 97 87 99
Ethofume/Des&Phen+Endothall 2X & 0 98 89 93 99
Ethofume/De&Ph 2X/De&Ph+Dalapon # 23 99 92 97 99
Ethofume/De&Ph/De&Ph+Sethoxydim+0C % 0 98 94 97 99
Ethofume/D&P/D&P+Seth+0C/D&P+Etho ® 11 99 98 99 99
Ethofume/Des&Phen/Des&Phen+Flua+0C # 0 98 96 92 99
Ethofume/De&Ph/Seth+0C/De&Ph+Dala # 18 99 99 98 99
Ethofume/D&P+Endo/D&P+Endo+Seth+0C # 0 97 93 90 98

Mean 6 88 90 84 91
High mean 25 99 99 99 99
Low mean 0 0 40 48 8
Coeff. of variation 79 4 7 12 7
LSD(1 Percent) 9 7 12 19 13
LSD(5 Percent) il 6 9 14 10
No. of reps y Yy l 4 Y

# Rates for soil applied and postemergence herbicides are the same when
applied in combination or alone.
#% OC = Hopkin's Agicide Activator

Summary

All treatments which caused significant sugarbeet injury included desmedi-
phaméphenmedipham + dalapon or desmedipham&phenmedipham + ethofumesate. EPTC+
cycloate gave better control of green and yellow foxtail but less control of
redroot pigweed than ethofumesate and diethatyl. Postemergence treatments over
top of PPI or Preemergence treatments generally gave better control of green
and yellow foxtail and redroot pigweed than postemergence herbicides alone or
soil applied herbicides alone. Desmedipham&phenmedipham/desmed&phenmed+seth-
oxydim+0C/desmed&phenmed+ethofumesate, three applications postemergence, over
top of the soil applied treatments gave 97% or greater control of all weed
species.
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Postemergence herbicides, Argyle, 1985. Beta 1230 sugarbeet was seeded
1.25 inches deep in 22 inch rows April 29. Preemergence herbicides were app-
lied after planting when the air temp.=78F, soil temp. at six inches=54F, wind
was south at 12 mph, soil surface was dry, moist at 1-2 inches, and
wet at 3-4 inches. The first half of split applied postemergence herbicide
‘treatments were applied 6:00 pm June 19 (air temp.=T4F, soil temp. at six
inches=65F, rel.hum.=40%, soil surface was dry, 1-2 inches was wet, 3—4‘inches
was wet) when sugarbeets had 4 to 8 leaves, Pennsylvania smartweed was
1-2.5 inches tall, redroot pigweed was 0.5-1 inch tall, green foxtail was 0.5-
3 inches tall, and wild oats was 2-U4 inches tall. The second half of split
applied treatments and all single application treatments were applied 11:45 am
June 25 (air temp.=75F, soil temp. at six inches=z62F, rel. hum.=82%, wind=
southeast 18 mph, soil surface was dry, 1-2 inches was wet, ' 3-4 inches was
wet) when sugarbeets had 6-8 leaves, Pennsylvania smartweed was 2-3 in. tall,
redroot pigweed was 1-2 inches tall, green foxtail was 1-4 inches tall, and
wild oats was 3-6 inches tall. All herbicides were applied in 17 gpa water at
40 psi to the center four rows of six row plots. Redroot pigweed, green fox-
tail, Pennsylvania smartweed, and wild oats control and sugarbeet injury were
evaluated July 8.

Sgbt Rrpw Pesw Wioa Grft
inj entl | ecntl cntl ~entl

: Rate ratg ratg . ratg ratg ratg
Treatment® ; (1b/A) — —== (2) -- -
Metamitron 2X% 2 - 0 20 40 0 0
‘Des&Phen+Metamitron 2x 542 3 T4 75 ho - us
Desmedipham&Phenmedipham 2X .5 3 58 49 40 50
Desmedipham&Phenmedipham 2 8 75 63 35 ol
Des&Phen+Herbex 2+.25G y 83 76 33 60
Des&Phen+Endothall 2% . .5+.25 0 60 88 35 45
Des&Phen+Dalapon 2X 5+1 5 73 80 48 93
Des&Phen+Ethofumesate 2X A+.75 6 84 86 58 T4
De&Ph/De&Ph+Se thoxy+0C .5/.5+.2+.25G 0 65 64 90 99
Desm/Desm+Se thox+0C .5/.5+.2+.25G 0 95 43 89 99
D&P/D&P+Fluazi fop+0C .5/.5+.188+.25G 0 T3 63 94 99
Benazolin .25 21 14 15 8 13
Sethoxydim+0C «2+.25G 0 0 0 98 99
Fluazifop+0C . 188+.25G 0 0 0 99 99
Des&Phen/Des&Phen+Dalapon 5/ .5+1 3 73 64 43 85
Ethofumesate (Pre) 35705 0 46 63 8 73
Diethatyl (Pre) 6 0 13 13 0 15
Eth/D&P/D&P+Seth+0 3.75/.5/.5+.2+.25G 0 93 86 92 99
Diet/D&P/D&P+Seth+0C 6/.5/.5+.2+.25G 3 88 79 95 99

Table continued on next page.
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Postemergencce herbicides, Argyle. (continued)

Sgbt Rrpw Pesw Wioa Grft
inj cntl centl cntl entl

Rate ratg ratg ratg ratg ratg
Treatment® (1b/A)  =emmmeeeme—e—ne—o () commmmmmoa—e———
Mean 3 57 55 53 69
High mean 21 95 88 99 99
Low mean 0 0 0 0 0
Coeff. of variation 154 18 23 17 18
LSD(1 Percent) 8 20 24 17 2
LSD(5 Percent) 6 15 18 12 18
No. of reps Yy h 4 l u
* OC = Hopkin's Agicide Activator

Summary

Metamitron gave poor control of redroot pigweed and Pennsylvania smartweed
but split applied desmedipham&phenmedipham+metamitron gave better control of
redroot pigweed and P. smartweed than split applied desmedipham&phenmedipham.
Split applied desmedipham&phenmedipham+endothall gave better control of P.
smartweed than split applied desmedipham&phenmedipham. Split applied desmedi-
pham&phenmedipham+dalapon and desmedipham&phenmediphan+ethofumesate gave bet-
ter control of redroot pigweed, P. smartweed, and green foxtail than split ap-
plied desmedipham&phenmedipham. Sethoxydim and fluazifop gave excellent con-
trol of wild oats and green foxtail. Benazolin gave more sugarbeet injury
than any other treatment. Desmedipham/desmedipham+sethoxydim+0C gave better
control of redroot pigweed and 1less control of P. smartweed than desmediphamé&
phenmedipham/desmedipham&phenmedipham+sethoxydim+00. Preemergence ethofumesate
or diethatyl followed by postemergence herbicides gave better weed control
than post herbicides alone or preemergence herbicides alone.
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Postemergence herbicides, Clara City, 1985. Preplant incorporated herbicides
were applied and rototiller incorporated four inches deep May 6 when the air
temp.=T4F and wind was west at. 15 mph. Preemergence herbicides were applied
May 6 and Beta 1132 sugarbeet was seeded 1.25 in. deep in 22 in. rows May 7.
The first half of split application postemergence herbicide treatments were
applied 1:00pm June 5 (air temp.=75F, soil temp. at six inches=z65F, wind=north
at 0-2 mph, rel. hum.=34%, soil surface was dry, 1-2 inches was moist, 3-U
inches was moist) when sugarbeets had 4 leaves, common lambsquarters had 2-6
leaves (1 inch tall), green and yellow foxtail was 0.5-3 inches tall, and buf-
falo bur had 2-4 leaves. The second half of split application treatments
and all single application treatments were applied 1:00 pm June 13 (air temp.=
73F, soil temp. at six inches=65F, wind= south 7 mph, rel. hum.=36%, soil
surface was dry, 1-2 inches was moist, 3-4 inches was wet) when sugarbeets had
6-8 leaves, green and yellow foxtail was 1-6 inches tall, common lambsquarters
was 1-3 inches tall, and buffalo bur had a leaf span of 2-4 inches. All herbi-
cides were gpplied in 17 gpa water at 40psi to the center four rows of six row
plots. Common lambsquarters, buffalo bur, and foxtail control and sugarbeet
injury were evaluated June 25, :

Gr & Ye Common Buffalo
Sugarbeet Foxtail Lmbsqrtrs Bur
injury control control control

; Rate rating rating rating rating

Treatment® Gyl e e R (B) -
Sethoxydim+0C .2+.25G 0 99 0 0
Fluazifop+0C .188+.25G 0 99 0 0
DPX-Y6202+0C .1+.25G 0 99 0 0
Endothall+Sethoxydim+0OC 5+.2+.25G 8 99 0 0
Endothall+Fluazi fop+0C .5+.188+.25G 9 96 5 3
Endothal 1+DPX-Y6202+0C -5+.1+.25G 10 98 0 0
Endothall+Dalapon .5+2 13 66 0 0
Benazolin .25 24 0 39 64
D+En/D+En+Se+0C .5+.25/.5+.25+.2+.25G 11 98 97 97
Desm/Desm+Sethoxydim+OC .5/.5+.2+.25G 10 99 99 99
De&Ph/De&Ph+Sethoxy+0C  .5/.5+.2+.25G 13 99 99 99
Des/Des+Fluazi fop+0C .5/.5+.188+.25G 18 92 99 99
Ethofumesate (Pre) 3.75 0 77 66 34
Diethatyl (Pre) 6 11 88 19 79
Eth/De/De+Seth+0C 3.75/.5/.5+.2+.25G 10 99 99 99
Diet/Des/Des+Seth+0C 6/.5/.5+.2+.25G 19 99 99 99
Des/Des+DPX-Y6202+0C «5/.5+.1+.25G 5 95 98 99
EPTC+Cyc(PPI)/Diet(Pre)/De/De+Seth+0C

2+2/4/ .5/ .5+.2+.25G 29 99 99 99

Table continued on next page.
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Postemergence herbicides, Clara City. (continued)

Gr & Ye Common Buffalo
Sugarbeet Foxtail Lmbsqrtrs Bur
injury control control control

Rate rating rating rating rating
Treatment® (10/A) =cmcceocccameaa (F) ==cmmmmmmecaaae
Mean 10 &9 51 54
High mean 29 99 99 99
Low mean 0 0 0 0
Coeff. of variation 78 5 14 11
LSD(1 Percent) 15 8 13 11
LSD(5 Percent) 11 6 10 9
No. of reps y 4 y Y
® OC = Hopkin's Agicide Activator

Summary

Benazolin and EPTC+cycloate (PPI) + diethatyl (Pre) + desmedipham/desmedi-
pham+sethoxydim+OC (Post) gave over 20% sugarbeet injury. Sethoxydim+OC alone
or in combination with endothall or desmedipham gave nearly total control of
green and yellow foxtail. Diethatyl gave better control of foxtail spp and
buffalo bur and less control of common lambsquarters than ethofumesate. All
treatments including desmedipham gave excellent control of common lambsquarter
and buffalo bur.
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Postemergence herbicides, Colfax, 1985. Bush Johnson 19 sugarbeet was
seeded 1.25 inches deep in 22 inch rows May 7. Preemergence herbicide treat-
ments were applied after planting on May 7 when the air temp.=T1F, soil temp.
at six inches = 56 F, wind = northeast at 3 - 5 mph, 80il surface was
dry, 1-2 inches was moist, and 3-4 inches was moist. The first half of split
applied postemergence herbicide treatments was applied 6:00 pm June 5 (air
temp.=T0F, soil temp. at six inches=65F, rel. hum.=48%, wind=0 mph, soil
surface was moist, 1-2 inches was wet, 3-4 inches was wet) when sugarbeets
had Y4 leaves, redroot pigweed had 2-4 leaves (0.5-1.5 inches tall), and
foxtail barley was 0.5-2 inches tall. The second half of split applied treat-
ments and all single application postemergence treatments were applied 11:00am
June 14 (air temp.=63F, soil temp. at six inches=62F, rel. hum.=89%, wind=0
mph, soil surface was moist, 1-2 inches was wet, 3-4 inches was wet) when
sugarbeets had 6-8 leaves, redroot pigweed was 1-2 inches tall, and foxtail
barley was 2-4 inches tall. All herbicides were applied in 17 gpa water at 40
psi to the center four rows of six row plots. Redroot pigweed and foxtail
barley control and sugarbeet injury were evaluated June 22.

Redroot Foxtail

Sugarbeet Pigweed Barley

in jury control control

Rate rating rating rating

Treatment#® (1b/A) ettt st astes (D ——
Metamitron 2X 2 0 89 1
Des&Phen+Metamitron 2x <542 6 99 89
Desmedipham&Phenmedipham 2X .5 3 91 78
Desmedipham&Phenmedipham 2 4 80 70
Des&Phen+Herbex 2+.25G 13 89 59
Des&Phen+Endothall 2X .5+.25 8 81 73
Des&Phen+Dalapon 2X 5+1 6 81 89
Des&Phen+Ethofumesate 2X AU+, T5 9 99 78
De&Ph/De&Ph+Sethoxy+0C  .5/.5+.2+.25G 15 89 99
Desm/Desm+Sethox+0C <5/ .5+.2+.25G 8 98 99
D&P/D&P+F luazi fop+0C .5/.5+.188+.25G 14 87 99
Benazolin .25 9 46 0
Sethoxydim+0C .2+.25G 0 0 98
Fluazifop+0C .188+.256G 0 0 99
Des&Phen/Des&Phen+Dalapon .5/.5+1 6 89 59
Ethofumesate (Pre) 35 7 99 99
Diethatyl (Pre) 6 3 97 99
Eth/D&P/D&P+Seth+0 3.75/.5/.5+.2+.25G 13 99 99
Diet/D&P/D&P+Seth+0C 6/.5/.5+.2+.25G 24 99 99

Table continued on next page.
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Postemergence herbicides, Colfax. (continued)

Redroot Foxtail

Sugarbeet Pigweed Barley

in jury control control

Rate rating rating rating

Treatment# (1b/h) = —cemmmem———e—e (%) ————=——meeee
Mean 8 80 78
High mean 24 99 99
' Low mean 0 0 0
Coeff. of variation 88 11 8
LSD(1 Percent) 13 17 12
LSD(5 Percent) 9 13 9
. No. of reps L 4 y

# OC = Hopkin's Agicide Activator
Summary

Desmedipham&phenmedipham+Herbex gave more sugarbeet injury and less control
of foxtail barley than desmedipham&phenmedipham alone. Desmed ipham&Phenmedi-
pham followed by desmedipham&phenmedipham+sethoxydinm+0C or desmedipham&phen-
medipham+fluazifop+OC gave more sugarbeet injury than the split application
of desmedipham&phenmedipham. The oil concentrate (0C) caused increased injury
from the desmedipham&phenmedipham. Sethoxydim and fluazifop gave excellent
control of foxtail barley. Preemergence ethofumesate and diethatyl gave excel-
lent control of redroot pigweed and foxtail barley. Preemergence diethatyl
followed by postemergence desmedipham&phenmedipham/desmedipham&phenmedipham+
sethoxydim+OC gave more sugarbeet injury than any other treatment.
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Postemergence grass herbicides, Crookston, 1985, Beta 1230 sugarbeet was
seeded 1.25 inches deep in 22 inch rows April 24, All herbicides were applied
in 17 gpa water at 40 psi to the center four rows of six row plots. The first
half of split applied treatments was applied 10:30am May 28 when the air temp.
was 6UF, soil temp. at 6 inches was 65F, sky was cloudy, wind was southwest at
12 mph, relative humidity was 52%, soil was dry on the surface, moist at 1-2
inches, wet at 3-U inches, sugarbeets were in the l-6 leaf' stage, redroot pig-
weed was cotyledon to 6 leaf (1.5 inches tall), green foxtail was 1-3 inches
tall, kochia was cotyledon to 1.5 inches tall, and wild mustard was in the 2-6
leaf stage. All single application treatments and the second half of split
application treatments were applied 11:00am June 3 when the air temp. was 61F,
Soil temp. at six inches was 54F, wind was southeast at 8 mph, sky was sunny,
relative humidity was 56%, soil was dry on the surface, moist at 1-4 inches,
sugarbeets were in the 6 leaf stage, redroot pigweed was 2 leaf to 1.5 inches
tall, green foxtail was 1-3 inches tall, wild mustard was 4-8 leaf, and kochia
was 1-3 inches tall. Redroot pigweed, kochia, green foxtail, and wild mustard
control and sugarbeet injury were evaluated July 11.

Sgbt Rrpw Kochia GrFxtl Wi
inj entl cntl cntl cntl
Rate ratg ratg ratg ratg ratg
Treatment ® (@ M s e e B (B e e a s
Fluazifop+0C .125+.25G 0 0 0 86 0
Fluazifop+0C .188+.25G 0 0 0 90 0
DPX-Y6202+0C .05+.25G 0 0 0 80 0
DPX-Y6202+0C . 1+.25G 0 0 0 95 0
Haloxyfop+0C .05+.25G 0 0 0 81 0
Haloxyfop+0C . 1+.25G 0 0 0 90 0
BAS-51702+0C .05+.25G 0 0 0 96 0
BAS-51T702+0C - 1+.25G 0 0 0 98 0
FMC-57020 5 19 38 94 5c 26
FMC-57020 1 40 45 93 63 50
Fenoxaprop+0C < 1+.25G 0 0 0 95 0
Fenoxaprop+0C . 2+.25G 0 0 0 97 0
D&P/D&P+Fluazifop+0C .5/.5+.188+.25G 0 94 88 89 99
D&P/D&P+DPX-Y6202+0C 5/.5+.1+.25G 0 94 91 88 99
D&P/Dé&P+Haloxyfop+0C «5/.5+.1+.25G 0 94 94 92 99
D&P/Dé&P+BAS-51702+0C .5/.5+.1+.25G 0 95 9l 9y 99
D&P/D&P+Fenoxaprop+0C «5/.5+.2+.25G 0 93 93 92 99
D&P/D&P+Fenoxaprop 5/.5+.2 0 91 91 93 99
Mean 3 36 419 86 37
High mean 40 95 94 98 99
Low mean 0 0 0 33 0
Coeff. of variation 35 14 5 T 11
LSD(1 Percent) 2 9 4 11 8
LSD(5 Percent) 2 7 3 8 6
No. of reps 4 ] y 4 4
®¥ OC = Hopkin's Agicide Activator
Summary

Desmedipham+phenmedipham split applied at 0.2

cation and combined with a grass control herbicide
gave good to excellent control of redroot pigweed,

control

kochia,
green foxtail with no sugarbeet injury. Green foxtail control
cantly reduced by the desmedipham+phenmedipham combination e
grass herbicides alone.

similar to

5+0.25 1b/A for each appli-
for the second application
wild mustard, and

was not signifi-
ompared to the
BAS-51702 at 0.05 1b/A gave better green foxtail con-
trol than haloxyfop of DPX-Y6202 at 0.05 1b/A and better
0.125 1b/A. Fenoxaprop without oil concentrate in combinatio
plus phenmedipham gave green foxtail
with oil concentrate added.

than fluazifop at
n with desmedipham
the same treatment
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Wild oats confrol with postemergence grass herbicides, Fargo, 1985. Bush
Jomson 19 sugarbeet was seeded 1.25 inches deep in 22 inch rows April 26.
Stage one treatments were applied 11:30 am May 20(air {.emp.=61F, soil temp. at
six inches=61F, wind=north 10 mph, rel. hum.=50%, s0il surface was dry, 1-2
inches was moist, 3-4 inches was wet) when wild oats had 2-3 leaves (¥ inches
tall) and wild mistard was in the cotyledon to 2 leaf stage. Stage two treat-
ments were applied 7:00pm June 3 (air temp.=55F, soil {.emp. at six inches=58F,
wind=south 7 mph, rel. hum.=71%, soil surface was dry, 1-2 inches was moist,
3-4 inches was wet) when wild oats was T-11 inches tall and wild mustard had
4.8 leaves. Herbicides were applied in 17 gpa water at U0 psi to
the center four rows of six row plots. Wild oats and wild mustard control were
evaluated July 2.

== June 21 === ==c= July 2 ===

Wioa Wi.m Wioa Wim

control control control control

Rate rating rating rating rating

Treatment® (Ib/A)  —eccecemcccaaao (F) ——mmmmmemaeaa
Fluazifop+0C Stagel .125+.25C 94 0 93 0
Fluazifop+0C Stagel .188+.25G 96 0 95 0
Fluazifop+0C Stagel .25+.25G 96 0 92 0
BAS-51702+0C Stage .05+.25G 92 0 89 0
BAS-51702+0C Stagel .075+.25G 96 0 95 0
BAS-51702+0C Staget . 1+.25G 97 0 98 0
BAS-51702+0C Stagel . 15+.25G 99 (0] 99 0
Fenoxaprop+0C Stagei . 15+.25G 89 0 79 0
Fenoxaprop+0C Stagei 2+.25G 90 0 89 0
Clopropoxydim+0C Stageil . 1+.25G 9y 0 93 0
Clopropoxydim+0C Stage1 .2+.25G 98 0 98 0
Sethoxydim+0C Stage1 .2+.25G 87 0 80 0
Sethoxydim+0C Stagel .3+.25G 95 0 95 0
DPX-Y6202+0C Stage1l .05+.25G 76 0 75 0
DPX-Y6202+OC{Stage1 . 1+.25G 95 0 90 0
DPX-Y6202+0C' Stage1 . 125+.25G 96 0 96 0
Haloxyfop+0C Stage? .05+.25G 78 0 75 0
Haloxyfop+0C Stage1 .1+.25G 95 0 93 0
Haloxyfop+0C Stagel .125+.25G 96 0 96 0
SC-1084+0C Stagei -25+,25G 61 0 65 0
SC-1084+0C Stagel .5+.25G 95 0 91 0
Seth+Des&Phen+0C Stagei .2+1+.25G 66 99 43 97
Flua+Des&Phen+0C Stage1 . 188+1+.25G 82 99 60 95
Clopr+Des&Phen+0C Stagef «1+1+.25G 80 99 53 96
DPX-Y6202+De&Ph+0C Staget .054+1+.25G 50 99 24 98
DPX-Y6202+De&Ph+0C Stagel . 1+1+.25G T4 99 63 97
DPX-Y6202+De&Ph+0C Stagel .125+1+.25G T4 99 50 97
BAS51702+De&Ph+0C Stage1 .05+1+.25G 80 99 54 96
BAS51702+De&Ph+0C Stage1 < 1+14+.25G 92 99 81 92
Fenox+Des&Phen+0C Stage1 . 15+1+.25G 54 99 34 98
Fenoxaprop+Des&Phen Stage1 . 15+1 27 99 24 99
Halox+Des&Phen+0C Stage! .05+1+.25G 68 99 43 97
Halox+Des&Phen+0C Staget .1+1+.25G 92 99 78 95
SC-1084+Des&Phen+0C Stagel .25+1+.25G 46 99 28 99

Table continued on next page.
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--- June 21 -=— -——= July 2 -—--
Wioa Wimu Wioa Wimu
control control control control
Rate rating rating rating rating
Treatment® (B e e e e S £ (. e —
Fluazifop+0C Stage?2 .188+.25G 99 0 99 0
BAS-51702+0C Stage2 .075+.25G 99 0 99 0
BAS-51702+0C Stage2 .14+.25G 99 0 99 0
Fenoxaprop+0C Stage?2 .15+.25G 96 0 95 0
Clopropoxydim+0C Stage2 .1+.25G 99 (0] 98 0
Sethoxydim+0C Stage?2 .2+.25G 99 0 98 0
DPX-Y6202+0C Stage2 .05+.25G 97 0 9l 0
DPX-Y6202+0C Stage2 . 1+.25G 98 0 97 0
Haloxyfop+0C Stage2 .05+.25G 99 0 99 0
Haloxyfop+0C Stage?2 . 1+.25G 99 0 99 0
SC-1084+0C Stage2 .25+.25G 96 0 91 0
Mean 86 29 79 28
High mean 99 99 99 99
Low mean 27 0 24 0
Coeff. of variation 7 1 11 y
LSD(1 Percent) 11 0 15 2
LSD(5 Percent) 8 0 12 1
No. of reps 4y 4 4 b

% OC = Hopkin's Agicide Activator
Summary

Wild oats control was evaluated similarly on June 21 and July 2 for grass
control herbicides used alone. However, wild oats control was less on July 2
than on June 21 for grass herbicides combined with desmed ipham&phenmedipham.
Wild oats partially recovered from the initial injury. Combining desmedipham&
phenmedipham with the grass herbicides reduced wild oats control compared to
grass herbicides used alone. Desmedipham&phenmedipham gave excellent wild
mistard control. Grass herbicides gave better control of 7-11 inch wild oats
than of 2-3 leaf wild oats. The lesser control with the early application may
have been due to wild oats emergence after application.
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Substitution of dalapon for desmedipham and phenmedipham, Glyndon, 1985. ACH
M-403 was seeded in rows 1, 2, and 3 and ACH 164 in rows 4, 5, and 6 on
May 3. Sugarbeet was seeded 1.25 inches deep in 22 inch rows. The first
half of split application herbicide treatments were applied 11:00 am June L
(mostly sunny, air temp.=62F, soil temp. at six inches=z62F, rel.hum.=46%, wind
was west 7 mph, soil surface was dry, 1-2 in. was moist, 3-% in. was wet) when
sugarbeets had U leaves, redroot pigweed had 2-4 leaves (1 in. tall), green
foxtail was 0.5-2.5 inches tall, and common lambsquarters had 2-6 leaves(2 in.
tall). All single application treatments and the second half of split applied
treatments were applied 4:30 pm June 10 (air temp.=64F, soil temp. at 6 inches
was 62F, wind=southwest 5 mph, rel. hum.=65%, soil surface was dry, 1-2 inches
was moist, 3-U4 in. was wet) when sugarbeets had 6 leaves, redroot pigweed was
cotyledon to 1.5 inches tall, green foxtail was 1-4 inches tall, and common
lambsquarters was cotyledon to 2 inches tall. All treatments were applied a
second time due to poor weed control from first applicatf.ions. Single applic-
ation treatments and the first half of split applied treatments were applied
again 5:00 am June 26 (air temp.=58F, soil temp. at six inches=60F, wind=north
at 5 mph, rel. hum.=83%, soil surface was moist, 1-2 inches was wet, and 3-4
inches was wet) when sugarbeets had 6-10 leaves, redroot pigweed was
2 leaf to 3 inches tall, green foxtail was 3 - 5 inches tall, and common
lambsquarters was 2 leaf to 4 inches tall. The second half of split applied
treatments were applied 11:30 am July 2 when the air temp.=T9F, soil temp. at
six inches=64F, rel. hum.=z61%, wind=north at 3 mph, 0il surface was dry,
1 - 2 inches was moist, and 3-% inches was wet. All herbicides were applied
in 17 gpa water at 40 psi to the center four rows of six row plots. Redroot
pigweed control and sugarbeet injury were evaluated June 22. Green foxtail
and common lambsquarters control were evaluated August 2.

Redroot Common Green
Sugarbeet Pigweed Lmbsquarts Foxtail
injury control control control

Rate rating rating rating rating
Treatment (1b/A) = ——=mmem———ecemm———— (f)mmmmmmmmmm e e
Desmedipham .125 0 0 0 0
Desmedipham .25 0 0 6 0
Desmedipham .33 0 0 41 10
Desmedipham 553 0 0 48 21
Desmedipham <15 0 8 59 33
Desmedipham 1.0 0 0 81 39
Desmedipham&Phenmedipham 225 0 0 31 25
Desmed ipham&Phenmedipham .33 0 0 40 2l
Desmed ipham&Phenmedipham .50 0 0 T3 63
Desmediphamé&Phenmedipham =75 0 0 87 7
Dalapon 5 0 0 0 63
Dalapon 1 0 0 0 90
Desmedipham 2X .125 0 10 30 10
Desmedipham 2X 25 0 45 5 25
Desmedipham 2X 33 0 78 86 41
Desmedipham 2X 5 0 85 95 65
Desmedipham+Dalapon .125+.5 0 6 6 70
Desmed ipham+Dalapon .25+.5 0 0 26 80
Desmedipham+Dalapon «33+.5 0 5 41 8l
Desmedipham+Dalapon .5+.5 0 0 68 95
Desmedipham+Dalapon .T5+.5 0 0 71 84
Desmedipham+Dalapon 1+.5 0 13 78 91

Table continued on next page.
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Substitution of dalapon for desmedipham and phenmedipham. (continued)

Redroot Common Green
Sugarbeet Pigweed Lmbsquarts Foxtail
injury control control control

Rate rating rating rating rating
Treatment (GUA R et SR (St (%)=—- -
Desmedipham+Dalapon . 125+1 0 0 18 95
Desmedipham+Dalapon .25+1 0 0 48 88
Desmedipham+Dalapon «33+1 0 5 40 92
Desmedipham+Dalapon .5+1 0 8 68 93
Desmedipham+Dalapon «15+1 0 13 T2 90
Desmedipham+Dalapon 141 0 8 89 85
Desmed&Phenmed+Dalapon .25+.5 0 0 43 7
Desmed&Phenmed+Dalapon .33+.5 0 0} 50 70
Desmed&Phenmed+Dalapon .50+.5 0 0 78 85
Desmed&Phenmed+Dalapon .75+.5 0 0 82 81
Desmed&Phenmed+Dalapon «25+1 0 0 66 89
Desmed&Phenmed+Dalapon .33+1 0 0 66 91
Desmed&Phenmed+Dalapon 5+1 0 0 63 91
Desmed&Phenmed+Dalapon < T5+1 0 5 85 94
Desmedipham+Dalapon 2X .125+.5 0 28 69 93
Desmedipham+Dalapon 2X  .25+.5 0 59 89 94
Desmedipham+Dalapon 2X  .33+.5 0 80 96 97
Desmedipham+Dalapon 2X .5+.5 0 93 99 99
Desmedipham+Dalapon 2X .125+1 0 16 71 95
Desmedipham+Dalapon 2X .25+1 0 79 92 99
Desmedipham+Dalapon 2X «33+1 0 85 99 98
Desmedipham+Dalapon 2X «5+1 0 91 99 99
Mean 0 19 60 70
High mean 0 93 99 99
Low mean 0 0 0 0
Coeff. of variation 0 52 24 21
LSD(1 Percent) 0 17 26 27
LSD(5 Percent) 0 13 20 20
No. of reps y 4 4 4

Summary

All treatments in the Table were applied twice. Weed control and sugarbeet
injury were much lower than normal with both applications. Redroot pigweed
control and sugarbeet injury were evaluated after the first application while
common lambsquarters and green foxtail control were evaluated after the second
application. Desmedipham+dalapon and desmedipham&phenmedipham+dalapon gave or
tended to give greater control of common lambsquarters and green foxtail than
desmedipham or desmedipham&phenmedipham. Combinations with dalapon at 1 1b/A
tended to give greater weed control than combinations with 0.5 1b/A.
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Substitution of dalapon and ethofumesate for desmediphem, St. Thomas, 1985.
Hilleshog Monoricca sugarbeet was seeded 1.25 inches deep in 22 inch rows
May 9. Single application treatments and the first half of split applied
treatments were applied 9:00 am July 3 when the air temp. was T6F, soil temp.
was 69F, rel. hum. was 67%, wind was north at 5 mph, soil moisture on the sur-
face was dry and wet below the surface, sugarbeets were in the 4-8 leaf stage,
green foxtail was 4-6 inches tall, and wild buckwheat was 2-4 inches tall. The
second half of split applied treatments was applied 11:30 am July 11 when the
air temp. was B80F, soil temp. at six inches was T0F, wind was from the south-
west at 8 mph, relative humidity was 38%, soil was dry on the surface, dry at
1-2 inches, moist at 3-4 inches, sugarbeets were 6-8 leaf, green foxtail was
8-12 inches tall, and wild buckwheat was 3-5 inches tall. Green foxtail and
wild buckwheat control and sugarbeet injury were evaluated July 26.

Green Wild

Sugarbeet Foxtail Buckwheat

injury coritrol control

Rate rating rating rating

Treatment (1b/A) = emmmmmcmmeeeee ($) ————memmmmeeee
Desmedipham AL 0 5 0
Desmed ipham 1 0 3 16
Desmedipham 2X .33 0 3 6
Desmedipham 2X D 0 10 23
Desmedipham+Dalapon .5+.5 0 13 23
Desmedipham+Dalapon 1+.5 16 45 38
Desmedipham+Dalapon 5+1 18 63 34
Desmedipham+Dalapon 1+1 15 46 43
Desmedipham+Dalapon .5+2 29 93 54
Desmedipham+Dalapon 142 30 85 45
Desmedipham+Dalapon 2X .33+.5 28 58 34
Desmedipham+Dalapon 2X 5+.5 28 65 53
Desmedipham+Dalapon 2X .33+1 26 90 55
Desmedipham+Dalapon 2X 5+1 29 89 56
Desmedipham+Ethofumesate .75+1.5 23 34 70
Desmedipham+Ethofumesate .75+.75 13 1 63
Desmedipham+Ethofumesate  .75+.375 13 8 50
Desmedipham+Ethofumesate 2X .4+.75 15 41 83
Desmedipham+Ethofumesate 2X .4+.38 15 31 79
Desmedipham+Ethofumesate 2X  .U4+.2 18 33 56
Mean 16 41 Ly
High mean 30 93 83
Low mean 0 3 0
Coeff. of variation 55 21 29
LSD(1 Percent) 16 16 24
LSD(5 Percent) 12 12 18
No. of reps 4 y y

Summary

Desmedipham+ethofumesate split applied at 0.4+0.7% or 0.4+0.38 1b/A gave
better control of wild buckwheat and less sugarbeet injury than split applica-
tions of desmedipham+dalapon. Desmedipham+dalapon and desmedipham+ethofumesate
gave better weed control and more sugarbeet injury than desmedipham.
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Influence of dalapon on other grass herbicides, Crookston, 1985, Beta 1230
sugarbeet was seeded 1.25 inches deep in 22 inch rows April 24, Day one
(D1) treatments were applied 10:30 am May 28 (cloudy sky, air temp.=z64F, soil
temp. at six inches=65F, rel. hum.=52%, wind=southeast at 12 mph, soil surface
was dry, 1-2 inches was moist, 3-4 inches was wet) when sugarbeets had
four leaves, green foxtail was 1-3 inches tall, and quackgrass was 4-8 inches
tall. Day one plus two weeks (D1+2wks) treatments were applied 11:00am June 7
(sunny sky, air temp.=78F, soil temp. at six inches=62F, rel. hum.=43%, wind=
west at 12 mph) when sugarbeets had 6 leaves, green foxtail was 1-4
inches tall, and quackgrass was 6-12 inches tall. All treatments were applied
in 17 gpa water at 40 psi to the center four rows of six row plots. Green fox-
tail and quackgrass control and sugarbeet injury were evaluated July 11.

Green
Sugarbeet Foxtail Quackgrass
injury control control
Rate rating rating rating
Treatment ¥ CLBZA) - SRt S (D)o SO TR
Dalapon (D1) 1 0 76 0
Dalapon (D1) 2 0 99 50
Sethoxydim+0C (D1+2 weeks) .2+,25G 0 99 68
Fluazifop+0C (D1+2 weeks) .188+.25G 0 99 95
Dala (D1)/Seth+0C (D1+2wks) 1/.2+.25G 0 98 58
Dala (D1)/Seth+0C (D1+2wks) 2/.2+.25G 0 99 92
Dala(D1)/Flua+0C(D1+2wks) 1/.188+.25G 0 99 99
Dala(D1)/Flua+0C(D1+2wks) 2/.188+.25G 0 99 85
Mean 0 96 68
High mean 0 99 99
Low mean 0 76 0
Coeff. of variation 0 6 18
LSD(1 Percent) 0 12 42
LSD(5 Percent) 0 9 28
No. of reps 4 Y 2

% OC = Hopkin's Agicide Activator
Summary

Application of dalapon twé weeks prior to sethoxydim or fluazifop did not
reduce green foxtail or quackgrass control from sethoxydim or fluazifop.
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Desmedipham plus additives, Hillsboro, 1985. Bush Johnson 19 sugarbeet was
seeded 1.25 inches deep in 22 inch rows May 9. Treatments were applied in 17
gpa water at U0 psi to the center four rows of six row plots 6:15 pm June 24
when the air temp. was T2F, soil temp. at six inches was 69F, rel. hum. was
57%, wind was southeast at 10 mph, soil was dry on the surface, wet at 1-4
inches, sugarbeets were in the 6-10 leaf stage, wild mstard was 418
inches tall, green and yellow foxtail was 2-6 inches tall, common lambsquarter
was 2-8 inches tall, and redroot pigweed was 1-3 inches Eilily Wild mustard,
green and yellow foxtail, common lambsquarters, and redroot pigweed control
and sugarbeet injury were evaluated July 15.

Gr&Yel
Sgbt Wimu Fxtl Rrpw Colgqg
inj entl cntl cntl centl

Rate ratg ratg ratg ratg ratg
Treatment (1b/A)  ====mo=emmem——e- (3) ——-=mmmmmmmmm—e
Desmedipham+ATPlus U411F 1+.25G 0 73 33 40 T1
Desmedipham+ATplus 411F 2+.25G 0 86 39 60 88
Desm+Soybean (once refined)®  1+.25G 0 59 15 38 51
Desm+Soybean (once refined)®  2+.25G 0 84 45 58 84
Desm+Soybean (methyl ester)®  1+.25G 0 65 23 38 58
Desm+Soybean (methyl ester)®  2+.25G 0 88 43 50 78
De smed ipham+Herbex 1+.25G 0 66 26 45 65
Desmedipham+Herbex 2+.25G 0 T4 28 ny 65
Desmedipham . 1 0 68 20 38 54
Desmedipham 2 0 79 36 56 71
Desmedipham+Agra SC 1+.25G 0 59 20 36 49
Desmedipham+Agra SC 2+.25G 0 75 34 54 80
Desm+Sunflower(once refined)® 1+.25G 0 T 29 39 63
Desm+Sunflower(once refined)® 2+.25G 0 88 41 55 T4
Desm+Sunflower(methyl ester)® 1+.25G 0 64 23 41 64
Desm+Sunflower(methyl ester)® 2+.25G 0 81 39 55 73
Desmed ipham+Cycloate 142 0 71 33 Ly 69
Desmedipham+Cycloate 1+1 0 64 33 31 66
Mean 0 73 31 46 68
High mean 0 88 45 60 88
Low mean 0 59 15 31 49
Coeff. of variation 0 16 40 19 16
LSD(1 Percent) 0 21 23 16 21
LSD(5 Percent) 0 16 17 12 16
No. of reps )i} y y ) y

¥ ATPlus 300F emulsifier combined with additive at 17%.
Sunnmary
Desmedipham+ATPlus 411F gave better control of common lambsquarters than

desmedipham alone. None of the other additives had 'a significant effect on
weed control from desmedipham.
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Desmedipham plus additives, St. Thomas, 1985. Hilleshog Monoricea sugarbeet
was seeded 1.25 inches deep in 22 inch rows May 9. Treatments were
applied in 17 gpa water at 40psi to the center four rows of six row plots 3:00
pm June 19 (air temp.=80F, soil temp. at six inches=71F, rel. hum.=32%, sunny
sky, wind=west 6-8 mph, soil surface was dry, 1-2 inches was moist, 3-4 inches
was moist) when sugarbeets were in the early 4 to 6 leaf stage, wild buck-
wheat was from the 1 leaf stage to 2 inches tall, and green foxtail was 1-2
inches tall. Wild buckwheat and green foxtail control and sugarbeet injury
were evaluated July 26.

Green Wild
Sugarbeet: Foxtail Buckwheat
injury control control
Rate rating rating rating
Treatment oy R S ST o () ==
Desmedipham+ATplus 411F 1+.25G 0 30 95
Desmedipham+ATplus 411F 2+.25G 3 53 98
Desm+Soybean (once refined)* 1+.25G 0 25 92
Desm+Soybean (once refined)® 2+.25G 8 64 98
Desm+Soybean methyl ester# 1+.25G 3 15 89
Desm+Soybean methyl ester# 2+.25G 5 36 97
Desmedipham+Herbex 1+.25G 8 18 61
Desmedipham+Herbex 2+.25G 9 59 94
Desmedipham 1 4 26 71
Desmedipham 2 5 55 97
Desmedipham+Agra SC 1+.25G 8 18 95
Desmedipham+Agra SC 2+.25G 6 79 97
Desm+Sunflowsr (once refined)® 1+.25G y 19 78
Desm+Sunflower (once refined)® 2+.25G 8 68 99
Desm+Sunflower methyl ester®* 1+.25G 4 4o 89
Desm+Sunflower methyl ester®* 2+.25G 5 67 98
Desmedipham+Cycloate 1+2 3 4 98
Desmedipham+Cycloate 1+1 5 26 88
Mean 5 41 91
High mean 9 79 99
Low mean 0 15 61
Coeff. of variation 130 34 10
LSD(1 Percent) 11 26 16
LSD(5 Percent) 9 20 12
No. of reps 4 4 4
% ATPlus 300F emulsifier combined with additive at 17%.
Summary
None of the treatments caused significant sugarbeet injury. Desmedipham

at 1 1b/A gave less wild buckwheat control than desmedipham at 1 1b/A plus six
of the =ight additives. Only Herbex and once refined sunflower oil failed to
improve wild buckwheat control. Herbex tended to reduce wild buckwheat cont-
rol. None of the additives significantly improved control of green foxtail
from desmedipham at 1 1b/A.
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Postemergence applied tank-mix combinations of insecticides plus herbicides,
St. Thomas, 1985. Hilleshog Monoricca sugarbeet was seeded 1.25 inches deep
in 22 inch rows May 9. Treatments were applied in 17 gpa water at 40 psi to
the center four rows of six row plots 1:00 pm June 19 when the air temp. was
80F, soil temp. at six inches was T1F, wind was from the west at 6-8 mph, rel.
hum. was 32%, soil was dry on the surface, moist at 1-4 inches, sug-
arbeets were in the 4-6 leaf stage, wild buckwheat was 1 1leaf to 2 inches
tall, and green foxtail was 1-2 inches tall. Ten sugarbeets from each plot
treated with insecticide were rated by Dr. Albin Anderson and coworkers in
Entomology July 29 for root maggot damage using the following scale: O=no dam-
age, 1=1-U4 small scars, 2=5-10 small scars or up to 3 larger scars, 3=more
than 3 larger scars, U4=50-75% of root blackened by scars, 5=more than 5%
blackened or dead beet. The mean of these 10 ratings is the sugarbeet damage
rating. Only one of the herbicide without insecticide treatments was rated
for sugarbeet damage and used as an "untreated check" in making comparisons.
Wild buckwheat and green foxtail control and sugarbeet injury were evaluated
July 26.

Sugarbeet GrnFxtl Wibw  Sugarbeet
injury control control damage
Rate rating rating rating rating
Treatment® (Ib/A)  e—mmmm—ee—eee (3) ==mmmmmmomeee (0 -5)
Lorsban 2 0 0 0 1.9
Dyfonate 2 0 (0 0 2.4
Furidan 2 0 C 0 2.2
Desmedipham 1 5 28 88 Toll
Sethoxydim+0C .2+.25G 0 94 0 ——
Fluazifop+0C . 188+.25G 0 97 0 -
Desmedipham+Dalapon 1+2 21 8¢ 97 -
Desmedipham+Sethoxydim+0C 1+.2+.25G 20 9¢ 97 ——
Lorsban+Desmedipham 2+1 0 39 97 1.8
Lorsban+Sethoxydim+0C 2+.2+.25G 0 99 0 1.9
Lorsban+Fluazifop+0C 2+.188+.25G 0 7C 0 BNIE8
Lorsban+Desm+Dalapon 24142 9 8¢é 99 1.4
Lorsban+Desm+Seth+0C 2+1+.2+.25G 13 9¢ 97 1.7
Dyfonate+Desmedipham 2+1 5 B 95 1.5
Dyfonate+Sethoxydim+OC 2+.2+.25G 0 9¢ 0 2.3
Dyfonate+Fluazifop+0C 2+.188+.25G 0 75 0 2.3
Dyfonate+Desm+Dalapon 2+1+2 25 8¢ 99 1.2
Dyfonate+Desm+Se th+0C 2+1+.2+.25G 13 9¢ 98 1.6
Furidan+Desmedipham 2+1 0 31 92 203
Furidan+Sethoxydim+0C 2+.2+.25G 0 99 0 1.4
Furidan+Fluazifop+0C 2+.188+.25G 0 96 0 2.1
Furidan+Desm+Dalapon 2+1+2 11 9z 99 1.9
Furidan+Desm+Seth+0C 2414+.2+.25G L 94 97 2.1
Mean 5 7C 50 1.9
High mean 25 99 99 2.4
Low mean 0 (4] 0 1.2
Coeff. of variation oL < 5 21.1
LSD(1 Percent) 9 11 4 0.7
LSD(5 Percent) 7 g 3 0.6
No. of reps L L y 4.0

% OC = Hopkin's Agicide Activator
Summary

Sugarbeets treated with Dyfonate plus desmedipham or combinations including
desmedipham had 1less injury from root maggots than sugarbeets treated with
Dyfonate alone. Sugarbeets treated with desmedipham alone were injured less
than sugarbeets treated with Dyfonate alone. Sugarbeets treated with Furidan
plus sethoxydim were injured less than sugarbeets treszted with Furidan alone.
Fluazifop alone gave better green foxtail control than fluazifop+Lorsban or
fluazifop+Dyfonate. Desmedipham plus the insecticides gave better wild buck-
wheat control than desmedipham alone.
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Herbicide combinations with Trifluralin, Crookston, 1985. Beta 1230 sugarbeet
was seeded 1.25 inches deep in 22 inch rows April 24, Treatments were app-
lied in 17 gpa water at 40 psi to the center four rows of 3ix row plots 11:00
am June 3 (sunny sky, air temp.=61F, soil temp. at six inches=54F, relative
humidity=54%, soil surface was dry, 1-2 inches was moist, 3-U4 inches was
moist) when sugarbeets had 6 leaves, redroot pigweed was from 2 leaves to 1.5
inches tall, green foxtail was 1 - 3 inches tall, wild buckwheat had
b - 8 leaves (1 - 3 inches tall), wild mstard had 4 - 6 leaves, kochia
was 2 - 3 inches tall, and common lambsquarters had 4 - 6 leaves. Red-
root pigweed, kochia, common lambsquarters, wild mistard, green foxtail, and
wild buckwheat control and sugarbeet injury were evaluated July 11.

Sgbt Rrpw Kocz Colq Wimu Grft Wibw
inj cntl cntl cntl entl cnt] entl

Rate ratg ratg ratg ratg ratg ratg ratg
Treatment® Mbya) e asdis . AT (B)mecmcme e
Trifluralin 515 0 0 0 0 0 0 0
Desmedipham 1 O 00 9 G T Tglg =gl N
Sethoxydim+0C .2+.25G 0 0 0 0 0 98 0
Desmedipham+Sethoxydim+OC 1+.2+.25G 0 96 89 97 99 94 91
Desmedipham+Dalapon 1+2 5 8 G s oo Gl e e
Trifluralin+Desmedipham «T5+1 ORSNO 8 gl NoE Eag R ) BN
Trifluralin+Sethoxydim+0C «15+.2+.25G 0 0 0 0 0 98 0
Triflural in+Desm+Seth+0C . 15+1+.2+,25G ORNOU B0 g5 B goi i o5 90
Trifluralin+Desm+Dalapon .T5+1+2 0 95 89 99 99 g4 gp
Mean DT e e e 59
High mean 0 97 89 99 99 98 91
Low mean 0 0 0 0 0 0 0
Coeff. of variation 0 3 8 5 ® 99 6
LSD(1 Percent) 0 4 9 6 0 15 7
LSD(5 Percent) 0 3 7 y O 5
No. of reps 4 Y i 4 4 4 i

® OC = Hopkin's Agicide Activator
Summary

None of the treatments caused visible sugarbeet injury. Trifluralin had
no influence on weed control from desmedipham+sethoxydim+OC, desmedipham+dala-
pon, or sethoxydim+OC. However, kochia control from desmedipham+trifluralin
was greater than from desmedipham alone and similar to kochia control from
desmedipham+sethoxydim+0C indicating that trifluralin may be acting as an oil
additive in some situations. If this is true then trifluralin may increase
sugarbeet injury in environments where injury was a problem.
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Postemergence herbicides on weed free sugarbeets, Fargo, 1985. Great Western
Mono-Hy R-103 sugarbeet was seeded 1.25 inches deep in 22 inch rows April 23.
The first portion of all split application treatments was applied May 22. All
single application treatments and the second portion of all split application
treatments were applied May 27. Third and fourth herbicide applications to
split treatments were applied June 7 and June 20 respectively. Weather data
on the dates of application follows:

Soil
Tenmp :

Time Air at 6 Rel Wind Sgbt
of Temp inch Hum Wind Speed leaf

Date Day Sky degF degF (%) Direction (mph)  Stage

May 22 4:00 pm cloudy 78 66 67 northeast 10 2

May 27 5:00 pm cloudy 63 66 43 northeast 5 2-1
June T 1:30 pm sunny 88 68 25 west 12 48
June 20 4:00 pm sunny 84 Tl 44  southeast 20 6-10

Soil at each application date was dry on the surface, moist at 1-2
inches, and wet at 3-Y4 inches. Sugarbeets were hand thinned to an 8 inch
spacing, hand weeded June 5, and maintained weed free throughout the growing
season. Sugarbeets were harvested from 56 feet of the center two rows of each
plot September 24.

Loss Sgbt

Root to Extrac Popl

Rate Sucros Yield Impur Molas Sucros per

Treatment® (1b/A) () (t/A) Index (%) (1b/A) 56ft
FMC-57020 .25 15.2 19.8 1059 2102 5065 68
FMC-57020 55 1539102, 1090 (2.2 HI2BETE6T
FMC-57020 1 15.2 16.8 1078 2.2 4271 61
Untreated Check 2 15.1 19.7 1077 2.2 5026 75
Clopyralid . 125 15.2 20.1 1064 2.2 5135 70
Clopyralid .19 15.3 19,50 1072 L 42.2 | 5006" " T2
Clopyral id .25 15.2 19.5 1042 2.1 4982 73
Clopyralid 5 15,2 WghDR NOTE A2k AUBe " T
Benazolin .125 15.0 19.3 1114 2o 4813 T1
Benazolin .25 14.7 18.8 1134 2.3 4601 71
Benazolin -5 14.9 18.9 041 2.1 4770 68
Acifluorfen .125 15.1 18.4 1065 2.2 4696 76
Acifluorfen .25 14.8 19.4 189 2.4 4726 52
Acifluorfen .37 14.1 1531 Mo Vo3 19523 T 38
Acifluorfen .5 14.3 16.5 1186 2.3 3866 U1
Acifluorfen+Surf WK .125+.125% 14.6 17.3 1214 2.4 4108 49
Acifluorfen+Surf WK .25+.125% 13.9 I 22 a2 ) b B2 e
Acifluorfen+Surf WK .37+.125% 13.1 12.7 1381 2.2 2638 23
Acifluorfen+Surf WK .5+.125% 12.9 8.3 1451 2.5 1689 12

Table continued on next page.
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Table contined from last page.

Loss Sgbt

Root to Extrac Popl

Rate Sucros Yield Impur Molas Sucros per

Treatment® (1b/4) (£) (t/4) Index (%) (1b/a) 56ft
Desm/Desm/Desm/Desm .5/.5/1/1 152 F909.3 . Highg " 25 4976 68
De&Ph/De&Ph/De&Ph/De&Ph .5/.5/1/1 15.4 19.5 1043 232 5042 68
Desm+Dala 2X/Desm+Dala 2% S+1/1+2 15,0 19.0 1096 2.2 u738 69
De&Ph+Dala 2X/De&Ph+Dala 2X S+1/142 14.9 18+ 1106, 2.2 Lyg7 66
Desmedipham+Dalapon 1+2 4.6 18.6 1186 2.3 hu86 66
Desmedipham 3 15.6, 20.5 1006 2.2 5419 59
Desmed ipham+Herbex 3+.25G 152" w5191 1067 2.2 4875 60
Dalapon 4X 1 5 20.2 1065 2.2 5115 68
Dalapon 4% 2 M5 . 20,1 3166 243 4820 75
Desmedipham 2X/Desmed+Dalapon 5/ 142 14.9 1193/ 11110918 2. 2 4829 67
Desm 2X/Desm+Sethoxy+0C 5/1+.2+.25G 1561 18.5  ‘tosl .. 2.9 4697 63
Desmedipham+Dalapon 2X 5+1 14.8 18.9 1141 2.3 4637 69
De+Se+0 4X .5+.2+.25G 2X/1+.2+.25G 2X 14.9 18.6 1074 2.2 4652 T1
Des+Endo 2X/Des+Endo 2X «5+.25/1+.5 IDLar a0k 36 9T 2 Sk 5981 68
Desm+0C 2X/Desm+0C 2X .5+.25G/1+.25G 15.0 19.4 1074 2.2 L4912 72
D+F1+0 .5+.188+.25G 2X/1+.188+.25G 2% 15.3 17.8 1036 2.2 4612 65
De 2X/De+Eth+Se+0 «5/.75+1.5+.2+.125G 154 1 200 10200 2.1 5367 69
Desmedipham 2% .75 152y 19 51k 1085 < 2.2 4870 T4
AC-222,293 215 15.1 18.5 1115 2.3 4659 60
Mean 14.9 8.3 1112 2.2 4588 62
High mean 15.7 20.4 1451 2.5 5419 76
Low mean 12.9 B3t T 2 1689 12
Coeff. of variation 5.0 9.5 13 10.2 11 11
LSD(1 Percent) o2 2.9.. 200 0.4 801 . 12
LSD(5 Percent) 0.9 202 183 0.3 610 9
No. of reps 5RO 5.0 S50 5 5

% OC = Hopkin's Agicide Activator
Summary

FMC-57020 at 1 1b/A, acifluorfen at 0.37 and 0.5 1b/A, and acifluorfen plus
surfactant WK at 0.125, 0.25, 0.37, and 0.5 1b/A reduced extractable sucrose
compared to the untreated check. All these treatments and acifluorfen at 0.25
1b/A, desmedipham at 3 1b/A, desmedipham split applied at 0.5 1b/A plus des-
medipham+dalapon at 1+2 1b/A, desmedipham+fluazifbp+OC at 0.5+0.188 1b/A split
applied plus desmedipham+fluazifop+OC at 1+0.188 1b/A spilit applied, and AC-
222,293 at 0.5 1b/A reduced Sugarbeet stands compared to the untreated check.
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Amount of time needed for nand weeding following various herbicide treatments,
Glyndon, 1985. Herbicides were applied in 17 gpa water at 40 psi to the center
four rows of six row plots. Preplant incorporated herbicides were applied and
incorporated with a rototiller set four inches deep May 3 when the air temp.
was T5F, soil temp. at six inches was 54F, wind was south at 10 mph, soil
was dry at 0-2 inches and moist at 3-4 inches. ACH M-403 sugarbeet
was seeded 1.25 inches deep in rows 1, 2, and 3 and ACH 164 was seeded in rows
4, 5, and 6. The first portion of split applied postemergence herbicide treat-
ments was applied 9:30 am May 29 when the air temp. was 02F, wind was south at
15 mph, rel. hum. was 82%, sugarbeets were in the 2-4 leaf stage, redroot pig-
weed was cotyledon to 4 leaf (0.5 inches tall), kochia was cotyledon to 1 inch
tall, and green foxtail was 0.5 to 1.5 inches tall. The second portion of
split applied postemergence herbicide treatments was applied 1:30 pm June L
when the sky was sunny, air temp. was 62F, soil temp. at six inches was 62F,
wind was west at 7 mph, relative humidity was 46%, soil was dry on the sur-
face, moist at 1-2 inches, moist at 3-4 inches, sugarbeets were in the U leaf
stage, redroot pigweed was in the 2-l leaf stage (1 inch tall), green foxtail
was 0.5 to 2.5 inches tall, and kochia was 0.25 to 1.5 inches tall. Late
splits of postemergence herbicide treatments were applied 12:30 pm June 20
when the sky was sunny, air temp. was 79F, soil temp. at six inches was 65F,
relative humidity was 38%, wind was southeast at 15-20 mph, soil was dry on
the surface, moist at 1-2 inches, and wet at 3-U4 inches. Sugarbeets on
June 20 were in the 8-10 leaf stage and weeds in the treated plots were second
flush weeds ranging from the cotyledon stage to the 4 leaf stage. Redroot pig-
weed, kochia, and green foxtail control and sugarbeet injury were evaluated
June 22. Time of hand weeding the four treated rows in esach plot and the four
untreated rows adjacent to each plot was recorded June 28. The time it took to
weed the untreated rows minus the time of weeding the treated rows is reported
as the "time saved"™ due to the respective herbicide treatments in this experi-
ment. Sugarbeets were harvested from 72 feet of the center two rows of each
plot September 30.

Sgbt Rrpw Kocz Gfxt Time of

inj entl entl cntl hand Time

Rate ratg ratg ratg ratg weeding saved

Treatment® (1b/A) ===—===- (%) ——=—-== —=(min./plot)--
EPTC+Cycloate 1.5+2.5 3 48 ® 96 57 .3 -12.1
Diethatyl 6 36 89 ORidN92 35.4 1.9
Ethofumesate 3.75 13 89 WN58RalcR 21.9 21.6
Desmedipham 2X SEEE 0l 95 REESTARE 1 6 244 26.4
Desmed/Desmed+Dalapon 2X .5/.5+ 14398 . 93 1 €9 .1 39.5
Des 2X/Des+Sethoxy+0C .5/.5+.2+.256 0 96 85 ¢2 16.3 36.0
EPTC+Cycloate/Desmed 2X 1.5+2.5/.5 16 98 92 99 8.6 39.5
EPTC+Cy/De/De+Dala 2X 1.5+2.5/.5/.5+#1 23 99 95 €9 5.0 47.4
E+C/D 2X/D+Se+0 1.5+2.5/.5/.5+.2+.25G 24 99 96 499 3.8 43.8
Diethatyl/Desmedipham 2X 6/.5 49 97 92 99 8.8 29.6
Diethatyl/Des/Des+Dala 2X 6/.5/.5¢41 50 99 96 99 3.2 37.4
Diet/De 2X/De+Seth+0C 6/.5/.5+.2+.25G 58 99 97 99 552 41.0
Ethofumesate/Desmedipham 2X 3.75/.5 26 99 99 99 3.2 BB
Etho/Desm/Desm+Dala 2X 3.75/.5/.5+1 29 99 99 99 3.7 46.3
Et/De 2X/De+Se+0C 3.75/.5/.5+.2+.25G 18 99 99 99 1.8 36.3
Mean 23598 MUHTOI A 105 14.4 31.4
High mean 58 99 99 99 5.3 7.4
Low mean 0 48 0 70 1.8 -12.1
Coeff. of variation 30 Y 8 y 47.5 33.8
LSD(1 Percent) 13 T 8 12.8 19.9
LSD(5 Percent) 10 5 9 6 9.7 15.0
No. of reps y y l U 4.0 4.0

# OC = Hopkin's Agicide Activator (Experiment continued on next page)
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Experiment continued from last page.
Summary

Diethatyl caused significant and unusually high sugarbeet injury in this
experiment. Ethofumesate and EPTC+cycloate caused less sugarbeet injury. A1l
treatments except EPTC+cycloate and diethatyl reduced the time for hand
weeding compared to time to weed adjacent untreated rows.

Amount of time needed for hand weeding following various herbicide treatments,
Glyndon, 1985. (continued)

Loss Sgbt

Root to Extra Popl

Rate Sucro Yield Impur Mol Sucro per

Treatment® (1b/A) (%) (ton/A) Index (%) (1b/A) T2ft
EPTC+Cycloate leowe. 5o 16008000 Tt e 5491 66
Diethatyl B s 159 8 k. 153, 1.6 Sillelsy T
Ethofumesate 305 . $15.8 520,49 . 803 1.7 5797 58
Desmedipham 2% o9 0 160 V. 22,3 . T5T A6 6326 72
Desmed/Desmed+Dalapon 2X <5/ .5+1 16.0.. 22.8 781 1.7. 6457 . 75
Des 2X/Des+Sethoxy+0C .5/.5+.2+.25G 16.1 22.5 T2 s a6 el s
EPTC+Cycloate/Desmed 2X 1.5+2.5/.5 16.1 23.0 765 1.6 6564 71
EPTC+Cy/De/De+Dala 2X 1.5+2.5/.5/ .5+1 15.8 22.2 864 1.8 6141 59
E+C/D 2X/D+Se+0 1.542.5/.5/.5+.2+.256¢  15.4 22.0 821 1.7 5947 63
Diethatyl/Desmedipham 2X 6/.5 15.8 18.1 843 1.8 5030 43
Diethatyl/Des/Des+Dala 2X 6/.5/ 521 45,8 17.8 895 1.9 U763 39
Diet/De 2X/De+Seth+0C 6/.5/.5+.2+.25G 15.4 17.8 934 1.9 4786 45
Ethofumesate/Desmedipham 2X 3.75/.5 158 w2005 . 1768 1.6 5999 62
Etho/Desm/Desm+Dala 2X% 3.75/.5/.5+1 582 19.9 858 1.8 5258 BT
Et/De 2X/De+Se+0C 3.75/.5/.5+.2+.25G 15.4 22.2 842 1.8 6027 59
Mean U5 20.7 811 Uot Bl 59
High mean 165123 01" Ngz it g e ) 75
Low mean 5.2 17.8 742 1.6 4763 39
Coeff. of variation 3.4 9.8 11 8.5 11 15
LSD(1 Percent) 1.0 3.8 170 0.3 1193 16
LSD(5 Percent) 0.8 2.9 128 0.2 897 12
No. of reps 4.0 4.0 4 4.0 4 4

® OC = Hopkin's Agicide Activator
Summary

The severe sugarbeet injury from diethatyl reduced or tended to reduce sug-
arbeet yield compared to plots treated with EPTC+cycloate or ethofumesate.
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Mowing and herbicide treatments in disaster weed control conditions, Glyndon,
1985. ACH M-U403 sugarbeet was seeded in rows 1, 2, and 3 and ACH-164 in rows
4, 5, and 6 on May 3. Early herbicide treatments were applied 11:00 am July 2
when the air temp. was T9F, soil temp. at six inches was 6UF, relative humi-
dity was 61%, soil was dry on the surface, moist at 1-2 inches, wet at
3-4 inches, sugarbeets were in the 10-12 leaf stage (8-12 inches tall), common
lambsquarters was 4-10 inches tall, green foxtail was 6-8 inches tall, and
kochia was 8-14 inches tall. Early mowing treatments were mowed to a height of
1.5 to 2 inches tall July 2. Herbicide treatments for the early delay plots
were applied 10:30 am July 9 when the air temp. was TT7F, soil temp. at six
inches was T5F, wind was north at 16 mph, relative humidity was 67%, soil was
dry on the surface, moist at 1-2 inches, and wet at 3-4 inches. On July 9
sugarbeets had regrown 2-6 large leaves and were T inches tall, common lambs-
quarters and green foxtail were 3-4 inches tall, and kochia was 5-6 inches
tall. Late mowing treatments were mowed and late herb:icide treatments were
applied 2:30 pm July 16 when the air temp. was 8UF, soil temp. at six inches
was TOF, wind was south at 13 mph, soil moisture was dry on the surface down
to two inches, moist at 3-U inches, sugarbeets were 12-1 inches tall, kochia
was 2U-28 inches tall, green foxtial was 12-18 inches tall, and common lambs-
quarters was 24 inches tall. Herbicide treatments for the late delay plots
were applied 2:00 pm July 22 when the air temp. was T9FF, soil temp. at six
inches was 67F, relative humidity was U4l%, wind was south at 10-12 mph, soil
was dry on the surface, moist at 1-2 inches, and wet at 3-4% inches. Sugarbeets
had regrown 4 leaves and were 4-5 inches tall, green foxtail was 3 inches
tall, common lambsquarters and kochia were 2-4 inches tall. Sugarbeets were
thinned by hand to an 8 inch spacing June 27. Sugarbeets were harvested Sept-
ember 30 from 36 feet of each of the center two rows of each plot. Sugarbeet
injury and common lambsquarters, kochia, and green foxtail control were evalu-
ated August 2.

Sgbt Colq Kochia Gr.Fxtl

injury control control control

Rate rating rating rating rating

Treatment (1b/4)  ==meem———meea= () —=emmmeco—cee—
Acifluorfen (July 2) .25 0 0 0 0
Mowing Alone (July 2) 23 33 39 0
Acifluorfen (July 2) .5 5 8 9 0
Mowing Alone (July 16) 55 83 85 86
Acifluorfen (July 16) 315 11 10 0 0
Acifluorfen (July 16) o5 18 13 0 0
Untreated check 0 0 0 0
Des&Phen+Dala (July 2/Delay)®  1.25+2 34 85 83 86
Des&Phen+Etho (July 2/Delay)® 1+1.5 34 95 92 68
Des&Phen+Dalapon (July 2) 1.25+2 5 29 8 T4
Des&Phen+Etho (July 2) 1+1.5 6 63 51 10
Des&Phen+Dala (July 16/Delay)® 1.25+2 58 99 96 90
Des&Phen+Etho (July 16/Delay)®  1+1.5 60 97 96 92
Des&Phen+Dalapon (July 16) 1.25+2 3 24 3 35
Des&Phen+Etho (July 16) 1+1.5 5 36 11 16

Table continued on next page.
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Table continued from last page.

Sgbt Colq Kochia Gr.Fxtl

injury control control control

Rate rating rating rating rating

Treatment (Ib/A)  mccmeeeemeo . R ——
Mean 21 45 So o 37
High mean ; 60 99 96 92
Low mean AN 0 0 0 0
Coeff. of variation 260 31 27 27
LSD(1 Percent) 10 26 19 19
LSD(5 Percent) 8 20 15 14
No. of reps 4 /i 4 4

* Mowed plots on date given and delayed herbicide treatment one week,

Summary
Acifluorfen gave poor weed control regardless of rate or date of applica-
tion. Mowing July 16 gave better weed control than mowing July 2. Mowing on
July 2 followed one week later by desmedipham+pheﬁmedipham+dalapon or desmedi-
pham+phenmed ipham+ethofumesate gave better weed control than mowing alone,

Mowing and herbicide treatments in disaster weed control conditions, Glyndon,
1985. (continued)

Loss Sgbt

Root to Extrac Popl

Rate Sucros Yield Impur Mol Sucros per

Treatment (1b/A) (#) (t/A) Index (%) (1b/A) T2ft
Acifluorfen (July 2) 2ol 6T 8.1 S84 1.3 2066 76
Mowing Alone (July 2) 15.8 8.1 685 1.4 2292 71
Acifluorfen (July 2) Soh T2 0 2N SN ) E RS 08 T4
Mowing Alone (July 16) 15.7 9.6 678" "5 Y o7Re! YB3
Acifluorfen (July 16) «375 16.1 9.4 643 1.4 2759 76
Acifluorfen (July 16) aon 6.5 129 16680 SIS ol ok
Untreated check 68 906 E6E NS S D s gn
Des&Phen+Dala (July 2/Delay)* 1.25+2 15.7 10.2 0 Bl = =oeigi i/
Des&Phen+Etho (July 2/Delay)® IO S IGHOR SRR o N Sirlohe S s S 90
Des&Phen+Dalapon (July 2) 1.2542 16.4 6LERENE508 s S e e MR,
DeséPhen+Etho (July 2) 1#1.5  16.6 12,2 660 1.5 3608 82
Des&Phen+Dala (July 16/Delay)® 1.2542 14.8 11.0 861 1.8 2821 83
Des&Phen+Etho (July 16/Delay)® 1+1.5 15.4 I3 765 N6 = 3080 g
Desé&Phen+Dalapon (July 16) U8 20 Rl D i e i e T
Des&Phen+Etho (July 16) 1+1.5 16.7 12.2 645 1.4 3684 80
Mean 16.1 10.0 693 1.5 2881 78
High mean 16.7 12.2 861 1.8 3684 90
Low mean 14.8 6.8 584 1.3 2025 70
Coeff. of variation 3.6 23.7 12 9.9 25 13
LSD(1 Percent) 5] 4.4 162 0.3 1350 19
LSD(5 Percent) 0.8 3.3 122 0.2 1015 14
No. of reps 4.0 4.0 4 4.0 y 4

% Mowed plots on date given and delayed herbicide treatment one week,

Summary
None of the treatments resulted in yields higher than the untreated check.
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Herbicide treatments fol lowed by rofary hoe and harrow, CGlyndon, 1985. EPTC+
cycloate was applied and incorporated with a rototil ler set four inches deep
May 3 when the air temp. was 75F, soil temp. at six inches was 54F, wind was
south at 10 mph, soil was dry down to two inches and moist af 3-4 inches.
Sugarbeet was seeded 1.25 inches deep in 22 inch rows May 3 with ACH M-403 in
rows 1, 2, and 3 and ACH 164 in rows 4, 5, and 6. The first half of split
appl ied desmedipham was applied 9:30 am May 29 when the air temp. was 62F,
rel. hum. was 82%, wind was south at 15 mph, sugarbee’s were 2-4 |eaf, and
redroot pigweed was cotyledon to 4 leaf. All full rates of postemergence her-
bicides were applied 1:00 pm June 4 when the air temp. was 62F, soil femp. at
six inches was 62F, wind was west at 7 mph, rel. hum. was 46%, sugarbeets were
in the 4 leaf stage, and redroot pigweed was 2-4 leaf (1 inch tall). Postemer-
gence ‘herbicides were applied when the soil surface was dry, moist at 1-2
inches, and wet at 3-4 inches. All herbicides were applied in 17 gpa water at
40 psi to the center four rows of six row plots. A John Deere two bar rotary
hoe operated 7 mph and a Melroe five bar spring tooth harrow operated 4.5 mph
were used to apply the cultivation treatments fo 8 foot plots across the herb-
icide plots June 20 when sugarbeets had 8-10 leaves and second flush redroot
pigweed and escapes from the herbicide treatment were cotyledon to 4 in. tall.
Sugarbeets were counted in 32 feet of row from each plot and redroot pigweed
were counted in 32 square feet from each plot to determine percent stand
reduction.

Sugarbeet  Redroot Pigweed

' stand stand
Herbicide Rate Cultivation reduct ion reduction
Treatment*  (1b/A) / Treatment ~ ===c====nn N =
EPTC+Cycloate (2+2)/Harrow 24 0
EPTC+Cycloate (2+2)/Hoe 55 4
EPTC+Cycloate (2+2)/Harrow 2X 5 15
EPTC+Cyc loate (2+2)/Hoe 2X 43 0
EPTC+Cycloate (2+2)/Check 0 0
Desmedipham (1)/Harrow 10 2
Desmed ipham (1)/Hoe 8 47
Desmedipham (1)/Harrow 2X 12 41
Desmedipham (1)/Hoe 2X 6 28
Desmedipham (1)/Check 0 0
Desmed iphamtDalapon (1+2)/Harrow 22 16
Desmed i pham+Dalapon (1+2)/Hoe 5 17
Desmed i pham+Dalapon (1+2)/Harrow 2X 29 21
Desmed i pham+Dalapon (1+2)/Hoe 2X 20 6
Desmed i pham+Dalapon (1+2)/Check 0 0
EPTC+Cyc| (2+2) /Desmed (1) /Harrow 36 25
EPTC+Cyc| (2+2) /Desmed (1) /Hoe 17 35
EPTC+Cyc| (2+2) /Desmed (1) /Harrow 2X 30 42
EPTC+Cyc! (2+2) /Desmed (1) /Hoe 2X 42 5
EPTC+CyCI(2+2)/Desmed(1)/Check 0 0
Des(.5) /Dest+Seth+0C(1+.2) /Harrow 18 B2
Des(.5) /Des+Seth+0C(1+.2) /Hoe 11 11
Des(.5) /Des+Seth+0C(1+.2) /Harrow 2X 8 42
Des(.5) /Dest+Seth+0C(1+.2) /Hoe 2X 12 40
Des(.5) /Dest+Seth+0C(1+.2) /Check 0 0
Mean 16 18
High mean 43 47
Low mean 0 0
Coeff. of variation 91 148
LSD(1 Percent) 27 49
LSD(5 Percent) 21 37
No. of reps 4 4

% OC = Hopkin's Agicide Activator Exper iment continued on next page.
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Experiment continued from last page.

Summary

Sugarbeet stand was reduced or tended to be reduced by the cultivation treatment
when compared to herbicide allone.t Fight of ‘the 20 herbicilde plus cultivation
treatments had significant sugarbeet stand reduction. Redroot pigweed stand was
reduced or tended: to be reduced by the cultivation treatment except EPTC +
cycloate followed by harrow or rotary hoe 2X. However, only 5 of the 20
herbicide plus cultivation treatments had significant stand reduction of redroot
pigweed.

Sugarbeet stand reduction and redroot pigweed stand reduction averaged over the
five cultivation treatments.

Percent
Percent Redroot
: : Sugarbeet Pigweed
Rate : Stand Stand
Treatment (1b/A) Reduction Reduction
EPTC + Cycloate 2+2 23 : 4
Desmedipham 1.0 7 28
Desmedipham+Dalapon Il5-2 17 12
EPTC+Cycloate /Desmedipham = 2+2/1.0 1 25 21
Desmedipham/Desmedipham+Sethoxydim+OC 0.5/1+.2+.25G 10 25

LSD (0.05) 9 17

Sugarbeet stand reduction and redroot pigweed stand reduction averaged over the
five herbicide treatments.

Percent

Percent Redroot

Sugarbeet Pigweed

Cultivation Stand Stand

Treatment Reduction Reduction

Harrow 22 P 19
Rotary Hoe 16 23
Harrow 2X 19 3%
Rotary Hoe 2X 24 16
Herbicide alone 0 0
LSD (0.05) 9 L7

Summary

Desmedipham alone tended to give less sugarbeet stand reduction and greater
redroot pigweed stand reduction compared to the other herbicide treatments.
EPTC + cycloate alone or in combination with desmedipham tended to give greater
sugarbeet stand reduction than the other herbicide treatments. All cultivation
treatments increased sugarbeet stand reduction compared to herbicide alone. All
cultivation treatments increased or tended to increased redroot pigweed stand
reduction.



Multispecies evaluation of preplant incorporated herbicides, Fargo (NW Section 22), 1985. Herbicides were applied in
17 gpa water at 40 psi to the center 7 feet of 10 foot plots and incorporated with a rototiller set two inches deep
11:00 a.m., June 10, when the air temp. was 68F, soil temp. at six inches was 58F, wind was southwest at 5 mph,
relative humidity was 5il7, c@all ghiey ©m the surface, and wet below the surface. Marshal wheat, Moore oats, Siberian
foxtail millet, Bush Johmson 19 sugarbeet, SeedTec 315 sunflower, McCall soybean, Fleetwood mnavy bean, Park barley,
Pioneer 3737 corn, tame mustard, redroot pigweed, and wild buckwheat were seeded across herbicide plots June 1L
Crop injury and weed control were evaluated July 25

Treatments Wht Brly Qats Wibw Sgbt FxtM Tmu  Rrpw Sunf Corn Soyb Dryb
Acetochlor 2 97 96 99 94 i 99 98 99 53 22 75 60
FMC-57020 0.75 99 99 97 97 90 97 85 65 50 85 18 30
FMC-57020 La25 99 99 ) 99 96 99 95 91 92 98 3 68
Alachlor 3 95 93 96 50 93 98 98 98 35 7 15 7
Cinmethylin i, 25 99 99 99 88 93 9% 78 9% 53 88 78 87
Imazaquin 025 95 98 96 99 - 99 97 99 99 99 99 17 58
Metolachlor 3 96 89 86 75 40 99 81 99 7 0 7 0
AC-263,499 Q5125 89 90 91 96 99 9% 99 99 98 77 a7 43
RE-40885 1 97 73 93 99 99 99 99 99 22 73 91 98
RE-40885 2 99 oy 99 99 99 99 99 99 33 98 99 99
Isoxaben 0.066 3 3 0 0 99 27 98 88 20 13 37 17
Isoxaben 0.088 7 7 3 58 99 - 30 99 85 42 12 55 50
Isoxaben ORIE32 8 8 0 83 99 54/ 99 93 63 13 58 48
Ethalfluralin 0.94 98 97 98 99 99 99 40 99 3 87 40 3
Trifluralin 1 96 94 99 99 93 99 48 99 22 72 8 3
Butylate 4 95 92 . a6 7 33 0 88 53 92 10 L7 58 20
Cyanazine-L 3 99 99 99 99 99 9 99 99 89 13 97 99
Metribuzin-F 0.25 98 99 99 99 99 94 99 98 86 55 57 89
Pyrazon-L 6 98 98 96 99 50 78 96 96 85 20 75 80
Mean 83 80 80 83 85 87 87 94 51 50 49 50
High mean 99 99 99 99 99 59 29 29 99 99 99 99
Low mean 3 3 0 0 0 27 40 65 e 0 3 0
Coeff. of variation 6 7 7 17 10 12 20 6 31 30 33 29
LSD(1 Percent) 11 13 L2 30 18 29, 38 L3 35 33 % S 2
LSD (5 Percent) 8 10 9 27 14 17 28 9 26 25 26 24
No. of reps 3 3 3 3 3 3 3 3 3 3 3 3
Summary

All herbicides were unusually phytotoxic to the test species. For example, trifluralin normally has no effect on
tame mustard but gave 487 control in this experiment. Also acetochlor and cinmethylin are normally safe on soybeans
but gave significant injury in this experiment. Metholachlor gave less sugarbeet injury than acetochlor, alachlor or
cinmethylin. FMC-57020, metribuzin and imazaquin were more phytotoxic to dry beans than soybeans. '

8¢



Multispecies evaluation of preemergence herbicides, Fargo (NW Section 22), 1985. Marshal wheat, Moore oats, Siberian
foxtail millet, Bush Johnson 19 sugarbeet, SeedTec 315 sunflower, McCall soybean, Fleetwood navy bean, Park barley,
Pioneer 3737 corn, wild buckwheat, tame mustard, redroot pigweed, and kochia were seeded across the herbicide plots
June 10. Herbicides were applied in 17 gpa water at 40 psi to the center 7 feet of 10 foot plloiEs 7500 pomt  iune 13
when the air temperature was 62F, soil temperature at six inches was 58F, wind was southeast at 8 mph, soil was dry
on the surface, and wet below the soil surface. Crop injury and weed control were evaluated July 25.

Treatments. Wht Brly Oats Wibw Sgbt FxtM  Tmu Rrpw Sunf Corn Soyb Dryb Kocz
Fluorochloridone 0.5 0 7% 0 25 66 13 99 85 3 0 10 153 83

. FMC-57020 0.75 18 22 29 55 12 58 85 S0 L0 S E S 0 ) 0 02
FMC-57020 Lo 25 60 57 68 67 32 88 55 3 22 0 17 8 96
SC-0051 1 0 0 0 13 99 10 86 55 5830 0 55 67 S5
SC-0051 2 0 0 0 42 99 43 80 83 55 0 67 89 96
AC-263499 0.125 0 0 0 65 99 70 §92 96/ 5513 7 10 0 98
RE-40855 1 0 0 0 0 86 7 42 - 40 0 0 - @ 0 75
RE-40855 2 0 0 0 %2 99 -5 89 77 7 0 L2 47 95
Isoxaben 0.132 0 0 0 5 50 7 30 2% 28 3 3 0 0 0
-Alachlor 3 0 0 0 13 w12 95 83 73 13 .0 0 0 20
Chloramben 3 0 10 0 %3 50 U2 47 93 0 8 25 0 81
Linuron 15 0 0 0 7 47 50 99 86 0 0 0 0 68
Linuroen 3 0 8 7 27 85 85 99 96 20 0 0 0 93
Propachlor 5 0 0 0 7 27 90 17 78 0 0 0 0 28
Mean 6 7 7 30 62 53 72 65 12 1 55 16 70
High mean 60 57 68 73 99 95 99 96 55 8 67 89 98
Low mean 0 0 0 0 12 V7 L7 3 0 0 0 0 0
Coeff. of variation 97 123 90 67 28 32 21 2 112 337 86 40 23
LSD(l Percent) 12 21 14 46 38 38 34 40 22 10 29 14 37
LSD(5 Percent) 9 L5 10 34 28 28 25 29 23 7 22 11 28
‘No. of reps 3 3 3 8¢ 9E8 458 3 2 3 3 3 3 3

Summary

First rain after herbicide application was 0.7 inch June 11 and 0.2 inch June 17. FMC-57020, SC-0051, AC-263,499,
RE-40855, and linuron gave over 90% kochia control. Nome of the herbicides caused significant injury to corn.
SC-0051 and RE-40855 were most injurious to dry beans.

6&



Multispecies evaluation of postemergence herbicides, Fargo (NW sectiocn 220 11985 SCropstand weeds were seeded across
herbicide plots June 10. Herbicides were applied in 17 gpa water at 40 psi to the center 7 feet of 10 foot plots
3:00 p.m., July 3 when the sky was sunny, air temperature was 88F, soil temperature at six inches was 72F, relative
humidity was 46%, wind was northwest 12-15 mph, soil was dry on the surface, moist at 1-2 inches, and wet at 3-4
inches. At the time of application Marshal wheat, Moore oats, and Park barley were 5-7 inches tall, Bush Johnson 19
sugarbeets were in the 4 leaf stage, Kochia was 0.5 inch rosette diameter to 1.5 inches tall, wild buck-wheat and
tame mustard were 1-3 inches tall, Siberian foxtail millet was 3 leaf (2 inches tall) to 4 inches tall, redroot
pigweed was 2-4 leaf @lsineh tall)seSeedTecs 315 sunflower was 4 leaf (2-3 inches tall), Pioneer 3737 corn was 3-4
leaf (5-6 inches tall), McCall soybean was in the second trifoliate stage (2.5 inches tall), and Fleetwood navy bean
was in the first trifoliate stage (2.5 inches tall). Weed control and crop injury were evaluated July 25.

Treatment Wht Brly Oats Wibw Sgbt FxtM Wimu Rrpw Sunf Corn Soyb Dryb Kocz
FMC-57020 0.5 5 L5 8 60 17 7 30 0 93 0 12 0 67
FMC-57020 1 17 37 B2 63 38" 20 53 10 95 0 15 5 63
DPX-M6316 0.021 0 0 0 99 99 5 99 99 99 0 22 93 30
AC-222293 0.5 0 0 98 96 93 0. 99 35 10 0 93 93 75
Imazaquin 0.25 78 96 96 96 99 95 99 9198 99 98 28 28 97
Fomesafen+X-77 0. 25+0,25% @ 0 0 73 47 5 97 48 23 0 7 10 30
LactofentX-77 0.25+0257% 0 0 0 18 78 3 99 98 43 0 40 18 97
Bentazon+0C 0.75+0.25G O 0 0 95 96 7 99 . 68 99 0 10 7 92
AcifluorfentX-77 0.375+0.25% 0 0 0 85 57 0 99 90 50 0 13 10 94
PPG-1013 0.03 12 15 0 93 9l 7l 99 93 85 3 28 30 98
AC-263499 Ol 125 35 35 43 97 99 96 99« 88 98 7 i8 i5 72
DPX-L5300 0021 0 0 0 97 99 23 96 - 92 99 3 88 87 90
Glyphosate 0525 99 99 99 88 96 98 99 96 98 94 94 97 96
Paraquat )5 25 33 48 25 55 99 78 675 9l 95) 152 90 38 73
2,4-D 0,25 0 0 0 32 87 13 99 57 99 0 80 42 V.
Dicamba 0.12 0 7 0 90 88 0 57 77 99 0 99 98 53
Bromoxynil 0.25 0 0 0 91 99 0 G9 62 99 0 53 43 93
Mean 7 21 23 78 81 27 88 71 79 137 47 42 716
High mean 99 99 99 99 99 98 99 99 99 98 99 98 98
Low mean 0 0 0 18 L7 0 30 0 10 0 i/ 0 30
Coeff. of variation 62 31 27 15 LI 36 10 17 8 26 20 20 16
LSD(1 Percent) 23 14 14 26 20 21 19 27 14 v 21 18 27
LSD(5 Percent) 17 11 10 20 15 16 15 20 11 6 15 14 20
No. of reps 3 3 3 3 3 3 34 3 3 3 3 3 3
Summary

AC=222,293 ‘save goedicontrol oL o high injury to wild buckwheat, sugarbeets, soybeans, and dry beans in addition to
oats and tame mustard. Lactofen and acifluorfen gave greater control of redroot pigweed than bentazon and fomesafen.
Bentazon gave greater control of sunflower and sugarbeet than lactofen, acifluorfen, and fomesafen. Lactofen gave
less control of wild buckwheat than all treatments except 2,4-D. Lactofen gave more soybean injury than fomesafen,
bentazon, and acifluorfen. Fomesafen gave less kochia control than lactofen, bentazon, and acifluorfen.

ow



Wheat variety response to herbicides, Carrington, Langdon,
Minot, and Williston, 1985. Durum and Hard Red Spring wheat
varieties were seeded on April 22, May 20, and May 10 at
Carrington, Langdon, and Minot, respectively. Difenzoquat
at 1 1b/A was applied to all wheat varieties in the 4 to 5
leaf stage on June 12 at Carrington, June 13 at Langdon, and
June 14 at Minot. DPX-M6316 at 1 oz/A, DPX-L5300 at 0.75
oz/A, and DPX-R9674 at 1 oz/A were also applied across all
wheat varieties at Langdon, Minot, and Williston. The
treatments were not replicated at a location. Wheat injury
was evaluated two to four weeks after treatment.

See tables on following pages.

None of the wheat wvarieties exhibited any visible
difenzoquat injury at Williston, probably due to the

extremely dry growing conditions. 'Alex', 'Guard',
'Waldron', and '747' were the most susceptible Hard Red
Spring wheat varieties to difenzoquat treatment. 'Laker',

'Vie', 'D-7925', 'D-79103', 'D-79168°, 'D-8016", 'D-8019",
'D-81154', and 'HD-81-485' were more susceptible to
difenzoquat than the other durum varieties. Injured durum
varieties appeared to be more susceptible to yield
reductions than injured Hard Red Spring wheat varieties. No
varietal differances were evident with DPX-M6316, DPX-L5300,
or DPX-R9674, DPX-M6316 caused uniform chorosis af all
varieties at Langdon, but injury was not substantial.



Hard Red Spring wheat response to difenzoquat.

Injury Height Yield
Minot Minot Carrington
Variety Carr Lang 7/3 7/26 Trt Untr Trt Untr
—————————— (7)-------- ---(em)-- ---(Bu/A)--
Alex 70 10 80 40 93 100 35.4 40.0
Apex 83 0 0 0 0 82 79 37.3 53.4
Baart 20 20 0 0 108 105 43.1 41.9
Buckshot 20 0] 50 0 91 85 40.3 57.9
Butte 40 0 0 0 90 96 39.5 2725
Challenger 10 0 10 0 81 74 8 AS
Columbus 40 5 0 0 101 101 39.6 46.9
Coteau 0 0 15 0 105 98 60.3 50.8
Fra 10 -- 10 0 89 80 59.6 62.5
Erik 30 5 10 0 87 93 43355 48.9
Glenman == -- 0 0 85 87 == oo
Guard 70 30 90 50 80 91 39.7 36772
Katepwa 20 0 0 0 103 99 39.3 51.9
Leader = o 0 0 102 95 == -~
Leif 0 10 0 0 87 86 535l 66.5
Len 70 25 20 5 91 87 31.9 28.8
Lew = o 50 15 105 100 -- --
Marshall 40 0 0 0 82 87 42.0 5206
Norak 2.0 5 0 0 78 88 44,7 66.0
Norseman 70 20 30 10 72, 78 U9 59.1
Olaf 20 == 5 0 85 85 57 55 65.0
Oslo 20 = 10 0 83 81 66.8 64.4
Solar -- 0 0 0 90 78 -- ==
Stoa 30 0 5 0 101 101 AL L 5L
Success 10 0 0 0 89 98 34.5 49.4
Thatcher 80 0 80 35 83 102 41.9 50.0
Waldron 70 25 80 40 101 101 36.6 B o 2
Walera == = 0 0 84 94 -- --
Wheaton 20 0 0 0 79 81 35.9 59.6
747 70 35 80 40 75 80 39.9 58.9
2369 30 0 0 0 80 90 51.4 50.6
HS-8155 80 3 50 30 79 94 44.4 63.0
HY-320 20 0 10 5 73 86 66,5 62
ND597 10 0 5 0 88 92 55.5 6201
ND600 20 5 10 0 87 90 5007 58.9
ND604 10 10 10 0 82 94 53.6 62.8
ND606 0 5 0 0 103 103 65.2 7k 00
ND615 10 5 5 0 90 96 81.4 75.9
ND616 10 0 0 0 94 98 62093 62.3
ND617 10 5 0 0 87 95 64.9 61.1
ND618 70 5 0 0 90 101 ol 54.0
ND619 80 20 5 0 83 95 56k 61.1
ND620 20 0 0 0 99 110 59.0 RN
ND621 0 85 10 0 86 97 59.9 69.9
Carr = Carrington; Lang = Langdon; Trt difenzoquat

treated; Untr = untreated



Durum wheat response to difenzoquat.

Injury Height Yield

Minot Minot Carrington
Variety Carr Lang 7/3 7/26 Trt Untr Trt Untr
Arcola -~ 0 5 0 105 113 =S =
Cando 20 10 5 0 83 77 29.7 44,5
Crosby 20 5 5 0 109 107 3200 54.8
Kyle == 20 75 40 92 120 == ==
Laker == 40 80 50 81 91 = o
Lloyd 20 10 5 0 80 79 3549 46.8
Medora S 0 10 0 115 115 == oo
Mindum = = 20 0 123 132 = =
Monroe 50 0 5 0 109 118 33.8 40.4
Rolette 20 5 5 0 98 112 49,2 61.1
Rugby 20 5 5 0 103 115 31.8 50.5
Vic 80 30 80 50 100 118 18.3 47.8
Ward 10 5 5 0 110 101 31.4 47.0
C8814 80 = -- == e == 28.3 39.6
D-7925 80 30 75 30 92 99 27.7 58,5
D-79103 90 30 80 40 85 110 52 47.8
D-79104 30 30 10 10 87 95 9502 53.6
D-79168 90 25 85 60 56 83 7.1 44.0
D-79209 30 0 5 5 74 76 40.1 46.3
D-8012 50 10 10 10 90 94 30.5 47.9
D-8016 90 35 60 35 83 93 12.3 38.3
D-8019 90 25 70 15 100 101 1Ll 42.3
D-8172 50 10 25 5 101 110 16.9 35.9
D-8191 50 20 35 5 92 103 2307 33.6
D-8193 30 5 20 5 91 105 43952 43.2
D-8194 80 30 45 15 82 96 25.0 42.8
D-81114 20 5 5 0 90 101 42.3 39.7
D-81151 20 5 5 0 93 110 46.3 46,9
D-81154 80 30 80 40 84 101 17.1 47.7
D-81183 10 0 15 5 72 75 59.2 Sl
FA882-268 30 10 10 5 74 74 28.4 31.6
HD-81-466 20 0 0 0 78 82 26.2 44,2
HD-81-485 90 30 50 10 93 107 18798 41.6
Carr = Carrington; Lang = Langdon; Trt = difenzoquat

treatment; Untr = untreated



Barley response to diclofop, Langdon, 1985, Barley
varieties were seeded on May 17. Diclofop was applied at 15
and 31 oz/atto 3 to iigieaf barley on June 10 with 60F and
65% relative humidity. The experimental design was. a
randomized complete block with two replications. Barley
injury was evaluated on July 25.

Diclofop rate

31 oz/A 15 oz/A 31 oz/A 31/150z

Variety Injury Yield Yield Yield

7) 18 ~<HL=~ (Bu/A)E&--- (%)
Glenn 55 74.0 2WosS 37
Morex 10 7L o5) 60.5 85
Azure 15 66.0 645 97
Robust 15 72.5 62.5 86
Hazen 30 70.5 61.0 87
Bedford : 30 59.5 49.5 84
ND7309 30 585 42.0 80
ND7369 30 43.5 34.0 78
AB6B80-761 8 67.0 64.5 97
Clark 63 45.0 25.0 56
Bowman 15 79.0 73.0 93
TR 212 30 4585 43.5 97
Lamont 25 58.5 42.5 79
Lewis 33 66.0 33.0 50
Harrington 43 6GIES 8355 58
Premier 65 48.0 19.5 41
ND6989 48 5555 PBIS 43
GV 7% 16 12.6 19.5 17
LSD 57 11 16 2 18.5 26

Summary

Injury and yield reductions from diclofop at 31 oz/A were
the greatest with ‘Glenn', ‘'Clark', 'Lewis', 'Harrington',
"Premier', and 'ND689' barley varieties. "AB6B80-761"

appeared to be the most tolerant variety to diclofop injury.
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Hard red spring wheat and durum response to herbicides, Fargo, 1985,
Preplant incorporated (PPI) treatments were applied, soil incorporated
with a field cultivator plus harrow twice, and 'Marshall'(Mar), ‘Bral,
‘Len®, s USEoal , At ifex 'ND597'(597), and 'ND600'(600) Hard Red Spring
and 'Rugby'(Ruby), 'Lloyd', and 'Vie' durum wheat were seeded on April
20. Postemergence (P) treatments were applied on May 22 to 4 to 5 leaf
wheat and durum with cloudy sky, 65 F, and 50% RH. The experiment was
a split block design with whole plots consisting of herbicide
treatments and subplots consisting of cultivars. Treatments were
replicated three times. Crop injury was evaluated June 20.

Cultivar

Treatments Rate Mar Era Len Stoa Alex 597 600 Ruby Llovyd Vic

(oz/A)  -—-—--—c-TTTT0TC (Z injury)---------22----_C
Triallate(PPI) 24 IV 2 2 S 38 35
Triallate(PPI) 48 SIS Sl BT E8] 60 J5. 8§ 320 22
AC 222,293(p) 152 (0 () 2756 ) | 2 OFs 23 3 3
AC 222,293(P) 16 4 -]3782 93sjls 5 12 26 30 33
Fenoxaprop(P) 15a5 2 N0 . €2 1 2 4BED5. T 65 68
Fenoxaprop(P) 3 6 187 8 27 6 18 32 33 42
Difenzoquat(P) 16 & 11 21 40 ' ui 8 8 9 1i88 19
Picloram+2,4-D(P)0.38+6 I G ) 0 24 2 =) 2 3
Untreated 0 0 0 1 0 1 0 0 0 0 0
C.V. % 229 2201 154 167 1Mo 125 133 La7esiias 112
LSD 5% NS NS NS 17 37 13 NS NS NS NS

----------------- (yield bufA)----c-cceooo .
Triallate(PPI) 24 66 6k E8F Tl WG gietE-o oy 6767
Triallate(PPI) 48 49 45 57 63 Y36 6388 6p 173 78 54
AC 222,293(P) 112 730 T5 - Tk 79 hE3 - ggt8les des 70 78
AC 222,293(P) 16 7272 561 6 W72, g6 69 Yee 73 69
Fenoxaprop(P) 15 651 77 69 80 70 78 67 63 40 61
Fenoxaprop(P) 3 65 7F 64 74 67 76 S6 328 .47 33
Difenzoquat(P) 16 66 . 76 58 708 f589 . 77 55 70 68 67
Picloram+2,4-D(P)0.38+6 6L 169 70 73" %65 70 @ 64 b 69 70
Untreated 0 DS e R e e 79 66
C.V. 7 4 170 S8 eee 9 ORISR (o S )
LSD 5% NS NSEXSOMSICY 10, NS NS 17 200 15
Summary

Alex and ND600 and all three durum cultivars were injured more than
the other cultivars by PPI triallate at 24 oz/A. Triallate injury
generally increased as the triallate rate was increased to 48 oz/A.
AC 222,293 at 16 oz/A caused over 257 injury to the durum cultivars.
AC 222,293 did not seriously injure the hard red spring wheat
cultivars. Fenoxaprop at 1.5 and 3 oz/A injured and reduced the yield
of all the durum cultivars and fenoxaprop at 3 oz/A injured Alex more
than the other hard red spring wheat cultivars. Difenzoquat caused
the greatest injury to Alex and Len.



Wheat seeding depth with triallate and trifluralin, Fargo,
1985. Treatments were applied to a dry surface on April 29
with 80F and 407 relative humidity. All treatments were
cultivator plus harrow incorporated twice. 'Marshall' Hard
Red Spring wheat was seeded 1.5 inches deep for the
shallow(S) seeding, and 2.5 inches deep for the deep(D)
seeding on April 30. All treatments were applied with a
bicycle wheel type plot sprayer delivering 17 gpa at 35 psi.
The experimental design was a split block with depth of
seeding as the main block. Wheat injury was evaluated on
Tune 17 - -(Datewly), nand Wuly«30 (Date 2). Wheat heights were
taken at wheat maturity.

Wheat injury Wheat Wheat

Date 1 Date 2 Wild Height Yield

‘Treatment Rate S D S D oats S D S D
GozpK) -7 (ZW5--%1 (BT " €em)- (bu/A)

Triallate 16 4 0 0 1 70 81 81 42 38
Triallate 32 14 1 8 1 96 82 82 42 44
Triallate 48 g 15 L3 8 98 81 82 44 41
Trifluralin 8 14 5 1 0 38 82 g1 33 31
Trifluralin 12 24 14 10 9 46 82 &2 30 30
Triat+trif 16+8 16 5 6 8 90 80 g2 41 39
Tria+trif 16+12 50 34 18 18 89 30 81 377, 35
Tria+trif 32+8 35 A% il 9 97 80 82 43 41
Triat+trif 32+12 43 33 16 10 97 81 79 40 40
Triattrif 4,8+8 400 118 12 9 98 81 81 41 41
Tria+trif 48+12 Sa40R 2 G 98 79 79 40 40
Untreated 0 0 0 0 0 0 82 i 238 24
CEV 7 35 52 65 80 19 3 2 9 13
LSD 57 1S3t 9 9 2410 NS 3 5 7
f# OF REPS 4 4 4 4 4 4 4 4 4

Summary

Wheat injury occurred from both triallate and trifluralin,
and injury from the two herbicides in combination tended to
be additive. The shallow seeded wheat tended to be injured
more than the deep seeded wheat on June 17. The
incorporation was rather shallow and some of the deep seeded
wheat may have been below the treated soil. Wheat yield
reflected wild oats control more than wheat injury.



Durum wheat response to triallate and trifluralin, Langdon,
1985.  Early preplant(EPPI) treatments were applied and
roto-till incorporated twice on May 3. Preplant(PPI)
treatments were applied and roto-till incorporated twice on
May 8. 'Cando' durum wheat was seeded 1.5 inches deep for
the shallow(S) seeding, and 2.5 inches deep for the deep(D)
seeding on May 8. The preemergence(PE) treatment was
applied on May 13, and the postemergence treatment was
applied at the 4 leaf wheat stage. The whole plot area was
treated with 2,4-D at 4 oz/A to control broadleaf weeds.
The experimental design was a randomized complete block with
two replications.

Strd Injury Moisture Yield
Treatment Rate S D S D S D S D
(ez/R) ==@)-= ==(7)- --(%)-- (Bu/A)
Triat+trif(EPPI) 16+8 25 15 8 5 13 15 69 66
Triattrif (EPPI) 12+6 10 28 5 5 16 15 75 55
Triallate(EPPI) 16 2 0 0 0 16 14 74 63
Trif (EPPI) 8 255 23 10 5 14 13 61 61
Triattrif(PPI) 16+8 40 55 15 20 17 14 66 60
Triattrif(PPI) 12+6 20 28 5 5. & 16 75 71
Triallate(PPI) 16 0 3 0 0 13 13 73 66
Trif(PPT) .o 8 23 13 8 5 16 15 73 62
Triattrif(PE) 16+8 10 3 3 3 15 15 70 66
Diclofop(P) 16 0 0 0 0 15 15 71 68
No treatment 0 0 0 0 0 14 14 72 69
C. V. 57 74 69 117 i3] 10 12 10
LSD 57 18 24 7 NS NS NS NS NS
Summary

All treatments except diclofop or triallate applied alone
reduced wheat stands and caused wheat injury. No consistent
trends occurred due to depth of wheat seeding. Durum yields
tended to be greater with shallow seeded wheat than deep
seeded wheat.



Barley response to triallate and trifluralin, Langdon, 1985.
Early'preplant(EPPI) treatments were applied and roto-till
incorporated twice on May 3. Preplant(PPI) treatments were
applied and roto-till incorporated twice on May &. 'Hazen'
barley was seeded 1.5 inches deep for the shallow(S)
seeding, and 2.5 inches deep for the deep(D) seeding on May
8. The preemergence(PE) treatment was applied on May 13 and
the postemergence(P) treatment was applied at the 4 leaf
barley stage. The whole plot area was treated with 2,4-D at
4 oz/A to control broadleaf weeds. The experimental design
was a randomized complete block with two replications.

Strd Injury Moisture Yield
Treatment Rate S D S D S D S D
(oz/8) --(B)-- --(%)-- ——@7=- (Bu/A)

Tria+trif(EPPI) 16+8 20 25 5 o Wols 9G]
Tria+trif (EPPI) 12+6 g¢ 15 3 388 228#825 (1908 1k
Triallate(EPPI) 16 56 15 3 301 170#825(1960)1166
Trif (EPPI) 8 108 15 0 s€ 20 8i27(1105198392
Tria+Trif(PPI) 16+8 13 40 3 5¢8 23 8 28 10311988
Triat+Trif(PPI) 12+6 13 23 0 508 2384826 (1921185
Triallate(PPI) 16 5 5 0 oD% 1904f25 (197)1196
Trif (PPI) 8 20 30 0 50 20 9127 (10378393
Triat+trif(PE) 16+8 40 30 5 568 21 8 28 96 \i77%
Diclofop(P) 16 0 0 il 301 168%024 10173105
No treatment 0 0 0 0 0 16 25 91 89
C 77 "wald 165° 56 2 88 10 9
LSD 5% 1g8 181208 NSt NSTE NS | NS NS - NS
Summary

Barley injury was less than 57 with all treatments. All
treatments except diclofop caused some barley stand
reductions, which tended to be greater with the deep seeded
barley than the shallow seeded barley. Barley yields tended
to be greater with the shallow seeding than the deep
seeding, possibly due to less stand reductions.



Triallate and chlorsulfuron in wheat, Fargo, 1985. Treatments
were applied to a dry surface on April 29 with 80F and 40%
relative humidity. All treatments were cultivator plus harrow
incorporated twice. 'Marshall' Hard Red Spring wheat was seeded
1.5 inches deep for the shallow(S) seeding, and 2.5 inches deep
for the deep(D) seeding on April 30. All treatments were applied
with a bicycle wheel type plot sprayer delivering 17 gpa at 35
psi. The experimental design was a split block with depth of
seeding as the main plot, and four replications. Wheat injury
was evaluated on June 6 (Date 1) and July 30 (Date 2). Wheat
heights were taken at wheat maturity.

Date 1 Date 2 Wild Height Wheat Yield

Treatment Rate S D S D oats S D S D
(oz/A) --(Z injury)-- (2) -(em)-  --(bu/A)---
Triallate 24 9 4 1 1 95 82 83 41.4 44,0
Triallate 48 SR 8 3 98 82 81 40.2 41.0
Clsu 0) 33} 4 0 0 0 34 82 79 28.2 2953
Clsu 0.5 10 2 0 0 45 82 81 29.5 29.6
TriatClsu  24+.33 12 7 S 3 73 83 83 43.9 44.6
Tria+Clsu  24+0.5 11 7 3 4 95 82 81 42.4 44,2
TriatClsu  48+.33 A8 L3 6 3 97 82 81 2o 1l 44.0
TriatClsu  48+0.5 22 11 13 3 97 77 80 37 53 40.2
Untreated 0 0 0 0 0 0 85 77, 21,1 22,7
C.V. 7 37 44 82 152 23 3 3 11.3 8.7
LSD 57 7 4 5 NS 24 4 3 5.9 4.7
Summary

Wheat injury was expressed more at the early evaluation date, and
tended to be greater with the shallow seeding than the deep
seeding. The deep seeded wheat may have been placed below the
treated soil zone due to shallow incorporation. Triallate
injured the wheat more than chlorsulfuron, and injury was similar
for triallate applied alone or in combination with chlorsulfuron.
All treatments including triallate provided good wild oats
control. Wheat yields generally related to wild oats control
more than crop injury.
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Wild oats control in wheat, Fargo, 1985. 'Marshall' Hard Red
Spring wheat was seeded on April 19. Stage 1(S1) treatments were
applied to 3 leaf wheat and wild oats on May 22 with 67F and 507
relative humidity. Stage 2(S2) treatments were applied to 5 leaf
wheat and wild oats on May 31 with 60F and 70% relative humidity.
The experimental design was a randomized complete block with four

replications. Crop injury and wild oats control were evaluated
on July 26.
Wheat Wild
Treatment Rate Height Yield Injury oats
(oz/A) (cm) (Bu/A) N7
Barban(S1) 4 84 52.9 0 66
Barban(S1)+N 4+1G 84 L8.6 0 71
Barban(S1) 6 82 S8 0 T2
Diclofop(S1) 8 80 49,7 0 65
Diclofop(S1) 2 82 48.8 0 85
Diclofop(S1)+PO 8+0.125G 85 68.0 0 90
Diclofop(S1)+PO 12+0.125G 83 55.8 3 88
Diclofop+Barban(S1) 8+4 80 51l 0 75
AC 222,293(S1) 4 82 59.1 3 90
AC 222,293(S1) 6 79 62.8 1 96
Fenoxaprop(S1) 1455 79 51552 L 7L
Fenoxaprop(S1) 3 81 65.6 4 92
Diclofop(S2) 16 79 58.4 4 98
Diclofop+P0(S2) 16+0.125G 82 62.1 2 .97
Barban(S2) 4 80 51.4 0 65
Barban(S2) 6 82 52748 i 59
Difenzoquat(S2) 6 82 52.9 0 78
Difenzoquat(S2) 12 82 56.8 6 89
Difenzoquat+Barban(S2) 6+4 82 59.9 1 78
AC 222,293(S2) 6 83 61.9 1 76
AC 222,293(S2) 8 87 a0 3 97
Fenoxaprop(S2) 155 78 a7 13 99
Fenoxaprop(S2) 3 74 560 28 99
Untreated 0 81 42,3 0 0
GoWo % 4 15.9 91 13
LSD 5% 5 267 3 15
Summary

None of the herbicide treatments caused any substantial wheat
injury except for the S2 treatments with fenoxaprop. AC 222,293
was more effective in controlling 3 leaf than 5 leaf wild oats.
Wild oats control with diclofop at 8 oz/A was greater with the
addition of PO. Diclofop at 16 oz/A provided greater than 957
control of wild oats in the 5 leaf stage.



Wild oats control in wheat, Minot,

11

1985.

Spring wheat was seeded on April 30.
applied to 2 leaf wheat and wild oats
Stage 2(S2) treatme
on June
The experimental design was
block with four replications.

relative humidity.

wheat and wild oats

humidity.

were evaluated on July 16.

a

10 with 70F

'Coteau!

Hard Red
Stage 1(S1) treatments were
on June 1 with 60F and 55%
nts were applied to 4 leaf
and 407
randomized
Wheat injury and wild oats control

relative
complete

Wheat Wild oat

Treatment Rate Yield Injury control

(oz/A) (Bu/A). (%) (%)
Barban(S1) 4 il 0 61
Barban(S1)+N 4+1G 47.2 0 74
Barban(S1) 6 37.9 6 69
Diclofop(Sl) 8 46.9 0 i
Diclofop(S1) 182 48.8 0 82
Diclofop(S1)+P0O 8+0.125G 59.9 0 91
Diclofop(S1)+P0 12+0.1256G 595 0 96
Diclofop+Barban(S1) 844 S50 9 86
AC 222,293(s1) 4 S 0 85
AC 222,293(S1) 6 57.8 0 90
Fenoxaprop(S1) 1.5 47.6 0 59
Fenoxaprop(S1) 3 57.5 3 88
Diclofop(S2) 16 49.8 0 77
Diclofop+P0(S2) 16+0.125G 51.8 0 81
Barban(S2) 4 38,8 0 18
Barban(S2) 6 32.3 0 40
Difenzoquat(S2) 6 S0 0 24
Difenzoquat(S2) 12 35.1 0 70
Difenzoquat+Barban(S2) 6+4 35,1 0 19
AC 222,293(S2) 6 39.2 0 59
AC 222,293(S2) 8 44,7 0 7%
Fenoxaprop(S2) 1S 40.4 0 65
Fenoxaprop(S2) 3 44,9 1 76
Untreated 0 28.4 0 0
G 74 13.9 278 14
LSD 57% 8.8 3 13

Summary

None of the treatments caused any substantial wheat injury. AC
222,203 at, ,the Si stage and treatments including diclofop
provided the best wild oats control. The addition of petroleum
0il(PO) to diclofop tended to increase wild oats control compared
to diclofop applied alone. Wheat yields generally related to
wild oats control.
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Wild oats control in wheat, Williston, 1985. 'Stoa' Hard Red
Spring wheat was seeded into fallowed soil on April 30.
Treatments were applied May 17 (2Lf) to 2 leaf wheat and
mine Bl e Sng 2 | to 3rtinch Russian thistle with 46F and 807%
relative humidity, or to 5 leaf wheat, &4 leaf wild oats, and
4 to 6 inch Russian thistle on May 29 (4Lf) with €7F and 667
relative humidity. All treatments were applied with a
bicycle wheel type plot sprayer delivering 8.5 gpa at 35
psi. The experimental design was a randomized complete block
design with four replications. Crop injury and weed control
were evaluated on July 155

: Wheat

Treatment Rate Wioa Ruth Injury Yield Tswt

(oz/A) (% Control) (%) (bu/A)(1b/bu)
Barban(2Lf) 4 78 5 0 3.0 48.2
BarbantNitrogen(21f)  4+1G 66 0 0 5.9 46.9
Barban(2Lf) 4 7SS () 0 7 ad 48.9
Diclofop(2Lf) 8 41 0 0 8.5 UGST
Diclofop(ZLf) 12 68 0 3 8.3 47.0
Diclofop+PO(21f) 8+0.125G 69 0 0 8.5 48.9
Diclofop+PO(21f) 1240.125G 76 0 3 &Y 49.9
Dicl+Barban(2Lf) 8+4 94 0 3 Todi! 48.6
AC 222,293(2Lf) 4 97 48 0 10.0 48.9
e 202 7098 @ 1) 6 99 64 9 103 49.7
Fenoxaprop(2Lf) s 47 0 0 8.1 48.7
Fenoxaprop(2Lf) 3 85 0 4 s 49.3
Diclofop(4Lf) 16 84 0 0 7.4 48.9
Diclofop+P0(4Lf) 16+0.125G 92 0 1 765 48.9
Barban(4Lf) 4 40 0 0 8.0 48.3
Barban(4Lf) 6 65 0 0 8.3 49.3
Difenzoquat(4Lf) 6 45 0 3 8.6 48.1
Difenzoquat(4Lf) 12 76 0% L0 3 8.6 49.1
Difet+Barban(4Lf) 6+4 Sl 0 3 8.2 47.6
AC [222,293(4LE) 6 98 26 RESSEOIS 49.6
AC 972,293 (ALE) 8 99 33 0 8.6 48.6
Fenoxaprop(4Lf) 5 87 0 13 6.6 48.7
Fenoxaprop(4Lf) 3 93 0 19 72 50.0
Untreated 0 0 0 Uoll 49.1
CoVlo % 16 101 264 18.2 e
LSD 5% 16 11 9 As ) =
No. of reps 4 4 4 4

Summary

Fenoxaprop at 1.5 and 3 oz/A caused 13 and 19% wheat injury,
respectively. The other treatments caused only slight
injury. AC 222,293 provided excellent wild oats control and
some Russian thistle control at both treatment dates. The
additiion of petroleum oil increased wild oats control with
diclofop compared to diclofop applied alone. Wild oats
control with diclofop plus barban was greater than either
herbicide applied alone at the rate used in the tank mix.
Wheat yields were low and generally related to weed control
and/or crop injury.
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Wild ocats control in wheat, Langdon, 1985. 'Crosby' durum
wheat was seeded on April 29. Stage 1(S1) treatments were
applied to 2 to 3 leaf wheat and 1 to 3 leaf wild oats on
May 21 with 60F and 50% relative humidity. Stage 2(S2)
treatments were applied to 4 leaf wheat and 3 to 4 leaf wild
oats on June 7 with 70F and 657 relative humidity. The
experimental design was a randomized complete block with
four replications. Crop injury and wild oats control were
evaluated on July 25.

Wheat Wild Wheat
Treatment Rate injury oats Tswt Yield
(oz/A) (Z)  (%Z) (1b/Bu) (Bu/A)
Dife+brox&MCPA(S2) 10+0.25+0.25 3 64 60.0 137/
Barban (S1) 6 0 63 61.5 18.0
Barban+Brox (S1) 6+4 0 56 61.5 19.3
Diclofop (S1) 12 0 71 61.0 30.4
Diclofop+PO (S1) 124+0.125G 0 82 61.0 335, 7/
Diclofop+Barban(S1) 8+4 0 69 61.0 23.9
Diclofop+Brox (S1) 12+4 1 81 61.5 33.8
Dicl+Brox+MCPA(S1) 12+4+1 0 76 61.0 28.2
AC 222,293 (S1) 6 0 91 61.5 36.0
AC 222,2934MCPA(S1) 6+4 0 83 61.0 29.4
Difenzoquat (S2) 10 0 68 60.5 9.0
DifetMCPA-dma (S2) 10+4 0 56 60.5 10.5
Difet+Barban (S2) 6+4 5 58 61.5 9.6
Diclofop (S2) 16 3 95 (1510 1758
Diclofop+P0O (S2) 16+0.125G 5 96 61.0 13)a3
Control 0 0 0 61.5 6.6
C.V. 7 251 17 —= 26.9
LSD 57 4 17 == 8.0
# of Reps 4 4 1 4
Summary

None of the herbicide treatments caused any substantial
injury. Wild oats control with diclofop was better with 16
oz/A at the S2 stage than with 12 oz/A at the Sl stage. The
addition of petroleum oil tended to enhance wild oats
control with diclofop at the S1 stage. AC 222,293 provided
good wild oats control. Durum yields generally related to
wild oats control and application stage. Heavy wild oats
densities apparently competed with wheat prior to control
with the S2 treatments.



14

Wild oats control, Fargo, 1985. An experiment was conducted
at Fargo, ND on a silty clay soil with 7.5 pH and 6.17%
organic matter to evaluate wild oat control with several
herbicides. Preplant incorporated treatments were applied
April 24 with 50F and 407 relative humidity and field
cultivator and harrow incorporated twice. '"Marshall" hard
red spring wheat was seeded and preemergence
incorporated(PEI) treatments were applied and Tharrow
incorporated twice. Precipitation for a 2 week period
following wheat seeding was 0.22 inches. Pl treatments were
applied May 22 with 50F, 607 relative humidity and clear
skies to 3 leaf wheat and 2 leaf wild oats. P2 treatments
were applied June 3 with 65F, 70% relative humidity, and
cloudy skies to 5 leaf wheat and wild oats. Wheat injury
and wild oat control were evaluated July 26.

Treatment Rate Wheat injury Wild oats
(oz/A) (%) (Z control)
Triallate (PPI) 16 9 90
Triallate-G (PPI) 16 0 70
Triallate (PEI) 16 0 68
Barban (P1) 6 0 66
Rarban+Diclofop (Pl)  4+8 0 85
Diclofop (P1) 12 0 91
Diclofop+PO (pP1)1 12+0.25G 0 94
AC-222293 (P1)1 6 0 97
Fenoxaprop+P0 (P1) 240.25G 3 97
Difenzoquat (P2) 10 0 94
Dife+Bargan (P2) 8+4 0 93
No Treatment 0 0
HIGH MEAN 9 97
LOW MEAN 0 0
EXP MEAN il 78
CoVio % 329 11
1LSD 5% 4 3
LSD 1% NS 17
j# OF REPS 4 4

Summary

No substantial wheat injury occurred with any treatments.
Wild oats control with triallate was higher with the PPI
spray treatment than with the PPI granular treatment or PEI
spray treatment. All postemergence treatments provided 857
or greater wild oats control except barban at 6 oz/A.
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Diclofop and difenzoquat plus broadleaf herbicides in wheat,
Fargo, 1985, 'Marshall' Hard Red Spring wheat was seeded on
April 19, Treatments were applied to 3 to 5 leaf wheat and wild
oats on May 31 with 67F and 70% relative humidity. The
experimental design was a randomized complete block with four
replications. Wheat injury and wild oats control were evaluated
on July 22. The wild oats density was approximately 75 plants
per square foot.

Wheat Wild Wild

Treatment Rate Yield Injury oats mustard
(o0z/A) (Bu/A) (Z) (% control)
Diclofop 12 58.8 0 92 0
Diclofop+Brox-RP 12+4 74.3 3 92 99
Diclofop+MCPA-bee 12685 64.2 1 88 97
Diclofop+MCPA-bee 12+1 80.5 0 86 99
Dicl+Brox-RP+MCPA-bee 12+4+.5 81.2 0 92 99
Dicl+Brox-RP+MCPA-bee  12+4+1 80.2 1 91 99
Diclofop+Clpy+Brox~-RP 12+1.5+4 85.9 0 93 99
Dicl+Fluorochloridone 12+2 70.5 4 93 99
Dicl+Brox-RP+Fluo 124242 85.8 0 93 99
Dicl+Brox-RP+Fluo 12+4+1 74.8 0 92 99
Difenzoquat 12 57.6 0 91 18
Dife+Clpy&MCPA-bee 12+5 7755 1 94 99
Dife+Clpy&MCPA-bee 12+10 66.4 1 92 99
Untreated 0 38.2 0 0 0
c.V. 7 13.5 247 4 7
LSD 57 1133 NS 5 8

RP=Rhone Poelenc;
Summary

No substantial wheat injury resulted from any of the treatments
in the experiment. All treatments except diclofop or difenzoquat
alone gave 997 wild mustard control. None of the broadleaf
herbicides caused an obvious reduction of wild oats control with
diclofop or difenzoquat. Wheat yields generally related to weed
control.
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Diclofop and difenzoquat plus broadleaf herbicides in wheat,
Minot, 1985. "Coteau' Hard Red Spring wheat was seeded on
May 15. Treatments were applied to 3 to 3.5 leaf wheat and
wild oats on June 5 with 60F and 657 relative humidity. The
experimental design was a randomized complete block with
four replications. " Wheat injury and wild oats control were
evaluated on July 16. The wild oats density was
approximately 25 plants per square foot.

Wheat Wild
Treatment Rate Yield Injury oats

(oz/A) (Bu/A) (%) (%)
Diclofop 12 86755 0 90
Diclofop+Brox-RP 12+4 35.6 0 83
Diclofop+MCPA-Dbee L29P . 5 3580 3 88
Diclofop+MCPA-bee I124R0 37 ot 0 88
Dicl+Brox-RP+MCPA-bee 12+4+.5 B5HY/ 0 91
Dicl+Brox-RP+MCPA-bee 12+4+1 42 .4 0 90
Dicl+Clpy+Brox-RP 12+1.5+4 34.1 U 86
Dicl+Fluorochloridone 12+2 20} 2] 0 64
Dicl+Brox-RP+Fluo 12+2+2 2517 ik 46
Dicl+Brox-RP+Fluo 12+4+1 28.8 0 68
Difenzoquat 52 RSl 0 72
Dife+Clpy&MCPA-bee 12+5 28.7 0 70
Dife+Clpy&MCPA-bee 12+10 28.4 3 75
Untreated 0 L5 2 0 0
@Vo 4 16.8 459 9
LSD 5% 7.6 NS 9

RP=Rhone Poulenc;

Summary

Wheat had good tolerance to all of the herbicide treatments.
Diclofop generally gave better wild oats control than
difenzoquat. Wild oats control with diclofop was reduced
when applied in combination with  fluorochloridone.
Bromoxynil, MCPA, or clopyralid did not reduce wild oats
control with diclofop or difenzoquat in the experiment.
Wheat yields generally related to the level of wild oats
control.
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Wild oats herbicides plus sulfonyl ureas in wheat, Fargo,
1985. 'Marshall' Hard Red Spring wheat was seeded on April
22. Treatments with barban were applied to 3 leaf wheat and
wild oats, and 1 inch wild mustard on May 22 with 45F and
657 relative humidity. All other treatments were applied to
4 leaf wheat, 4 to 5 leaf wild oats, and 2 inch wild mustard

on May 31 with 60F and 70% relative humidity. The
experimental design was a randomized complete block with
four replications. Weed control and crop injury were

evaluated on July 22.

Wheat
Treatment Rate Yield Injury Wioca Wimu
(oz/A) (Bu/A) (%) (% control)
Barban 6 57.3 0 81 13
Barban+DPX-M6316 6+.25 &L il 0 76 99
Barban+DPX5300 6+.25 65.4 0 79 99
AC222293 6 69.6 0 87 99
AC222293+DPX-M6316 6525 61773 0 90 99
AC222293+DPX-M6316 6+1 64.9 0 90 99
AC222293+DPX-L5300 6. 25 68.6 0 88 99
AC222293+DPX-L5300 6105 712753 0 94 99
Diclofop 12 70.9 0 95 0
Diclofop+DPX-M6316 12+4.25 67.0 0 93 99
Diclofop+DPX-M6316 12+1 65.4 1 91 99
Diclofop+DPX-L5300 10255215 66.9 0 97 99
Diclofop+DPX-L5300 12+.5 69.0 0 94 99
Difenzoquat 12 63.8 0 86 49
Difenzoquat+DPX-M6316 12+.25 5734 0 83 99
Difenzoquat+DPX-M6316 12+1 62.5 0 93 99
Difenzoquat+DPX-L5300 12+.25 62.8 1 88 99
Difenzoquat+DPX-L5300 12+.5 64.2 1 85 99
Untreated 0 42.6 0 0 0
C. N 7 11.4 475 6 8
LSD 5% 10.4 NS 8 9
Summary

None of the herbicide treatments caused any substantial
wheat injury. All treatments except barban, diclofop, or
difenzoquat applied alone, provided excellent wild mustard
control. Addition of DPX-L5300 or DPX-M6316 to AC 222,293
tended to increase wild oats control compared to AC 222,293
applied alone. Addition of DPX-L5300 or DPX-M6316 had no
apparent influence on wild oats control with barban,
diclofop, or difenzoquat. Wheat yields generally related to
wild oats control.
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Wild oats herbicides plus sulfonyl ureas in wheat, Minot, 1985.
"Coteau' Hard Red Spring wheat was seeded on May 15. Treatments
were applied to 3.5 leaf wheat and wild oats on June 5 with 65F,
457 relative humidity, and clear skies. The experimental design
was a randomized complete block with four replications. Crop
injury and wild oats control were evaluated on July 16.

Wheat wild
Treatment Rate Yield Injury oats

(oz/8) (Bu/A) (%) (7)
AC222293 6 38.3 1 79
AC222293+DPX-M6316 6+.25 40.7 3 91
AC222293+DPX-M6316 6+1 391 3 88
AC222293+DPX-L5300 6+.25 45.8 0 93
AC222293+DPX-L5300 CRrod) 41.8 0 89
AC222293+Metsulfuron 6+.06 47..8 ) 87
Diclofop 12 43.2 0 80
Diclofop+DPX-M6316 W 2ap o 25 39.3 0 83
Diclofop+DPX-M6316 12+1 43.0 Il 82
Diclofop+DPX-L5300 I EN25 34.4 0 73
Diclofop+DPX-L5300 192405 30.0 0 58
Diclofop+Metsulfuron 12+.06 303 0 65
Difenzoquat 12 28.7 0 67
Difenzoquat+DPX-M6316 W2 E925 2ol 0 66
Difenzoquat+DPX-M6316 L 2F1 25340 0 55
Difenzoquat+DPX-L5300 12+.25 2880 0 60
Difenzoquat+DPX-L5300 12+.5 21 o8 0 68
Difenzoquat+Metsulfuron 12+.06 2l ol 0 65
Untreated 0 19.6 0 0
BoVo % 17.4 299 8
LSD 5% 8.4 NS 8

Summary

None of the herbicide treatments caused any substantial wheat
injury. Wild oats control was highest with AC 222,293 applied in
_combination with DPX-M6316, DPX-L5300, or metsulfuron. The
addition of DPX-M6316, DPX-L5300, or metsulfuron to AC 222,293
increased wild oats control compared to AC 222,293 applied alone.
The addition of DPX-L5300 or metsulfuron to diclofop decreased
wild oats control compared to diclofop applied alone. Wild oats
control with difenzoquat was not influenced by the addition of
the broadleaf herbicides. Wheat yields generzlly related to the
level of wild oats control.
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Wild oats herbicides plus sulfonyl ureas in wheat,
Williston, 1985. 'Stoa' Hard Red Spring wheat was seeded on
April 30. Treatments were applied to 3 leaf wheat, 3 to 4
leaf wild oats, and 1 to 5 inch Russian thistle on May 24
with 70F and 517 relative humidity. All treatments were
applied with a bicycle wheel type plot sprayer delivering
8.5 gpa at 35 psi. The experimental design was a randomized
complete block with four replications. Wheat injury and
weed control were evaluated on July 16.

Wheat
Treatment Rate Wioa Ruth Injury Yield Tswt
(oz/A) (% control) (%) (bu/A)

AC 222,293 6 99 64 0 12.0 52.8
AC293+DPX-M6316 6+0.25 99 91 0 13.7 53.9
AC293+DPX-M6316 6+1 99 96 0 1365 54.3
AC293+DPX-L5300 6+0.25 97 84 0 1L o5 5885
AC293+DPX-L5300 6+0.5 99 90 0 12.5 52.9
AC293+metsulfuron 6+0.06 99 91 0 13.6 5855
Diclofop 12 81 20 0 10.5 50.7
Dicl+DPX-M6316 L 257(0) o 25) 76 92 0 1o 5 52.4
Dicl+DPX-M6316 12+1 78 99 0 12985 54.5
Dicl+DPX-L5300 230 o 25 79 99 0 13.3 53.8
Dicl+DPX-L5300 12+0.5 80 99 0 11.5 535l
Dicltmetsulfuron 12+0.06 75 98 0 12.8 5BV
Difenzoquat 12 93 64 0 10.5 52.8
Dife+DPX-M6316 12+0.25 86 98 0 1257, 54,7
Dife+DPX-m6316 12+1 83 98 0 12.9 55.6
Dife+DPX-L5300 1240.25 90 98 1.25 1265 54.9
Dife+DPX-L5300 112F07%5 91 87 0 11.9 54.8
Difetmetsulfuron 12+0.06 94 98 0 11.8 5541l
Untreated 0 0 0 0 8.1 50.1
CrVissy 8 15 872 14.1 -~
LSDE57 9 17 NS 2o ==
# of Reps 4 4 4 4
Summary

None of the herbicide treatments caused any  substantial
wheat injury. Wild oats control was excellent with AC
222,293 and was not reduced by the addition of the sulfonyl
urea herbicides. Wild oats control with diclofop or
difenzoquat was lower than with AC 222.293, and in general
tended to be reduced by the addition of the sulfonyl urea
herbicides. Metsulfuron, DPX-M6316, and DPX-L5300 provided
good Russian thistle control. Wheat yields were low due to
dry conditions and generally related to weed control.



20

AC 222,293 herbicide combinations in wheat, Fargo, 1985.
"Marshall' hard red spring wheat was seeded April 22 in 6 inch
rows i fd siltwyaereld dypesoill owith pH 7.5 and 67 organic matter.
Treatments were applied on May 22 with clear sky, 67 F, 50%
relative humidity, and 5 mph N wind to 3 leaf wheat, 1 to 3 leaf
wild oats, and 0.5 to 1l inch wild mustard. Treatments were
applied with a bicycle wheel plot sprayer delivering 8.5 gpa at
35 psi. Precipitation for a 2 week period following application
was 1.69 inches. The experimental design was a randomized
complete block with four replications. Crop injury and weed
control was evaluated on July 22 with weed densities of 75 wild
oats and 10 wild mustard plants/mZ. ;

Wheat Weed control

Treatment Rate Yield injury Wioa Wimu
: (ozgh) elbu/R) &%) . <°°°f ok

AC 2225298 6 76 0 98 99
AC 222,293 8 67 0 96 99
AC 222,293+MCPA-bee 6+4 74 1 96 99
AC 222,2934MCPA-bee 8+4 72 1 96 99
AC 222,293+2,4-D-bee 6+4 65 0 92 99
AC 222,293+2,4-D-bee 8+4 74 1 96 99
AC 222,293+bromoxynil 6+4 67 0 82 99
AC 222,293+bromoxynil 8+4 77 0 95 99
AC 222,293+brox+MCPA-bee  6+4+4 78 1 97 99
AC 222,293+brox+MCPA-bee 8+4+4 83 0 94 99
MCPA-bee 4 46 0 0 99
2,4-D-bee 4 36 0 0 99
Bromoxynil 4 42 0 0 99
Bromoxynil+MCPA-bee 4+4 41 0 0 99
Untreated 0 36 0 0 0
GV 7 17 383 7 0
LSD 5% 15 NS 6 NS

Summary

Wheat had good tolerance to all of the herbicide treatments in
the experiment. All of the treatments gave 997 wild mustard
control. AC 222,293 gave 947 or greater wild oats control except
when applied at 6 oz/A in combination with 2,4-D-bee or

bromoxynil. Wild oats control was increased wnen AC 222,293 was
applied at 8 compared to 6 oz/A in combination with 2,4-D-bee or
bromoxynil. Herbicide treatments that controlled both wild oats

and wild mustard greatly increased wheat yields compared to the
untreated check or treatments where only wild mustard was
controlled. :
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Date of wheat seeding for wild oats control, Fargo 1985,
'Len' wheat was seeded on all dates. Date 1 was seeded on
April 17, Date 2 eon May 3, and Date 3 on May 24. Bromoxynil
at 6 oz/A was applied for wild mustard control as needed.
Diclofop at 20 oz/A was applied to the Date 1 seeded wheat
on May 22, to Date 2 on May 24, and to Date 3 on July 10.

Treatment Rate Wild oats Wheat yield
(oz/A) (Plants/m2) (Bu/A)
Diclofop Date 1 20 5 58.7
Diclofop Date 2 20 2 77.0
Diclofop Date 3 20 8 50.9
Untreated Date 1 0 57 47.9
Untreated Date 2 0 60 67.2
Untreated Date 3 0 12 49.3
HIGH MEAN 60 77.0
LOW MEAN 2 47.9
EXP MEAN 24 58R5
Gl 74 99 8.1
LSD 57 35 7.1
LSD 17 49 9.9
# OF REPS 4 4
Summary

Wheat yields were higher with the second date of seeding
than with the other seeding dates regardless of wild oat
control. Wheat yields with the second date of seeding were
higher than the first date of seeding perhaps due to a
longer period of wild oat competition prior to herbicide
treatment. Chemical wild oat control increased wheat yields
approximately 10 bu/A in both the first and second dates of
wheat seeding. Chemical wild oat control in the third date
of seeding did not result in higher wheat yields due to wild
oat control from tillage prior to wheat seeding. Wheat
yields with an early seeding date exceed yields with a late
seeding date when wild oats are controlled. Wheat yields
are equal for early and late dates of seeding with no wild
oat control even though wild oat populations are lower with
late date of seeding. Thus, the late wild oats are either
more competitive or potential yeild is lower with late
seeding.
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Postemergence wild oats and wild mustard control, Fargo, 1985.
"Marshall' Hard Red Spring wheat was seeded April 19. Early
postemergence treatments(2-31f) were applied to 1 to 3 leaf wild
oats, 2 inch wild mustard, and 3 leaf wheat with 45F, 75%
relative humidity, and sunny skies on May 15. Late postemergence
treatments(3-51f) were applied to 5 leaf wild oats and wheat, and
4 to 6 inch wild mustard with 65F and 707 relative humidity on
May 28. Wheat injury and weed control were evaluated August 1.

Wild Wild Wheat

Treatment 5 Rate oats mustard Injury . Yield

. (oz/A) -(%Z control)- %) (Bu/A
Fenoxaprop(2-31f) 195 60 0 1 5883
Fenoxaprop(2-31f) 2 76 0 2} 517 5
Fenoxaprop(2-31f) 205 76 0 5 520 7.
Fenoxaprop(2-31f) 5 93 0 9 59.4
HOE7115-02H(2-31f) 225 87 98 9 72.9
HOE7115-02H(2-31f) 3 93 99 10 75.3
HOE7115-02H(2-31f) 6 98 99 12 2.2
HOE7115-01H(2-31f) 2o ) 96 99 18 EY G50
HOE7115-01H(2-31f) 3 96 99 13 53.8
HOE7115-01H(2-31f) 6 99 99 13 61.3
HOE7117-01H(2-31f) 2.5 93 99 12 69.3
HOE7117-01H(2-31f) 3 92 99 11 70.8
HOE7117-02H(2-31f) S 90 9% 6 74.7
HOE7117-02H(2-31f) 3 95 99 11 68.5
AC222293(2-31f) 6 90 99 3 61.1
Untreated(2-31f) 0 0 0 0 61.4
Fenoxaprop(3-51f) 155 95 0 15 61.6
Fenoxaprop(3-51f) 2 96 0 26 49.6
Fenoxaprop(3-51f) 205 97 0 28 59.2
Fenoxaprop(3-51f) 5 99 0 41 66.3
HOE7115-02H(3-51f) 275 99 99 25 56.1
HOE7115-02H(3-51f) 3 99 99 34 60.5
HOE7115-02H(3-51¢f) 6 99 99 . 38 54.0
HOE7115-01H(3-51f) 2 25 98 99 25 186159 .7
HOE7115-01H(3-51f) Fixe 99 99 2L 57 .4
HOE7115-01H(3-51f) - 6 99 99 30 40.3
HOE7117-01H(3-51f) 235 99 99 34 58.6
HOE7117-01H(3-51f) 3 98 99 28 54.0
HOE7117-02H(3-51f) 2.5 99 99 28 59.1
HOE7117-02H(3-51f) 3 99 99 29 56.9
AC222293(3-51f) 6 88 99 0 40.4
Untreated(3-51f) 0 0 0 0 43.8
c.V. 7% 5 1 36 21.4
LSD 5% 6 0 9 17.9
Additional Treatments
HOE171-05H(2-31£) 2885 98 0 4
HOE171-05H(2-31f) 5 99 0 14
HOE171-05H(3-51f) 2.9 99 0 60
HOE171-05H(3-51f) 3 99 0 65
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Summary
Wild oats control with fenoxaprop was higher with the late
application than with the early application. Fenoxaprop and all
HOE compounds caused wheat injury which was more severe with the
late treatments. AC 222,293 gave good control of wild mustard
and wild oats with no wheat injury. Wheat yields generally
related to weed control and/or wheat injury.
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Postemergence wild oats and wild mustard control in wheat,
Minot, 1985. 'Coteau' Hard Red Spring wheat was seeded on May
15, 1985. Early postemergence treatments(2-31f) were applied
to 2 1leaf wild oats, 2 inch wild mustard, and 2.5 leaf wheat
on June 1 with 60F and 507 relative humidity. Late
postemergence treatments(3-51f) were applied to 3 to 4 leaf
wild oats, & inch wild mustard, and 4 leaf wheat on June 10
with 70F and 50% relative humidity. The expermental design
was a randomized complete block with four replications. Wheat
injury and weed control were eveluated on July 16.

Wheat Wild Wild
Treatment Rate Yield Injury oats mustard
(oz/A) (Bu/a) (%) (% control)
Fenoxaprop(2-31f) 1.5 44,7 28 95 10
Fenoxaprop(2-31f) 2 577 2 93 13
Fenoxaprop(2-31f) 2.5 57+ 7 A 99 0
Fenoxaprop(2-31f) 5 60.4 10 99 24
HOR71S=02H(2-81£) " 2.25 62.8 4 98 95
HOE7115-02H(2-31f) 3 62.0 3 97 85
HOE7115-02H(2-31f) 6 58.3 10 98 98
HOE7LUS=01H(2-31£) 2.25 54.9 6 96 86
HOE7115-01H(2-31f) 3 53.3 7 98 93
HOE7115-01H(2-31f) 6 53 .9 11 96 99
HOE7117-01H(2-31f) 2.5 57/ o4y 8 94 98
HOE7117-01H(2-31f) 3 576 3 96 97
HOE7117-02H(2-31f) 2.5 58102 7/ 95 99
HOE7117-02H(2-31f) 3 S 10 96 99
AE222293(2-31f) 6 S 0 91 99
Fenoxaprop(3-51f) 1.5 42.2 40 92 0
Fenoxaprop(3-51f) 2 48.7 29 98 0
Fenoxaprop(3-51f) 2.5 44,8 40 99 0
Fenoxaprop(3-51f) 5 39.3 41 99 0
HOE7115-02H(3-51f) 2.25 5851 24 99 86
HOE7115-02H(3-51f) 3 5L 30 99 92
HOE7115-02H(3-51f) 6 53.4 33 99 99
HOE7115-01H(3-51f) 2.25 55510 20 98 89
HOE7115-01H(3-51f) 3 54,2 18 97 75
HOE7115-01H(3-51f) 6 52.4 25 99 99
HOE7117-01H(3-51f) 2.5 Sil o7/ 28 99 99
HOE7117-01H(3-51f) 3 48.1 23 99 99
HOE7117-02H(3-51f) 2.5 54 19 98 99
HOE7117-02H(3-51f) 3 50.4 25 99 99
AC222293(3-51f) 6 Al o 5 8 91 99
Untreated 0 26.8 0 0 0
CRVET 78 57 2 20
LSD 5% 9.2 13 3 19
Summary

All treatments provided greater than 907 wild oats control.
All HOE numbered compounds and AC 222,293 gave good control of
wild mustard. Fenoxaprop and all HOE compounds caused
substantial wheat injury with the late treatment. Wheat
yields generally related to weed control and/or crop injury.



25

Time of wild oat and wild mustard control in wheat, Fargo
NW22, 1985. '"Marshall' Hard Red Spring wheat was seeded on
April 22. The 2 1f treatments were applied to 2 to 3 leaf
wheat and wild oats, and 0 to 2 inch wild mustard on May 22

with 55F and 607 relative humidity. A second diclofop
treatment was applied to the 2 1f treatments on May 28 due
to late emerging wild oats. The 4 1f treatments were

applied to 4 leaf wheat, 3 to 4 leaf wild oats, and 0 to 4
inch wild mustard on May 28 with 65F and 60% relative
humidity. The 5 1f treatments were applied to 5 leaf wheat,
4 leaf wild oats, and 3 to 8 inch wild mustard on June 3
with 60F and 507 relative humidity. The boot treatments
were applied to wheat in the early boot stage, 6 leaf to
jointing wild oats, and 5 inch to flowering wild mustard on
June 26 with 65F and 55% relative humidity. The experimental
design was a randomized complete block with four
replications. Weed control was evaluated on August 1, and
weed densities were determined prior to harvest.

Wheat
Treatment Rate Wioa Wimu Wioa Wimu VYield
(oz/A) (% control) (plants/m2) (bu/A)

Diclofop(21f) 16 92 0 14 27 59.0
Diclofop(41f) 20 97 0 21 23 55.8
Diclofop(51f) 24 87 0 38 16 56.1
Diclofop(boot) 32 65 0 124 19 38.0
MCPA-bee(21f) 6 0 98 241 0 39.6
MCPA-bee(41f) 6 0 97 224 2 43.4
MCPA-bee(51f) 6 0 99 238 0 33.3
MCPA-bee(boot:) 6 0 98 187 9 33.6
Dicl+Brox(21f) 16+6 91 99 26 0 71.4
Dicl+Brox(4lf) 20+6 89 99 36 0 720N
Dicl+Brox(51f) 24+6 84 98 87 0 59.3
Dicl+Brox(boot) 32+6 65 92 119 2 38.8
Control 0 0 0 159 11 34.9
@ Ve % 15 3 46 83 19.2
LSD 57 9 % 77 10 13.5
Summary

Diclofop controlled wild oats when applied prior to the boot
stage. MCPA and bromoxynil controlled wild mustard at all
application stages. Wild oats density appeared to have an
influence on the wild mustard density. Wheat yields were
reduced by both wild oats and wild mustard competition.
Wild oats reduced wheat yields more than wild mustard
probably due to higher densities. Wheat yields were highest
where both wild oats and wild mustard were controlled prior
to the 5 leaf stage.
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Time of wild oats and wild mustard control in wheat, Fargo
main station, 1985. "Marshall' Hard Red Spring wheat was
seeded on April 30. The 2 1f treatments were applied to 2
to 3 leaf wheat and wild oats, and 0 to 2 inch wild mustard
on May 22 with 55F and 607 relative humidity. A second
diclofop treatment was applied to the 2 1f treatments on May
28 due to late emerging wild oats. The 4 1f treatments were
applied to 3 to 4 leaf wheat and wild oats, and 0 to 4 inch
wild mustard on May 28 with 65F and 607 relative humidity.
The 5 1f treatments were applied to 4 to 5 leaf wheat, 4
leaf wild oats, and 3 to 8 inch wild mustard on June 3 with
60F and 507 relative humidity. The boot treztments were
applied to wheat in the early boot stage, 6 leaf to jointing
wild oats, and 5 inch to flowering wild mustarcd on June 26
with 65F and 55% relative humidity. The experimental design
was a randomized complete block with four replications.
Weed control was evaluated on August 1, and weed densities
were determined prior to harvest.

Wheat
Treatment Rate Wioa Wimu Wioa Wimu Yield
(oz/A) (% control) (plants/m2) (bu/A)

Diclofop(21f) 16 95 0 33 42 35416
Diclofop(41f) 20 97 0 4 104 39.7
Diclofop(51f) 24 94 0 32 47 38.8
Diclofop(boot) 32 62 0 103 29 AL
MCPA-bee(21f) 6 0 98 227 1L 31.5
MCPA-bee(41f) 6 0 98 105 2 35.5
MCPA-bee(51f) 6 0 99 254 6 30.3
MCPA-bee(boot) 6 0 97 235 272 24.3
Dicl+Brox(21f) 16+6 93 89 27 1 756
Dicl+Brox(41f) 20+6 87 99 50 0 68.5
Dicl+Brox(51f) 24+6 93 92 63 1 63.4
Dicl+Brox(boot) 32+6 59 95 190 12 19.1
Control 0 0 0 191 3L 12559
© V& 113! 3 47 63 175
LSD 5% 10 2 78 20 9.6
Summary

Diclofop controlled wild oats when applied at the 5 leaf

stage or earlier. MCPA controlled wild mustard regardless
of application stage. Wild oats density appeared to have an
influence on wild mustard density. Wheat vyields were

reduced by both wild oats and wild mustard competition.
Wheat yields were highest where both wild ocats and wild
mustard were controlled prior to the boot stage.



Postemergence broadleaf weed control in wheat, Fargo, 1985, An
experiment was conducted to evaluate various postemergence
herbicides for broadleaf weed control in 'Marshall' wheat seeded
April 24, Treatments were applied to 5 leaf wheat, and 1 to 5
inch kochia on June 3 with 60 F, 507 relative humidity and clear
skies. The experimental design was a randomized complete block
design with four replications. Crop injury and weed control were
evaluated June 17.

Wheat Kochia
Treatment Rate Yield Injury control
(oz/A) (bu/A) (%) (%)
MCPA-bee 4 59 0 35
2,4-D-dma 4 62 4 70
2,4-D-dma 6 67 5 70
Clopyralid&2,4-D 1+4 65 0 40
Clopyralid&2,4-D 1.5+6 67 5 65
Clpyralid&Z,4—D+fluroxypyr 1.546+2 66 3 80 -
Clopyralid&2,4-D+dicamba larhosil 25 65 4 77
Picloram+2,4-D-dma 0.25+6 64 0 79
Picloramt+2,4-D+dicamba 0.25+6+1.25 68 5 85
2,4-D+dicamba 6+1.25 73 6 88
Fluroxypyr 1.5 62 4 85
Fluroxypyr 2 68 4 83
Fluroxypyr+MCPA-bee 1L o St 79 0 85
Fluroxypyr+MCPA-bee 244 74 1 80
Fluroxypyr+MCPA-bee+brox 1.5+4+42 69 1 88
Fluroxypyr+MCPA-bee+brox " 2+442 78 3 95
Bromoxynil&MCPA 8 73 il 94
Dicamba+MCPA 1855+4 70 9 89
PPG-1013 0.16 60 16 90
PPG-1013+X-77 0.16+0.5%7 59 26 92
PPG-1013 0.32 64 16 9!
PPG-1013+bromoxynil 0.16+4 52 20 96
PPG-1259 16 62 3 50
Control 0 58. 0 0
CRV 12 i 9
LSD 57 1Ll 6 9
& = formulated mixture which was 1:4 for clopyralid&2,4-D, and
1:1 for bromoxynil&MCPA.

Summary

No substantial wheat injury resulted from any treatments except
for PPG-1013, which caused 16 to 26% wheat injury. Kochia
control was 907 or greater with treatments containing PPG-1013 or
bromoxynil. Fluroxypyr at 2 oz/A provided 857 kochia control.
Addition of MCPA-bee to fluroxpyr did not improve kochia control.
Kochia control ‘of 40 ‘and 507 was' achieved with clopyralid and
2,4-D at 5 and 7.5 oz/A, respectively. Wheat yield generally
related to weed control and/or crop injury.



Weed control in wheat, Williston, 1985. 'Stoa' Hard Red
Spring wheat was seeded into fallowed soil on April 29. All
treatments except 2,4-D were applied to 3.5 to 4 leaf wheat,
0 to 1.5 leaf green foxtail, and 4 to 6 inch Russian thistle
on May 23 with 58F and 75% relative humidity. The 2,4-D
treatments were applied to 5 leaf wheat, 2 to 4 leaf green
foxtail, and 4 to 6 inch Russian thistle on June 3 with 54F
and 697 relative humidity. The experimental design was a
randomized complete block with four replications. Crop
injury and weed control were evaluated on July 16.
Wheat
Treatment Rate Grft Ruth Inj Yield Tswt
(oz/A) (% control) (Z) (bu/A)

MCPA 4 0 0 0 12,8 54,8
2,4-D 4 13 @5 0 10.2 54.7
2,4-D 8 4 80 0 L3288 56155
Bromoxynil&MCPA-6E 8 33 73 0 2ol 54,9
Bromoxynil+2,4-D-bee 4+4 2l 93 0 14.5 56.3
Dicamba+MCPA-dma 1L o Shrdhs 11 58 0 12:0  55:8
Picloram+2,4-D-dma 0.25+4 13 60 0 13.8 56.8
Clopyralid&2,4-D 5 19 59 @ 15,6 5.4
Clopyralid&2,4-D 725 41 78 0 2o 5567
Clopyralid&2,4-D+Dicamba 5+1 5 64 0 138 5062
Fluroxypyr+2,4-D-dma 1+4 g O3 0 13.1 56.0
Propanil&MCPA 19 81 46 @ 13,6 55,7
AC222293+Fenoxaprop 6+1 38 74 0 16.7 57.5
AC222293+Propanil 6+18 50 68 0 13.9 54.6
AC222293+AC25295 6+0.07 308 G520 9.2 56.5
Bentazon&MCPA 12 10 84 0 14.6 56.0
PPG-1013+X-77 0.16+0.5Z2 0 64 0 14.3 55.0
DPX-M6316+X-77 5+0.25% 64 96 @  15:1 56.2
DPX-L5300+X-77 3.7+0.25%Z 41 94 0 14,0 55.4
MetsulfurontX-77 OR6H0IS257 88 GE/O 0 L5l 5063
DPX-R9674+X-77 B 0. 25% 53 = 95 0 2.7 554
Diclofop+Bromoxynil 8+4 74 85 0 15.1 54.9
Diclofopt+Bromoxynil 12+4 75 84 0 L2 55,0
Control 0 0 0 12.8 54.0
C.V. % 78 26 173 16.8 =
LSD 57 S 0 25 2 Jol | ==
No. of reps 4 4 4 4 1
& = formulated mixture which was 1:1 for bromoxynil&MCPA,
1:4 for clopyralid&2,4-D, 1:0.26 for propanil&MCPA, and 2:1
for bentazon&MCPA

Summary

AC 222,293 plus AC 252,925 was the only treatment that
caused wheat injury. Wheat injury was not evident from the
DPX numbered compounds even though they were applied at ten
times the recommended use rates. Diclofop plus bromoxynil
and propanil plus MCPA were the only treatments to provide
more than 657 green foxtail control. The DPX numbered
compounds, bromoxynil plus 2,4-D, and fluroxypyr plus 2,4-D
provided greater than 907 Russian thistle control. Wheat
yields were low due to dry conditions.



Weed control in wheat, Minot, 1985. 'Len' Hard Red Spring
wheat was seeded on May 17. Treatments were applied to 4.5
to 5.0 leaf wheat and 4 to 6 leaf volunteer sunflower on
June 14 with 60F and 657 relative humidity. All treatments
were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi. The experimental design was a
randomized complete block with three replications. Crop
injury and weed control were evaluated on July 17.

Wheat

Treatment Rate Inj Ht Tswt Y1d Cosf

(oz/A) (Z) (cm) (bu/A) (%)
MCPA 4 2368 560 6 RIS RIS
2,4-D 4 23k 6l 45049 88
2,4-D 8 3 Tl AN600 5058 R85
Brox&MCPA 8 28 T2 SREG 0L NG 2N SO
Bromoxynil+2,4-D-bee 444 2. 76 "6l V578 it
Dicamba+MCPA-dma 105 5t 0 7SS 60 GRS g
Picloram+2,4-D-dma 0.25+4 2 12 61 55.6 88
Clopyralid&2,4-D 5 3 76 59 584 99
Clopyralid&2,4-D 7.5 2 70 S0 68 528 Ho
Clopyralid&2,4-D+Dica 5+1 2 3 60N I5BEE oy
Flox+2,4-D-dma 1+4 7 OES60 NGNS 5
Propanil&MCPA 19 L2 S S GO e 555 80
AC 222,293+Fenoxaprop 6+1 7256960 5P NG )
AC 222,293+Propanil 6+18 LSS 0 GO 57 B 0
AC 222,293+AC 252925 6+0.07 60, B4, 55 | 20588
Bentazon&MCPA 12 QRS2 S N G ORNG 515 O
PPG-1013+X-77 0.16+.57 WO 7 G0 S B2 00 57
DPX-M6316+X-77 0.5+.25% S Ad B 655600
DPX-L5300+X-77 0.37+.257 2ot IS0 59 N IG8UES 00
Metsulfuron+X-77 0.06+.25% O 5T B8 GllLE w98
DPX-R9674+X-77 08745257 1 A 5O Gl 00
Diclofop+Bromoxynil 8+4 8 76 60 65.9 96
Diclofop+Bromoxynil 12+4 0 /SRS B GIENG SO
Control 0 0 78 59 57 oL 0
CoWo # 86 7 3 1250 15
LSD 5% 9 8 B - il S

Summary

PPG-1013 applied alone and propanil applied in combination
with MCPA or AC 222,293 caused 11% or greater wheat injury.
AC 252,925 plus AC 222,293 caused 60% injury. All
treatments except PPG-1013 and those including AC 222,293
provided 88% or greater volunteer sunflower control. Wheat
yields generally related to crop injury.



Weed control in wheat, Langdon, 1985. ‘'Crosby' durum wheat
was seeded on April 29. Treatments were applied to 4 to 5
{eaf wheat on June 10 with 60F and 657 relative humidity.

Weed densities were light and variable. The experimental
design was a randomized complete  block with  four
replications. Weed control and wheat injury were evaluated
on Y uLys25s
Wheat ] Wheat

Treatment Rate inj Wibu Coma Fipc Grft Tswt Yield

ol A== (7 ControE= = (Bu/A)
MCPA 4 0 0 5 Ok 9  G0.5 56.l
Al 4 3 SR/ ORENO() ] RGN0 G AL
2,4-D 8 R SO T @ 6108 S56i4
Brox&MCPA 3 1 ggs S8 3ER00 O 0.0 5309
Brox+2,4-D-bee 4+4 0 66 69 93 0 61.0 53.9
Dicamba+MCPA-dma 1.5+4 0 68 38 94 0 61.5 64.8
Picl+2,4-D-dma 0.25+4 O O S 90 O TGRS MR OY1Y
Clopyralid&2,4-D 5 O 99 LT 4@ - S ©  Gl.0 3ol
Clopyralid&2,4-D 7S 4% 99 =55 86 B Gl.d 592
Clop&2,4-D+Dica 5+1 3 99 46 85 0SNG 2 SORES BTG
Flox+2,4-D-dma 1+4 1l 96 49 79 0 61.0 54.6
Propanil&MCPA 19 11 ggl 56T 9o RGN Gl ASERSEE0
AC293+Fenoxaprop 6+1 3 04 66 90 0 Gl AYE
AC293+Propanil  6+18° 13 el el g G G005 9360
AC293+AC-252925 6+0.07 6 47 53 99 40 61.0 56.1
Bentazon&MCPA 12 O« 200 &3 96 C 61.0 62.0
PPG-1013+8 1.6+0.5Z2 11 5% 5 92 [ISHSS G RSERS 4750,
DPX-M6316+S S0l 5 s T Ol B 00RO OREIC 5 60.5 61.1
DPX-L5300+S  3.7+0.25% 28 QO g ORI G SO GRS G IO RO GEAL
Metsulfuront+S 0.6+0.25% 25 B O 08 G G0 5303
DPX-RO674+S  3.7+0.25%2 20 99 99 O B L0 STl
Diclofop+Brox 8+4 3 99 71 99 D Gl.5 Blol
Diclofop+Brox 12+4 9 o9 71 g8 RO GIEIRESHED
Control 0 0 0 0 0 0 Gl o5« Diko
CoVo # 8SF 29/ " 45 9 46 =i= 11.6
LSD 5% 7 35 37 11 257 = NS
if of Reps 4 3 4 4 2 1L 4

§ = X-77 surfactant
Summary

Propanil applied in combination with MCPA or AC 222,293
caused 11 and 13% injury respectively. DPX-15300, DPX-
R9674, and metsulfuron caused 20% or greater wheat injury,
however these compounds in addition to PPG-1013 and DPX-
M6316 were applied at ten times the normal use rate. DPX-
M6316, DPX-L5300, metsulfuron, and DPX-R9674 provided good
control of all weed species evaluated. Several treatments
gave excellent wild buckwheat and field pennycress control.
Treatments including propanil, diclofop or the DPX compounds
were the only treatments to provide good green foxtail
control. Durum yields were not different, probably due to
low weed densities.



Broadleaf weed control in wheat, Casselton, 1985. 'Era' wheat
seeded April 19. Treatments were applied on May 23 (S1) to 4 to
5 leaf wheat, 2 to 4 leaf wild mustard, and 2 leaf volunteer
sunflower, or on June 3 (S2) to 6 leaf wheat, 2 leaf to flowering
wild mustard, and 2 to 6 leaf volunteer sunflower. Precipitation
for a 2 week period following the S1 and S2 treatments was 1.14

and 1.52 inches, respectively. The experiment was a randomized
complete block design with four replications and experimental
units were 10 by 30 ft. Wheat injury and weed control were

evaluated on June 27, 1985.

Wheat Weed Control

Treatment Rate Yield injury Wimu Cosf

(oz/A) (bu/A) (7)) (%)-----
Fluorochloridone (S1) 2 43 1 96 21
Fluorochloridone (S1) 4 40 3 99 60
Fluotdicamba (S1) 1+1 45 1 94 99
Fluotdicamba (S1) 2+1 52 1 99 99
Fluot+bromoxynil (S1) 2+2 51 l 99 96
Fluo+bromoxynil (S1) 1+4 52 1 99 98
Dicamba+MCPA-dma (S1) 1.5+4 61 0 99 99
SC-0051 (S1) 4 56 8 76 98
SC-0051 (S1) 8 36 15 77 95
SC-0051 (S1) 16 41 25 89 99
Bentazon&MCPA (S1) 8+4 51 1 98 86
Bromoxynil (S1) 4 50 3 84 99
Bromoxynil&MCPA-bee(S1) 4+4 47 0 99 96
Bromoxynil+2,4-D-bee(S1)4+4 54 4 99 97
2,4-D-bee (S1) 8 51 1L 99 98
Bromoxynil+2,4-D-bee(S2)4+4 54 1 99 95
2,4-D-bee (S2) 4 41 s 99 90
2,4-D-bee (S2) 8 41 0 99 93
Control 0 41 0 0 0
G Ve # AR 303 9 6
LSD 57 NS NS 12 7

& = formulated mixture which was 2:1 for bentazon&MCPA, and 1:1
for bromoxynil&MCPA

Summary

No important wheat injury occurred from any treatments except SC-
0051. SC-0051 did not form a stable emulsion, and thus severe
injury occurred where the treatments were first applied, but
injury was not consistent across all replications. Wild mustard
control was 947 or greater with all treatments except SC-0051 and
bromoxynil. Volunteer sunflower control was excellent with all
treatments except bentazon plus MCPA or fluorochloridone.
Fluorochloridone at 2 and 4 oz/A provided 21 and 607 volunteer
sunflower control, respectively. Due to unusually wet conditions
variable weed and crop growth resulted in variable wheat yields.



Postemergence herbicides in wheat, Fargo, 198%. Several
postemergence herbicides were evaluated for weed control in
"Marshall' Hard Red Spring wheat seeded April 24. Treatments
were applied to 5 leaf wheat, &4 to 8 leaf wild mustard, ZIECRE
leaf volunteer sunflower, and 1 to 5 inch kochia on June 3 with
60 F and 507 relative humidity. The experimental. design was a
randomized complete block with four replications. Crop injury
and weed control were evaluated on June 18, 1985.

Wheat Weed Control

Treatment Rate Yield Injury KOCZ Wimu Cost

(oz/A) (bu/A) e . S35 BT (% control)----
BAS-14001H 8 55 4 81 98 97
BAS-14107H 16 63 0 88 99 08
BAS-04408H 16 64 8 93 98 85
BAS-04408H 3% 69 8 96 98 90
BAS-03701H 20 69 1 95 97 90
BAS-03701H 40 75 4 90 99 85
Bentazon&MCPA 8+4 61 0 64 99 93
Bromoxynil 4 63 0 90 98 99
Bromoxynil&MCPA  4+4 62 0 90 9% 99
MCPA-dma 4 59 0 60 96 95
DPX-M6316+X~-77 0.12+0.257% 52 i 76 95 97
DPX-M6316+X-77 0.25+0.25% 65 4 71 91 98
DPX-M6316+X-77 0.5+0.257% 68 3 75 97 98
DPX-L5300+%X-77 0.06+0.25% 66 0 84 96 83
DPX-L5300+X-77 0.1240.257 70 1 78 97 g1
DPX-L5300+X-77 0.25+0.257% 60 5 91 96 92
DPX-R9674+X-77 0.20+0.257 64 3 74 94 97
DPX-R9674+X-77 0.25+0.25% 67 3 92 99 98
DPX-R9674+X-77 0.37+0.25% 7 4 87 98 99
DPX-E8698+X-77 0.25+0.257% 71 6 84 96 98
DPX-E8698+X-77 0.5+0.257% 61 6 85 98 96
DPX-R9521+X-77 0.14+0.257% 68 5 88 98 99
DPX-R9521+X-77 0.28+0.257% 62 9 93 99 99
DPX-T6376+X-77 0.03+0.25% 68 3 78 97 99
DPX-T6376+X-77 0.06+0.25% 68 1 82 98 99
Control 0 59 0 0 0 0
GoWio % 17 118 11 3 7
LSD 5% NS 5 12 5 8
s = formulated mixture which was 7.1 for bentazonXMCPA, 1:1 for

bromoxynil&MCPA
Summary

Most of the numbered BAS and DPX compounds caused less than 107
wheat injury. Wild mustard control was 907 or greater with all
treatments. Volunteer sunflower control was 907 or greater with
all treatments except BAS-04408H at 16 oz/A and DPX-L5300 at 0.06
oz/A which provided 85 and 837 control, respectively. BAS-
04408H, BAS-03701H, and bromoxynil gave 907 or greater kochia
control at all rates. Kochia control of 877 or greater was
achieved with the highest rates of BAS-14001H, DPX-L5300, DPX-
R9674, and DPX-R9521. Excess moisture caused variability in weed
and crop growth, which resulted in variable wheat yields.



Postemergence weed control in wheat, Fargo, 1985. 'Marshall'
Hard Red Spring wheat was seeded May 24. Treatments were
applied to 4 leaf wheat, 3 1leaf green foxtail, and 1 to 2
inch kochia on June 19 with 80F, 507 relative humidity, and
clear skies. Weed populations were light and variable, The
experimental design was a randomized complete block with
four replications and 10 by 24 ft experimental units. Wheat
injury and weed control were evaluated July 14.

Wheat Green

Treatment Rate injury foxtail Kochia

(oz/A) (%) === (7 control)E==
BAS-14001H 8 3 20 95
BAS-14107H 16 1 13 86
BAS-04408H 16 0 0 96
BAS-04408H 32 1 23 99
BAS-03701H 20 0 10 97
BAS-03701H 40 1 50 99
Bentazon&MCPA 8+4 0 0 85
Bromoxynil 4 0 3 95
Brox&MCPA-6E 4+4 0 5 89
MCPA-dma 4 0 0 29
Control 0 0 0 2
HIGH MEAN 20 50 99
LOW MEAN 0 0 2
EXP MEAN 2 11 79
GV % 525 133 9
LiSD 57 NS 20 3 10
LSD 17 NS 29 13
## OF REPS 4 4 4
& = formulated mixture which was 2:1 for bentazon&MCPA, and
1:1 for bromoxynil&MCPA

Summary

No treatment caused any substantial wheat injury. Green
foxtail control was 507 or less with all treatments. All
treatments except MCPA provided 857 or greater kochia
control.



Isoxaben for wild mustard control in wheat, Minot, 1985.
Treatments were applied, field cultivator incorporated, and
'Len' wheat seeded on May 17, 1985. Evaluations were June
14 and July 3. Wheat was harvested September 4. The
experiment was a randomized complete block with four
replications and experimental units were 10 by 16 ft.

Wild mustard Wheat

Treatment Rate 6/14 7/3 Strd Yield
(1b/A) -(Z control)- (%) (bu/A)

Isoxaben 0.044 99 91 0 60
Isoxaben 0.066 98 96 0 61
Isoxaben 0.088 100 100 0 61
Isoxaben 0.132 100 100 0 62
Isoxaben 0.176 100 100 3 64
Trifluralin 0.5 4 0 25 56
Trifluralin 0.75 8 0 54 50
Control 0 0 0 62
LSD (0.05) 3 6 5 4

Summary

All rates of isoxaben controlled wild mustard without
reducing wheat stand or yield. Trifluralin at 0.5 and 0.75
1b/A significantly reduced wheat stand and yield.

Isoxaben in wheat, Williston, 1985. Preplant
incorporated(PPI) treatments were applied, Glenco
incorporated twice, and 'Stoa' Hard Red Spring wheat was
seeded on May 6. Postemergence(P) treatments were applied
to 4.5 1leaf wheat, 3.5 leaf green foxtail, 2 inch Russian
thistle, and 0 to 2 inch wild mustard on June 4 with 63F and

607 relative humidity. The experimental design was a
randomized complete block with four replicaticns. Crop
injury and weed control were evaluated on July 12.
Wheat

Treatment Rate Wimu Ruth Injury Yield Tswt

(oz/A) (% control) () (bu/A)
Isoxaben(PPI) 0.7 96 25 0 12 58.4
Isoxaben(PPI) Lol 98 40 0 L2 58.0
Isoxaben(PPI) 1.4 95 35 0 12 58.3
Isoxaben(PPI) 2. 99 56 0 13 58.1
Isoxaben(PPI) 2.8 99 55 0 8 58.0
2,4-D(P) 4 99 96 0 113} 58.5
Bromoxynil&MCPA 4 99 97 0 13 58.5
Untreated 0 0 0 0 9.. 57 69
CoVo % 3 45 0 24 =<
LSD 57 4 33 NS NS ==
# of Reps 4 4 4 4

Summary

None of the treatments caused any wheat injury. Wild

mustard control was excellent with all treatments. Russian
thistle control was excellent with the postemergence
treatments, but did not exceed 60% with isoxaben treatments.
Wheat yields were low due to dry conditionms.



Foxtail control in wheat, Fargo, 1985. 'Marshall' Hard Red
Spring wheat was seeded on May 24. Treatments were applied
on June 19 with 70F, 60% relative humidity, and clear skies
to 4 leaf wheat, 3 1leaf green foxtail, 2-4 leaf wild
mustard, and 2 leaf redroot pigweed. Weed densities were
light and wvariable. The experimental design was a
randomized complete block with 4 replications and 10 by 24
ft experimental units. Crop injury and weed control were
evaluated July 14. ~

Wheat Weed control

Treatment Rate Injury Yield Geft T Wimul KO CZ
(/RS CO N B e (Z)e=e=ams
AC-293+AC-252925 6+0.04 76 7.0 88 99 99 -
AC-293+AC-252925 6+0.008 0 54.6 23 99 91
AC-293+AC-252925 6+0.0008 1 527 28 99 58
. AC-293+AC-252925 8+0.04 91 1l 88 99 95
AC-293+AC-252925 8+0.008 1 48.5 11 99 33="
AC-293+AC-252925 8+0.0008 0 50.4 20 99 ST
AC-252925 0.04 10 45.6 30 99 gt
AC-252925 0.008 0 47.7 0 IFUT &2y
AC-252925 0.0008 0 49.2 1Ll 13 0
AC-293 6 0 48.0 0 99 43
AC-293+Sethoxydim 6+0.03 il 47 .4 38 99 20
AC-293+Propanil 6+18 4 42.0 69 99 86
AC-293+Prnl&MCPA  6+15+4 9 41.5 80 99 88
AC-293+Fenoxaprop  6+1 i 50.2 68 99 45
AC-293+Feno+P0  6+1+0.25G 0 47.1 71 99 33
Propanil&MCPA 15+4 3 44.5 44 99 80
Propanil&MCPA 18+5 3 46.0 84 99 98
Propanil+MCPA 18+4 5 43.1 78 99 93
SAN-567 12 2 46.9 81 99 95
SAN-567 18 7 43.8 90 99 94
SAN-567 24 10 47.9 85 99 96
Diclofop 8 0 49,0 71 0 0
Diclofop 12 0 50.2 83 @ 0
Diclofop+Brox 8+4 0 48.1 80 99 87
Diclofop+PO - 84+0.25G 0 45.1 83 0 0
No Treatment 0 49.1 0 0 0
GV % 45 10.7 26 8 43
LSD 5% 5 6.6 19 1Ll 39
## OF REPS 4 4 4 3 3
Summary

AC 252,925 at 0.04 oz/A applied in combination with AC
222,293 caused 75% or greater wheat injury and some stand
reduction. Wild mustard control was excellent with all
treatments except for diclofop applied alone, or AC 252,925
at 0.008 and 0.0008 oz/A. Kochia control was 807 or greater
with AC 222,293 plus AC 252,925 at the higher rates,and with
treatments including SAN-567, bromoxynil, or propanil.
Green foxtail control was adequate with diclofop and SAN-567
treatments. Wheat yields were similar for all treatments
except where severe injury occurred.
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Winter wheat response to fall herbicides, Minot, 1984-1985.
"Norstar' winter wheat was seeded in the fall of 1984.
Treatments were applied to 3 leaf winter wheat on October
25, 1984 with 30F, 507 relative humidity and cloudy skies.
Treatments were applied with a bicycle wheel type plot

sprayer delivering 8.5 gpa at 35 psi. The experimental
design was a randomized complete block design with four
replications. Crop injury was evaluated on July 17. No

weed control evaluations were taken due to sparse weed
populations. Wheat was harvested on August 6, 1985.

Wheat

Treatment Rate Injury Tswt Yield

(oz/A) (%) (1b/bu) (bu/A)
2,4-D-DMA 8 10 59.5 44.8
2,4-D-BEE 8 16 59.4 44.3
MCPA-DMA 8 8 59.4 41.1
MCPA-BEE 8 13 59.8 41.1
Dicamba+MCPA-DMA 2+4 8 59.9 44 4
Bromoxynil 8 9 60.0 39.6
Bromoxynil+MCPA-DMA 6+6 11 59.7 41.7
Clopyralid+MCPA-DMA 146 5 5955 42.8
No treatment 0 0 59.5 46.1
c.V. Z 90 0.8 6.6
LSD 5% NS NS NS

Summary

All treatments caused slight injury to the wheat. No

differences in test weight or wheat yield occurred, probably
due to lack of weed competition.



Ll

Response of 'Len' and 'Marshall' HRSW to picloram and phenoxy
herbicide combinations, Minot, 1985. 'Len' and 'Marshall'
(Mar.) Hard Red Spring wheat were seeded in a Williams loam soil,
PH 6.3, with 4.0Z organic matter on May 17. All treatments were
applied with a bicycle-wheel plot sprayer delivering 8.5 gpa at
35 psi. Treatments were applied to 3 leaf wheat on June 5, to 5
leaf wheat on June 14, and to boot stage wheat on June 30. Wheat
injury evaluations were July 26. Wheat was harvested September
4. The experiment was a randomized complete block with a split
block arrangement (blocked by variety) with four replications.
Experimental units were 10 by 16 ft.

Yield Injury Height

Treatment Rate Mar Len x Mar Len x Mar Len x
(o)) =S e e ---(em)---
Picloram+2,4-D(31f) 0.25+4 68 62 65 0 2 1 67 72 70
Picloram+2,4-D(31f) 0.37+6 71 62 67 5 2 4 e U5 7k
Picloram+2,4-D(31f) 0.50+12 64 61 62 10 2 6 O7 75 7l
Picloram+MCPA(31f) 0.25+4 66 64 65 1 1 1 68 78 73
Picloram+MCPA(31f) 0.37+6 62 64 63 2 2 2 O 7T
Picloram+tMCPA(31f) 0.50+12 63 62 63 14 2 8 CY/ 7).
Bromoxynil+MCPA(31f) 4+4 69 61 65 i 4 2 70 76 73
Picloram+2,4-D(51f) 0.37+4 69 63 66 Lor 4 2 GiNeTEATe
Picloramt+2,4-D(51f) 0.50+6 66 63 64 7 1 4 GRS T2
Picloram+2,4-D(51f) 1.00+12 64 59 62 14 7 Al 65 70 68
Picloram+MCPA(51f) 0.37+4 65 61 63 5 0 2 66 77 71
Picloram+MCPA(51f) 0.50+6 68 63 65 10 0 5 65 76 71
Picloram+MCPA(51f) 1.00+12 56 62 59 26 5 16 62 75 69
Bromoxynil+MCPA(51f) 4+4 69 65 67 1l i 1 71 78 75
Picloramt+2,4-D(bt) 0.25+4 68 63 65 9 2 6 65 79 72
Picloram+2,4-D(bt) 0.37+6 60 56 58 16 8 12 620261,
Picloramt+2,4-D(bt) 0.50+12 56 60 58 27 19 23 60 73 67
Picloram+MCPA(bt) 0.25+4 64 57 60 15 5 10 64 68 66
Picloram+MCPA(bt) 0.37+6 59 61 60 20 9 14 58 69 64
Picloram+MCPA(bt) 0.50+12 50 64 57 34 17 26 ST 26
Control 67 64 66 0 0 0 T2l 875

X 64 62 10 5 6ORNS

LSD 57 Variety NS 2 3

Treatment 5 4 3

Variety x Treatment 7 6 5

2,4-D = 2,4-D amine, MCPA = MCPA ester
Summary

Picloram plus phenoxy treatments were more injurious to Marshall
wheat than to Len wheat. Picloram at 1.0 oz/A in combination
with MCPA applied at the 5 leaf stage and picloram at 0.37 and
0.50 oz/A in combination with 2,4-D or MCPA applied at the boot
stage significantly reduced Marshall wheat height. Picloram +
MCPA only when applied at the boot stage reduced Len wheat height
compared to the untreated Len wheat. Len wheat yield was not
significantly reduced by herbicide treatments.
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Response of 'Lloyd' durum to sulfonyl urea herbicides,
Minot, 1985. "Lloyd' durum was seeded in a Williams loam
soil, pH 7.3, with 47 organic matter ND on May BE
Treatments were applied with a bicycle-wheel plot sprayer
delivering 8.5 gpa at 35 psi to 2.2 to 2.8 leaf durum (S1),
4.5 to 4.8 leaf durum in the mid-tiller stage($2), and 6.5
leaf durum in the late-tiller stage (S3) on May 22, June 3,
and June 10, respectively. Sulfonyl urea herbicides were
applied with X-77 at 0.5% v/v. Durum injury was evaluated
June 19 and August 2. Durum was harvested August 22. The
experiment was a randomized complete block with four
replications and experimental units were 10 by 20 ft.

Durum
Injury Heading

Treatment Rate 6/19 8/2 date Height Yield

(oz/A) (A eees L dite e (A
DPX-M6316 0.38 0 0 5 67 59
DPX-M6316 1.0 0 0 5 65 60
DPX-L5300 0.25 0 0 5 64 60
DPX-L5300 1.0 0 1 5 66 66
DPX-T6376 0.06 1 3) 5 62 60
DPX-T6376 0.13 1 3 5 65 65
Bromoxynil 4 0 0 5 66 59
Bromoxynil+MCPA 4+4 0 0 5 63 61
DPX-M6316 0.38 0 1 5 66 64
DPX-M6316 1.0 1 4 5 65 66
DPX-L5300 0.25 5 9 6 66 60
DPX-L5300 iL o0 6 10 6 64 60
DPX-T6376 0.06 5) 10 6 64 67
DPX-T6376 0.13 11 13 6 64 60
Bromoxynil 4 0 0 5 63 60
Bromoxynil+MCPA 4+4 0 0 5 66 63
DPX-M6316 0.38 0 1 5 63 60
DPX-M6316 1.0 0 3 5 66 61
DPX-15300 (0) o 245 6 13 6 62 58
DPX-1L5300 1L 5(0) 12 23 6 GL 59
DPX-T6376 0.06 11 18 6 59 58
DPX-T6376 0), 13} 13 23 7 62 57
Bromoxynil 4 0 1 5 67 64
Bromoxynil+MCPA 4+4 0 il 5 67 63 .
Control 0 0 5 64 65
LSD (0.05) 2 4 0.4 4 NS

Summary

DPX-L5300 and DPX-T6376 applied to late-tillered durum
significantly injured the durum, but only tended to reduce
durum yield. The experimental area did not contain enough
weeds for evaluation so the data represent the response of
weed-free wheat to the various treatments.
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Wheat response to fallow treatments, Fargo, Minot, and
Williston, 1983-1985, Fall(F) herbicide treatments were
applied to standing wheat stubble on November 11, October
26, and October 25, 1983, and spring(S) treatments were
applied on May 29 and 26, and June 5, 1984, at Fargo, Minot,

and Williston, respectively. The plot areas were fallowed
in 1984, and seeded to Hard Red Spring wheat in the spring
of 1985. Wheat injury and wild mustard control were
evaluated on Fargo on July 10,
Fargo

Treatment Rate Wheat Wild mustard

(1b/A) (% Strd) (% control)
Cyanazinetatrazine(F) 2.5+0.5 0 75
Cyanazine+R40244(F) 2.5+0.5 15 72
Cyanazinetmetribuzin(F) 2.5+0.5 17 60
Metr+paraquat+metr+S(F) 0.5+0.5+0.37 0 29
Chlorsulfuron(F) 0015 27 60
Chlorsulfuron(F) 0.03 7 08
Metsulfuron(F) 0.0075 7 52
Metsulfuron(F) 0.015 0 73
Metsulfuron(F) 0.0225 5 94
Clsu(F)+glyphosate+S(S) 0.015+0.25 2 90
Mets(F)+glyphosate+S(S) 0.015+0.25 3 77
Hexazinone+clsu(F) 0.5+0.015 25 87
Hexazinone+R40244(F) 0.54+0.5 7 92
R40244(F)+Sulphosate(S) 0.5+0.25 2 68
Buthidazole+metr(F) 0.5+0.5 7 167
Metribuzin+R40244(F) 0.5+0.5 3 42
Paraquat+cyanazine+S(S) 0.5+2 Z 55
Paraquat+metribuzin+S(S) 0.5+0.5 1 L3
Paraquat+clsu+S(S) 0.5+0.015 7 81
Paraquat+R40244+S(S) 0.54+0.5 3 37
Glyphosate+clsu+S(S) 0.25+0.015 Z5 73
GlyptMetsulfuron+S(S)  0.25+40.015 10 69
Glyp+R40244+S(S) 0.25+40.5 28 60
Sulphosate+clsu+S(S) 0.25+0.015 12 48
Sulphosate+R40244(S) 0.25+0.5 12 47
Pend(F)/glyp+dicl+S(S) 1.5/0.25+0.25 0 0
Glypt+pend+dicl+S(S) 0.25+1.5+0.25 0 0
GV % 91 35
LSD 57 2 2

S = X-77 surfactant applied at 0.5% v/v
Summary

No wheat stand reductions were evident in any of the plots

at Minot or Williston. Several of the treatments caused
some wheat stand reductions at Fargo. Chlorsulfuron tended
to reduce wheat stands more than metsulfuron. Most
treatments provided some wild mustard control.

Chlorsulfuron and metsulfuron at the highest rates and
hexazinone plus R40244 provided good wild mustard control.
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Wheat response to spring

applied fallow treatments, Minot

and Williston, 1984-1985.

at Williston.
1984, and

and on May 16
for the remainder of
wheat in the spring of 1985.

Spring chemical fallow treatments
were applied to standing wheat stubble on June & at Minot,
The plot areas were fallowed

seeded to Hard Red Spring
Plots were evaluated for wheat

injury and stand reduction at early wheat maturity.

Treatment Rate
(oz/A)
Paraquat+X-77 8--0.5%
Paraquat+fluorochloridone+X-77 8+83+0.57%
Paraquat+terbutryn+X-77 442440, 57
Glyphosate+X-77 4+0.57
Glyphosate+fluorochloridone+X—77 4+8+0.57%

Glyphosate+fluorochloridone+dicamba+X-77
Glyphosate+fluorochloridone+metribuzin+X-77
Glyphosate+terbutryntX-77

Sulphosate

Sulphosate+fluorochloridone
Sulphosate+fluorochloridone+dicamba
Sulphosate+fluorochloridone+metribuzin
Sulphosate+terbutryn

Terbutryn+X-77
Terbutryn+fluorochloridone+X-77
TerbutryntmetribuzintX-77

44+8+2+0.57%
4+8+8+0.57%
4+24+0.57
4
4+8
4+8+2
4+8+8
4t24
24+0.57%
24+8+0.57%
24+8+0.57

Summary

None of the herbicide treatments caused
injury or stand reductions.

any visible wheat
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Herbicides applied in the fall and spring for weed control in
fallow, Fargo, 1984-1085. Treatments were applied in standing
wheat stubble with 1500 1b/A residue. TFall treatments(F) were
applied on October 18, and spring treatments(S) were applied on
May 22. Precipitation for a two week period following spring
application was 1.69 inches. The experimental design was a
randomized complete block with four replications. Weed control
was evaluated on July 10.

Weed control

Treatment Rate Wioa KOCZ Wimu Yeft
(oz/A)  ---------- (%)-=-===-----
Cyanazine+atrazine(F) 40+8 62 98 97 59
Cyanazinetmetribuzin(F) 40+8 60 96 98 53
Cyanazinetfluorochloridone(F) 40+8 25 99 99 49
Terbutryn+atrazine(F) 3248 50 90 86 60
Terbutryntmetribuzin(F) 32+8 65 90 95 66
Buthidazoletmetribuzin(F) 8+8 46 91 99 65
Metr(F)/paraquat+metr+S(S) 8/8+6 76 99 99 89
Chlorsulfuron(F)/glyp+S(S) 0.25+4 61 97 99 69
Fluotmetribuzin(F) 8+8 16 86 99 26
Fluothexazinone(F) 8+8 50 85 98 60
Fluo(F)/sulphosate 8+4 38 96 97 39
Imazaquin 4 51 66 97 75
Imazaquin 6 70 92 99 90
Pendimethalin+Fluo(F) 24+8 5 93 98 39
Metsulfurontglyphosate+S(S) 0.06+4 67 91 99 49
Metsulfuront+glyphosate+S(S) 0.125+4 68 98 99 73
Chlorsulfuron+glyp+S(S) 0.25+4 55 99 99 75
Mets+glyp&2,4-D&S(S) 0.06+11 58 86 99 61
FMC-57020+glyphosate+S(S) 16+4 99 98 98 99
FMC-57020+glyphosate+S(S) 20+4 98 97 97 99
FMC-57020+glyphosate+S(S) 244 99 . 98 92 99
FMC-57020+c1sutglyp+S(S) 16+0.25+4 99 99 99 99
Imazaquint+glyphosate+S(S) 4+4 87 88 99 95
Metsulfuron+sulphosate+S(S) 0.06+4 63 85 96 61
Clsutsulphosate+S(S) 0.25+4 56 93 99 91
Glyphosate+terb+metr+S(S) 4+24+8 60 98 99 83
TerbutryntmetribuzintS(S) 24+8 715 99 99 91
Halo+PO(S)/2,4-D bee(S+3) 3+6 35 56 87 41
Haloxyfoptmets+PO(S) 3+0.06 80 88 98 65
CaVis 7 30 10 4 23
LSD 5% 25 182 6 22

S=X-77 surfactant applied at 0.5% v/v; PO=petroleum oil with 17%
emulsifier applied at 1 qt/A

Summary

All treatments provided good wild mustard control. Kochia
control was good with all treatments except imazaquin at 4 oz/A,
or haloxyfop with 2,4-D. Wild oats and yellow foxtail control
was highest with treatments including FMC-57020. Treatments
including FMC-57020 provided greater than 907 control of all weed
species evaluated.
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Herbicides applied in the fall and spring for weed control in
fallow, Minot, 1984-1985. Treatments were applied in standing
wheat stubble with 1500 1b/A residue. TFall treatments(F) were
applied on October 23, and spring treatments(S) were applied on
May 29. Precipitation for a two week period following spring
application was 1.81 inches. The experimental design was a
randomized complete block with four replications. Weed control
was evaluated on July 17.

Weed control

Treatment Rate KOCZ Wibu Ruth Grft All

lem/h) ooss=ss00000 (B)eemommonmasos
Cyanazinet+atrazine(F) 40+8 92 71 74 69 59
Cyanazinet+metribuzin(F) 40+8 83 76 65 64 66
Cyanazinet+fluorochloridone(F) 40+8 94 74 87 80 73
Terbutryn+atrazine(F) 32+8 56 35 S5 60 53
Terbutryntmetribuzin(F) 32+8 84 63 78 58 54
Buthidazoletmetribuzin(F) 8+8 94 96 86 68 80

Metr(F)/paraquat+metr+S(S) 8/8+6 99 99 99 99 99
Chlorsulfuron(F)/glyp+S(S) 0.25+4 99 99 98 97 96

Fluotmetribuzin(F) 8+8 98 73 95 82 82
Fluothexazinone(F) 8+8 98 97 95 94 93
Fluo(F)/sulphosate 8+4 99 96 99 94 96
Imazaquin 4 99 99 99 96 97
Imazaquin 6 99 99 99 97 08
Pendimethalin+Fluo(F) 2448 98 74 90 84 77

Metsulfuron+glyphosate+S(S) 0.06+4 97 95 98 92 96
Metsulfuron+glyphosate+S(S) 0.125+4 99 98 99 97 97

Chlorsulfuron+glyp+S(S) 0.25+4 99 99 99 99 97
Mets+glyp&2,4-D&S(S) odoesil® 9o fElgoie g siigemslgy
FMC-57020+glyphosate+S(S) 16+4 99 99 99 99 99
FMC-57020+glyphosate+S(S) 208 gg ool sto ol iMoo Bl g
FMC-57020+glyphosate+S(S) 24+4 99 99 99 99 99
FMC-57020+clsutglyp+S(S) 1640.25+4 99 99 99 99 99
Imazaquin+glyphosate+S(S) L+4 99 99 99 99 99
Metsulfuron+sulphosate+S(S) 0.06+4 99 97 99 98 97
Clsutsulphosate+S(S) 0.25+4 99 98 99 97 98
Glyphosate+terb+metr+S(S) 4+24+8 99 99 99 99 98
Terbutryntmetribuzin+S(S) 2448 99 99 99 99 08
Halo+PO(S)/2,4-D bee(S+3) 3+6 85 81 87 99 85
Haloxyfop+mets+PO(S) 3+0.06 99 83 99 99 93
Untreated 0 0 0 0 0
CoVo %4 9 17 83 15 14
LSD 5% 12 21 16 18 16

S=X-77 surfactant applied at 0.5% v/v; PO=petroleum oil with 177
emulsifier applied at 1 qt/A; Additional weeds included tansy
mustard, prickly lettuce, volunteer wheat, oxalis, biennial
wormwood, wild oats, greenflower pepperweed,field pennycress,
field bindweed, redroot pigweed, horseweed, common lambsquarters,
and western salsify.

Summary
Many of the treatments provided excellent broad spectrum weed

control. Spring applied treatments generally provided better
weed control than the fall treatments.
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Herbicides applied in the fall and spring for weed control in
fallow, Williston, 1984-1985. Treatments were applied in
standing wheat stubble with 1000 1b/A residue. Fall
treatments(F) were applied on October 20, and spring
treatments(S) were applied on May 23. Precipitation for a two
week period following spring applications was 0.12 inches. The
experimental design was a randomized complete block with four
replications. Weed control was evaluated on July 16.

Weed control

Treatment Rate Grft Ruth Tumu Tamu KOCZ Wesa
(oz/A)  ---------C (Z)-===--=mmm—-
Cyanazinet+atrazine(F) - 40+8 23 1% 99 599 74 ..66
Cyanazinetmetribuzin(F) 40+8 18 6 99 99 74 99
Cyantfluorochloridone(F) 40+8 gl 71 99 99 99  gg
Terbutryntatrazine(F) 32+8 35 @ S 50 &2 50
Terbutryntmetribuzin(F) 32+8 4 38 99 99 99 66
Buthidazole+metribuzin(F) 8+8 28 15 99 99 99 99

Metr(F)/paraquat+metr+S(S) 8/8+6 7L 92 85 n85 .. 97... 99
Chlorsulfuron(F)/glyp+S(S) 0.25+4 78RO N gOR G OREG O 6 6

Fluotmetribuzin(F) 8+8 45 41 99 99 99 99
Fluothexazinone(F) 8+8 59 69 99 99 99 99
Fluo(F)/sulphosate 8/4 OaE QR S OHE Ol EEOFE F OO0,
Imazaquin 4 95 98 99 99 99 59
Imazaquin 6 97 - 899 99 599 .. 9% 80
Pendimethalin+fluo(F) 24+8 79 23 99 99 Bl 66
Metsulfuront+glyp+S(S) 0.06+4 700 9Z: 99 99 ‘99 . 99
Metsulfuront+glyp+S(S) 0.125+4 89 99 99 99 99 99
Chlorsulfuron+glyp+S(S) 0.25+4 85 99 99 99 99 99
Mets+glyp&2,4-D&S(S) 0.06+11 69 96 99 97 97 99
FMC-57020+glyphosate+S(S)  16+4 97 " 88 93T g3 gt ga
FMC-57020+glyphosate+S(S)  20+4 JER S9BEE RS NNSER Rgel 63
FMC-57020+glyphosate+S(S)  24+4 1217 S SR O T O 00 s
FMC-57020+clsu+glyp+S(S) 16+0.25+4 93 99 99 99 99 gg
Imazaquintglyphosate+S(S) 4+4 90 97 97 97 99 83
Metstsulphosate+S(S) 0.06+4 80 99 99 99 99 99
Clsutsulphosate+(S) 0.25+4 8 99 99 99 99 g9
Glyphosatetterb+metr+S(S) 4+424+8 60 49 44 44 87 83
Terbutryn+metribuzin+S(S) 2448 25 64 87 87 87 83
Halo+PO(S)/2,4-D bee(S+3) 3+6 94 96 96 96 99 81
Haloxyfop+mets+PO(S) 3+0.06 95 99  99¢ ~99, 99 . 66
GV % 27 25k iy ST D 3
LSD 57 5 R L)) R I ) )
Reps 4 4 4 4 4 3.

S=X-77 surfactant applied at 0.5 v/v; PO=petroleum o0il plus 17%
emulsifier applied at 1 qt/A

Summary

All treatments except terbutryn plus atrazine, or glyphosate plus
terbutryn and metribuzin gave good tumble and tanzy mustard
control. Treatments including imazaquin, FMC-57020, or haloxyfop
provided 907 or greater green foxtail control. Russion thistle
and kochia control was good with several treatments. Western
salsify control was less than 757 with all treatments. Several
herbicide treatments provided good broad spectrum weed control.
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Rotational crop response to sulfonylurea, Fargo 1982-85.
Herbicide treatments were applied to 'Era' wheat on June 15,
1982. Since 1982 the area has only been cultivated in the
long direction of the plots. In 1985 the injury symptoms
appeared to vary somewhat from the precise plot area. 'Park'
barley, lentils, 'Clark' flax, 'Seed tech' sunflower,
"Pioneer 3737' corn and ‘'Lakota' soybean were seeded as
bioassay species across the plots on May 30. Percent crop
reduction was estimated on July 30.

Experiment 1

Treatment Rate Barl Lent Flax Corn  Sufl Soyb
@z == (Z crop reduction)-----------
Untreated 0 0 0 0 5 0
Chlorsulfuron 0.06 0 0 1 6 It 0
Chlorsulfuron 0.12 10 6 5 8 19 1
Chlorsulfuron 0.18 1 0 0 0 4 8
Chlorsulfuron 0.25 4 35 8 33 13 18
Chlorsulfuron 0.37 5 70 28 54 28 26
Chlorsulfuron 0.50 1 15 3 10 3 0
Metsulfuron 0.10 4 0 3 11 10 9
Metsulfuron 0.25 1 5 3 8 8 5
Metsulfuron 0.50 3 20 13 20 56 33
GoVls % 121 73 105 73 107 152
LSD 57% 5 16 9 16 22 22
## of reps 4 4 4 4 4 4
Experiment 2
Treatment Rate Barl Lent Flax Corn Sufl Soyb
(G (ZVCEDD teducBioN) Ca-tle Tt
Untreated 0 3 3 0 0 0 0
Untreated 0 8 3 1 3 0 0
Chlorsulfuron 0.25 0 15 28 20 24 3
Chlorsulfuron 0.50 4 60 60 74 66 54
Chlorsulfuron 0.75 1 86 69 85 81 79
Chlorsulfuron 1.00 3 89 63 81 85 72
Chlorsulfuron 1.50 5 93 90 93 94 91
Metsulfuron 0.50 3} 61 20 36 50 81
Metsulfuron 1.00 6 76 41 71 71 93
CAVE T 150 30 37 27 25 26
LSD 57 NS 23 22 20 19 20
## of reps 4 4 4 4 4 4
Summary

Three years after chlorsulfuron and metsulfuron application,
residuals in the soil were injuring crops.
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Chlorsulfuron soil residual from 1979, Fargo NW-22 1985. The plot area received
chlorsulfuron at 1 to 4 oz/A applied at 10 weekly intervals from June 4 to August
6, 1979. Soybeans and lentils were seeded to the area on May 30, 1985 and
evaluated on July 30. The area was moldboard plowed in the fall of each year
since the 1979 treatments. The 1979 experiment was a split plot with
chlorsulfuron rate as main-plots and week of application the sub-plots.
Evaluations were over the main plots and the range represents the highest and
lowest stand reduction or injury rating for the sub-plots in the main plot.

July 1980 August 1981 July 1982
Chlorsulfuron % Stand reduction % Stand reduction % Stand reduction
(oz/A) Soybean _ Sugarbeet  Soybean  Sugarbeet Soybean  Sugarbeet
1 40-63 75-98 50-60 98-100 40-50 98-100
2 82-87 92-96 75-80 98-100 65-75 98-100
4 95-100 97-100 92-95 98-100 90-95 98-100
July 1983 August 1984 July 1985
Chlorsulfuron 7% Stand reduction ¥ injury Z _injury % injury % St.Rd.
(oz/A) Soybean Sugarbeet Soybean Soybean Lentils Soybean Lentils
1 0 0 0 0 25-35 0 30
2 0 100 50-60 20-30 75-85 40 85
4 0 . 100 70-80 55-65 100 60 95
SUMMARY

Chlorsulfuron residual from 1 to 4 oz/A application in 1979 reduced sugarbeet
stands 98 to 100 in 1982 regardless of the rate applied. Soybean stands were
reduced similarly in 1982 as in 1980 and 1981, except for a trend for less soybean
stand reduction in 1982 from chlorsulfuron at 2 oz/A. Chlorsulfuron residues from
1979 applications were still present to injure soybeans and lentils in 1984.
Soybean stand was not reduced, but had injury symptoms in 1985. Sub-plots were
only 6 feet wide, but interplot contamination was low as the untreated plots were
easily distinguishable. The soil in the area has a pH of 8.2. DPX-F6025 applied
at 0.25 oz/A in 1983 adjacent to the above area caused an 807% reduction in lentil
stand.
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Postemergence weed control in flax, Fargo, 1985. 'Clark' flax
was seeded on May 2. Treatments were applied to 3 to 5 inch
flax, 1 to 5 inch kochia, and 2 to 3 leaf yellow foxtail on June
5 with 65F and 407 relative humidity. Delayed treatments(D) were
applied on June 10 with 55F and 707 relative humidity.
Treatments were applied with a bicycle wheel type plot sprayer
delivering 8.5 gpa at 35 psi. The experimental design was a
randomized complete block with four replications. Crop injury
and weed control were evaluated on June 23.

Flax

Treatment Rate Injury Strd KOCZ Yeft

(oz/A) (%) 2) (% coneeol)
MCPA-dmatSethoxydim+PO 4+3+0.25G 4 0 13 99
MCPA-beetSethoxydimt+PQ 4+3+0.25G 9 0 38 98
MCPA+Sethoxydim+PO 8+3+0.25G 11 0 65 98
Brox&MCPA-6E+Seth+PO 8+3+0.25G 21 1 79 98
Bromoxynil+Seth+PO 4+3+0.25G 3 0 51 98
Picloram+MCPA+Seth+PO 0.25+4+3+0.25G 6 0 38 99
Propanil+Sethoxydim 20+3 10 0 28 96
Propanil+Sethoxydim+PO 20+3+0.25G 14 0 49 99
Propanil+MCPA-beet+Seth 20+4+3 16 0 64 82
Prop+MCPA-beet+Seth+PO 20+4+3+0.25G 24 1 73 98
DPX-M6/Seth+P0 (3D) 0.12/3+0.25G 41 1 98 99
DPX-M6/Seth+P0 (3D) 0.25/3+0.25G 75 153 98 99
DPXM6+X77/Seth+P0O(3D) 0.25+0.25%/3+0.25G 48 1 97 99
DPX-M6316+Seth+P0O 0.25+3+0.25G 44 4 96 96
Sethoxydim+PO 3+0.25G 1 0 1 99
Fluazifop+Brox+PO 3+4+0.25G 10 0 76 62
DPX-Y6202+Brox+P0O 1+4+0.25G 5 0 74 38
Haloxyfop+Brox+PO 1+4+0.25G 8 0 59 1
Diclofop+Bromoxynil 16+4 8 0 44 58
Diclofop+Brox+P0O 16+4+0.25G 10 0 45 55
EF Vi 46 185 21 8
LESDE57 Ll 3 17 9

Summary

Treatments including DPX-M6316 caused 407 or greater flax injury.
The addition of X-77 to DPX-M6316 increased flax injury and
caused a 137 stand reduction. Treatments including propanil
caused 107 or greater flax injury. Kochia control was 907 or
greater with  treatments including  DPX-M6316. Treatments
including sethoxydim plus petroleum oil provided 967 or greater
yellow foxtail control. Flax was not harversted because
surviving kochia made harvest impossible. Flax injured with DPX-
M6316 appeared to recover and would have been the only
harvestable plots.
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Postemergence weed control in flax, Minot, 1985. 'Flor'
flax was seeded on May 5. Treatments were applied to 6 to 7
inch flax and 4 to 5 leaf volunteer wheat on June 14 with
70F and 607 relative humidity. Delayed treatments(D) were
applied on June 19 with 60F and 60% relative humidity.
Treatments were applied with a bicycle wheel type plot

sprayer delivering 8.5 gpa at 35 psi. The experimental
design was a randomized complete block with four
replications. Crop injury and weed control were evaluated
on July 17,
Flax

Treatment Rate Yield Ht Tswt inj Vowt

(oz/A) (1b/A) (cm) (%) (%)
MCPA-dma+Sethoxydim+P0O 4+3 1508 54 S0 3 99
MCPA-beet+Sethoxydim+PO 4+3 Lo, 53 s5pie 4 99
MCPA+Sethoxydim+PO Sits3 L4705 5P 8, 6 99
Brox&MCPA-6E+Seth+P0O 8+3 460 50 52,1 4 99
Bromoxynil+Seth+P0 4+3 LA - 257 28 5743 1 99
Picloram+tMCPA+Seth+PO 0.25+4+3 1373 48 S51.9 29 99
Propanil+Sethoxydim 20+3 1391 53 52.4 5 99
Propanil+Sethoxydim+PO 20+3 1304 5S4 528 8 99
Propanil+MCPA-bee+Seth 20+4+3 LAYS Ao 5D 5 16 99
Prop+MCPA-bee+Seth+P0  20+4+3 1325 48 523 14 99
DPX-M6/Seth+P0 (D) Us 172 IISZERES 51 A8 St Bt OO
DPX-M6/Seth+P0 (D), Joas/ S AIL2. 58 595 0 99
DPXM6+X77/Seth+PO(D) 0.25+/3 e 56 52,1 10 99
DPX-M6316+Seth+P0O 0)c 253 1508 54 5288 14 99
Sethoxydim+PO 3 1476 56 5263 1 99
Fluazifop+Brox+P0 3+4 1455 53 S0l 0 99
DPX-Y6202+Brox+P0O 1+4 1447 Sy 57 ] 0 99
Haloxyfop+Brox+P0O 1+4 1444 St 52,3 8 99
Diclofop+Bromoxynil 16+4 1378 53 51,8 0 0
Diclofop+Brox+P0O 16+4 1418 56 52l 0 0
CoVo % 8 6 Ll 73 0
LSD 57 NS 4 NS 6 NS

X-77 surfactant applied at 0.257 v/v; PO
with 177 emulsifier applied at 1 qt/A

petroleum oil

Summary

Picloram plus MCPA and sethoxydim caused 297 flax injury.
Propanil applied in combination with MCPA-bee and sethoxydim
caused 107 or greater flax injury. DPX-M6316 plus X-77 and
a tank mix of DPX-M6316 plus sethoxydim also gave 10% or
greater flax injury. Picloram plus MCPA and sethoxydim, and
propanil plus MCPA and sethoxydim reduced flax height. Flax
yields tended to be lower with treatments including propanil
and petroleum o0il, and the picloram plus MCPA and
sethoxydim treatment. Volunteer wheat control was 997 with
all treatments except diclofop plus bromoxynil. A sparse
population of volunteer wheat was the only weed present,
thus flax yields were not influenced by the level of weed
ConEECIE )
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Weed control in flax, Williston, 1985. '‘Flor' flax was
seeded into fallowed soil on May 7. Treatments were applied
to 3 to 4 inch flax, 2 to 4 leaf green foxtail, 1 to 2 inch
Russian thistle, and 0 to 4 leaf wild mustard on June 4 with
51F and 60% relative humidity. Delayed sethoxydim treatments
(D) were applied on June 7 with 49F and 447 relative
humidity. The experimental design was a randomized complete
block with four replications. Weed control and flax injury
were evaluated on July 13.

Rate Weed control Flax

Treatment (oz/A) Grft Ruth Wimu Inj Strd
------ (7)=----  ==(B)---

MCPA-dma+Sethoxydim+PO 4+3 75 48 80 8 8
MCPA-beet+Sethoxydimt+PO 443 75 55 95 13 3
MCPA+Sethoxydim+PO 8+3 3845 () 13 3
Brox&MCPA-6E+Seth+PO 8+3 750 e O 8 2
Bromoxynil+Sethoxydim+PO  4+3 70 89 95 7 0
PicloramtMCPA+Seth+PO 0.25+4+3 56 76 91028057 0
Propanilt+Sethoxydim 20+3 S54SR 238 15 3
Propanil+Sethoxydim+PO 20+3 80 26 83 20 7
Propanil+MCPA-bee+Seth 20+443 66 68 93 18 13
Propanil+MCPA-beet+Seth+PO 20+4+3 7RRRC 54 R0 w23 2
DPX-M6/Sethoxydim+PO(D) 0.12/3 96 iR 75 91y 28 8
DPX-M6/Sethoxydim+PO(D)  0.25/3 96 79 88 354320
DPX-M6+X-77/Seth+PO(D) 0.25+.25%Z/3 96 80 78 9 15
DPX-M6316+Sethoxydim+tPO  0.25+3 66 90 90 17 7
Sethoxydimt+PO 3 76 8 8 5 3
Fluazifop+Bromoxynil+PO 3+4 45 Ol 95 5 0
DPX-Y6202+Bromoxynil+PO 1+4 29 90 93 8 30
Haloxyfop+Bromoxynil+PO 1+4 451, 97 97 5 0
Diclofop+Bromoxynil 16+4 50 90 95 12 8
Diclofop+Bromoxynil+PO 16+4 58 93 91 4 0
Control 0 0 0 0 0 0
CoWo % 20 7 12 70 204
LSD 5% 20 A5 A 15 NS
No. of reps 4 4 4 2 3

PO = petroleum oil with 17% emulsifier applied at 1 qt/A; &
= formulated mixture which was 1:1 for bromoxynil&MCPA

Summary

All treatments caused some stand injury. Treatments
including propanil or picloram had the greatest injury.
Green foxtail control was excellent with the delayed
sethoxydim treatments. Green foxtail control with sethoxydim
was lower when applied as a tank mix. Wild mustard control
was good with all treatments except sethoxydim plus PO. All
treatments including bromoxynil provided 887 or greater
Russian thistle control. Flax was not harvested due to
extremely dry conditions.
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Weed control in flax, Langdon, 1985. 'Dufferin' flax was seeded
in a moderately saline soil on May 19. Treatments were applied
to pre-bud flax on July 5 with 70F and 60% relative humidity.
Weed populations were light and wvariable. The experimental
design was a randomized complete block with three replications.
Flax injury and weed control were evaluated on July 25 and prior
to flax harvest.

July 25 Harvest Flax

Treatment Rate Inj Coma Grft Inj Coma Grft KOCZ Tswt Yield

(oz/A) (2)(Z control) (Z) -(% control)-- (Bu/A)
Brox&MCPA 0.50 13 92 3 12 67 0 JORE S N6
DPX-M6316 0255 5 82 10 8 55 0 6308 SIST s R 1kn5
DPX-M6316+X-77 0.25 20 83 23 8 68 3 29 Bil.5 13,7
DPX-M6316+X-77 0.50 22 85 17 17 90 7 09 52,2 12,3
DPXM6+seth+PO 0.25+3 27 86 82 5 72 98 0D S5l.5 4.3
No treatment 0 0 0 0 0 0 0 O 51.5 4.7
C.V. 7 23 4 31 36 15 15 3 0.8 8.9
LSD 57 6 5 13 6 16 5 4 NS NS

X-77 surfactant applied at 0.25% v/v;P0 = petroleum oil with 17Z%
emulsifier applied at 1 qt/A; & = formulated mixture which was
1:1 for bromoxynil&MCPA

Summary

All treatments caused some flax injury which generally was more
evident on the July 25 evaluation than the harvest evaluation.
WIDEESIE Eie 055 omA - v the only treatment to provide good
common mallow control at both evaluation dates. DPX-M6316 plus
sethoxydim was the only treatment to give good green foxtail
control. All treatments except DPX-M6316 applied alone at 0.25
oz/A provided 997 kochia control, Flax yields were not
different, probably due to the low weed densities.
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Weed control in sunflower, Langdon 1985. Preplant
incorporated (PPI) treatments were applied, roto-till
incorporated twice, ‘Cargill 204' sunflower seeded, and
preemergence treatments applied on June 7. Precipitation
for a two week period following sunflower seeding was 1.81
inches. Postemergence treatments were applied on July 10
with 75F and 607 relative humidity. The experiment was a
randomized complete block design with four replications.
Sunflower injury and weed control were evaluated on July 25.

Weed Control

Treatment Rate Wioa Grft Wimu Colg
o/l R B g (=
Pendimethalin(PPI) 20 89 94 8 98
Trifluralin(PPI) 12 7 77 14 78
Ethalfluralin(PPI) il 81 97 28 98
EPTC(PPI) 40 72 71 29 33
EPTC+£1luo(PPI) 40+6 87 95 90 77
Trif+fluo(PPI) 12+8 67 88 78 95
Trif(PPI)+fluo(PPI) 12+6 85 99 99 99
Trif+prom(PPI) 12424 76 96 72 95
Trif+prom(PPI) 12+48 58 89 79 91
Trif+clam(PPI) 12432 86 98 87 99
Trif+isoxaben(PPI) 12+1.5 86 97 99 97
Etha+fluo(PPI) 12+8 87 93 87 97
Trif(PPI)+acif(P) 1242 76 94 98 96
Pend(PPI)+AC 222,293(P)  20+2 75 90 98 95
Pend (PPI)+AC 222,293(P)  20+4 96 90 99 94
Pend(PPI)+AC 222,293(P)  20+6 91 94 98 94
Seth+AC 222,293(P) 3+4 97 ., 98 99 0
Gl % 2l 18 25 21
LSD 5% 23 2 24 23

PO = petroleum oil with 177 emulsifier applied at lqt/A.
Summary

None of the herbicides caused any substantial sunflower
injury. Wild oat control was 907 or greater with treatments
including AC 222,293 at 4 oz/A or greater. All treatments
provided good green foxtail control. Treatments including
Fluorochloridone (PE), isoxaben, AC 222,293, and aciflourfen
provided 987 or greater wild mustard control. All
treatments except trifluralin, EPTC, and EPTC plus
fluorochloridone provided excellent common lambsquarter
control.
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Weed control in sunflower, Carrington 1985. Preplant
incorporated (PPI) treatments were applied and field
cultivator incorporated twice, 'Stauffer 894' sunflowers
seeded, and preemergence (PE) treatments applied on June 13.
Precipitation for a two week period following sunflower
seeding totalled 1.8 inches. Postemergence (P) treatments
were applied on July 13 with 75F and 60% relative humidity.
The experimental design was a randomized complete block with
four replications. Sunflower injury and weed control were
evaluated on July 17.

Weed control

Treatment Rate Prpw Rrpw Colqg Grft Wimu
(0z/A)  -=-------oo- (Z=========ic
Pendimethalin(PPI) 3 20 95 94 95 97 0
Trifluralin(PPI) 1.2 96 96 94 95 0
Ethalfluralin(PPI) 11 94 95 98 96 0
EPTC(PPI) 40 49 63 86 95 28
EPTC+£f1luo(PPI) 40+6 81 88 92 96 96
Trif+fluo(PPI) 12+8 97 96 96 96 99
Trif(PPI)+fluo(PPI) 12+6 98 95 97 97 96
Trif+prom(PPI) 12424 94 92 94 94 89
Trif+prom(PPI) 12+48 98 95 97 95 99
Trif+clam(PPI) 12+32 99 97 98 95 95
Trif+isoxaben(PPI) 12+1.5 95. 95 94 92 99
Etha+fluo(PPI) 1248 73 99 99 98 99
Trif(PPI)+acif(P) 112:+2 91 91 88 95 92
Pend(PPI)+AC222,293(P) 12+2 89 90 95 97 98
Pend(PPI)+AC222,293(P) 12+4 95 96 97 97 97
Pend(PPI)+AC222,293(P) 12+6 94 90 90 95 97
Seth+AC 222,293(P) 3+4 8 13 25 80 93
Go W A : 16 9 IS 3 8
LSDIES7 18 1L 18 4 8

PO = petroleum oil with 177 emulsifier applied at 1 qt/A
Summary

None of the herbicides caused any substantial sunflower
injury. All treatments provided good green foxtail control.
All treatments except EPTC, sethoxydim plus AC 222,293
provided good control of prostrate pigweed, redroot pigweed,
and common lambsquarter. All  treatments except
pendimethalin, trifluralin, ethalfluralin, and EPTC gave
excellent wild mustard control. Weed control in general was
good with all treatments.
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Weed control in sunflower, Williston 1985. Preplant incorporated
(PPI) treatments were applied and field cultivator incorporated
twice, 'Cargill 204' sunflowers seeded, and preemergence (PE)
treatments applied on May l4. Precipitation for a two week period
following sunflower seeding totalled 0.09 inches. Postemergence
(P) treatments were applied on June 12 with 70F and 60% relative
humidity. The experimental design was a randomized complete block
with four replications. Sunflower injury and weed control were
evaluated on July 17.

Sunflower Weed control
Treatment Rate Yield Tswt Wioa Wimu Ruth Grft
Gz ALY S il - (Z)zEresaies
Pendimethalin(PPI) 20 306 28.8 61 0 59 95
Trifluralin(PPI) 17 523 29.1 69 0 78 95
Ethalfluralin(PPI) 11 478 30.5 89 8 90 98
EPTC(PPI) 40 196 30.4 94 76 0 95
EPTC+£f1luo(PPI) 40+6 356 284 2 05 96 10 98
Trif(PPI)+£fluo(PPI) 12+6 470 30.0 64 46 78 93
Trif(PPI)+fluo(PE) 12+8 G B0 1L 74 76 80 88
Trif+prom(PPI) 12424 441 28.5 69 13 86 93
Trif+prom(PPI) 12+48 429 30.1 80 0 86 95
Trif+clam(PPI) 12+32 846 29.1 41 71 90 93
Trif+isoxaben(PPI) 182180 698 29.5 84 96 74 95
Trif+isoxaben(PPI) 12+1.5 679 28.9 85 86 88 95
Trif+isoxaben(PPI) 102525 474 30.3 61 85 69 95
Etha+isoxaben(PPI) 192101 798 29.0 95 85 90 88
Etha+isoxaben(PPI) 12+1.5 657 29.3 86 83 88 95
Ethatisoxaben(PPI) 250 o 72 755 29.5 91 84 80 95
Trif(PPI)+acif(P) 1242 346 28.7 66 19 73 95
Pend (PPI)+AC293(P) 20+2 419 29.1 80 83 44 95
Pend(PPI)+AC293(P) 20+4 580 28.5 86 96 64 95
Pend (PPI )+AC293(P) 20+6 406 29.8 93 96 55 95
Seth+AC 222,293(P) 3+4 227 28.2 97 97 5 95
Seth+acif+PO(P) 3+1 2611+ 12817 96 76 18 93
Flua+AC293+PO(P) 3+4 285 28.5 95 99 0 95
Untreated 0 192 30.2 0 0 0 0
65\ oh 7 30 =5 11 26 19 4
LSD 5% 203 -- 12 23 16 7
# of Reps 4 1 4 4 4 2

PO = petroleum oil with 177 emulsifier applied at 1 qt/A
Summary

None of the herbicides caused any substantial sunflower injury.

Several treatments provided good wild ocats control. Treatments
including AC 222,293 at 4 oz/A or greater gave excellent wild

mustard control. Ethalfluralin plus isoxaben provided good

Russian thistle control. All treatments provided good green

foxtail control. Ethalfluralin and isoxaben combinations provided

the best broad spectrum weed control. Sunflower yield generally
related to weed control.
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Weed control in sunflower, Minot 1985. Preplant
incorporated (PPI) treatments were applied and roto-till
incorporated twice, ‘Cargill 206" sunflowers seeded, and
preemergence (PE) treatments applied on May 29,
Precipitation for a two week period following sunflower
'seeding totalled 1.81 inches. Postemergence (P) treatments
were applied on June 30 with 65F and 707 relative humidity.
The experimental design was a randomized complete block with
four replications. Sunflower injury and weed control were
evaluated on July 17.

Weed control

Treatment Rate Prpw Fipce Colqg
S/ RS e (Z)--------
Pendimethalin(PPI) 20 99 74 99
- Trifluralin (PPI) 12 99 38 97
Ethafluralin(PPI) 11 99 61 99
EPTC(PPI) 40 25 46 46
EPTC+£f1uo(PPI) 40+6 44 97 89
Trif+fluo(PPI) 1248 98 97 99
Trif(PPI)+fluo(PPI) 12+6 99 99 99
Trif+prom(PPI) 12+24 74 72 74
Trif+prom(PPI) 12+48 99 96 99
Trif+clam(PPI) 12+32 99 97 99
Trif+isoxaben(PPI) 12+1.1 99 99 99
Trif+isoxaben(PPI) 12+1.5 99 99 99
Trif+isoxaben(PPI) 1242.2 99 99 99
¢ Ethatisoxaben(PPI) 12+1.1 99 99 99
Etha+isoxaben(PPI) 12+1.5 99 99 99
Ethatisoxaben(PPI) 1242.2 99 99 99
Trif(PPI)+acif(P) 1242 99 89 99
Pend(PPI)+AC 222,293(P) 2042 98 96 99
Pend (PPI)+AC 222,293(P) 20+4 96 99 08
Eend (BRISAC 22008 (R ) 04c 98 98 99
Pend (PPI)+AC 2229293 (B) " 20212 96 99 08
Seth+AC 222,293+P0O(P) 3+4 5 98 13
CoWo % ‘ 16 17 16
LESDI57 18 20 18

PO = petroleum oil with 17% emulsifier applied at 1 gqt/A
Summary

None of the herbicide treatments caused any substantial
sunflower injury except the postemergence treatment of
acifluorfen with trifluralin(PPI). Prostrate pigweed and
common lambsquarter control was 967% or greater with all
treatments except JIRING, EPTC plus fluorochloridone,
trifluralin plus prometryne, and sethoxydim Pl NG 220 908
All treatments except pendimethalin, trifluralin,
ethalfluralin, EPTC, and trifluralin plus  prometryne
provided good field pennycress control.
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Postemergence weed control in sunflower, Casselton 1985.

Preplant (PPI) treatments were applied, field cultivator plus
harrow incorporated twice, and 'Seedtech 315' sunflower seeded on
May 10. Postemergence treatments were applied June 7 (P1) with
75'F and 407 relative humidity to 2 to 4 leaf sunflower, 2 to 3
leaf yellow foxtail, and 4 to 6 leaf wild mustard, or on June 14
(P2) with 65 F and 50% relative humidity to 4 to 6 leaf
sunflower, 3 to 4 leaf yellow foxtail, and 8 to 10 inch wild
mustard. The experimental design was a randomized complete block
with four replications. Sunflower injury and weed control were
evaluated July 5, 1985.

Sunflower Weed control

Treatment Rate Injury Wimu Yeft
(oz/A) B) o === (Z)-----
Pend(PPI )+acifluorfen(Pl) 20+2 9 86 98
Pend (PPI)+AC 222,293(P1) 20+2 0 95 95
Pend(PPI)+AC 222,293(P1) 20+4 0 98 98
Pend(PPI)+AC 222,293(P1) 20+6 0 97 95
Pend(PPI)+AC 222,293(P1) 20+12 0 97 96
Pend(PPI)+AC293(P1)+AC293(P2) 20+4+4 0 99 96
Pend(PPI)+AC 222,293(P2) 2042 0 42 95
Pend(PPI)+AC 222,293(P2) 20+4 0 41 98
Pend(PPI)+AC 222,293(P2) 20+6 0 60 98
Pend(PPI)+AC 222,293(P2) 20+12 0 S 97
Fluo(PE)+AC 222,293(P1) 12+6 0 99 20
Sethoxydim+AC 222,293(P1) 3+6 3 99 93
Fluazifop+AC 222,293+P0O(P1) 3+6 5 97 92
DPX-Y6202+AC 222,293+PO(P1) 1.5+6 1 99 91
Haloxyfop+AC 222,293+PO(P1) 246 1 96 88
Sethoxydim+PO(P1) 3 0 1 .99
Sethoxydim+PPG-1013+P0(P1) 3+0.08 6 87 97
Fluazifop+PO(P1) 3 0 4 97
Fluazifop+PO(P1) 4 0 3 99
Fluazifop+PO(P1) 12 0 4 99
DPX-Y6202+PO(P1) )L 5) 0 1 96
Acifluorfen(Pl)+seth+PO(P2) 243 13 83 98
DPX-L5300(P1)+seth+PO(P2) 0.6+3 14 98 98
seth+PO(P1)+acifluorfen(P2) 3+2 14 86 98
G-V, #% 156 10 5)
LSD 57 5 9 6

PO = petroleum oil with 177 emulsifier applied at 1 qt/A.
Summary

None of the herbicide treatments caused any visible sunflower
stand reductions. Acifluorfen and DPX-L5300 caused 9 to 147
sunflower injury. DPX-L5300 and AC 222,293 applied to 2 to 4
leaf sunflower provided 95% or greater wild mustard control.
Wild mustard control was greater with AC-222,293 applied at Pl
compared to P2. All treatments except Fluo + AC 222,293
provided 88% or greater yellow foxtail control.

-
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Preemergence wild mustard control in sunflower, Casselton, 1985,
'Seedtech 315 sunflower were seeded in 30 inch rows on a silty
clay soil with 5% organic matter, 7.8 pH, and good soil moisture.
Preplant (PPI) treatments were applied, field cultivator plus
harrow incorporated twice, sunflower seeded, and preemergernce
treatments applied on May 10. Precipitation for a 2 week period
following treatment was 4.41 inches with 1.80 inches on the day
of application. Crop injury and weed control were evaluated on
June 25, 1985.

Sunflower
Treatment Rate Injury Strd Wimu
: (oz/A) 2 (%) (7 control)
EPTC (PPI) 48 0 0 6
Trifluralin (PPI) ; 16 0 0 0
Ethalfluralin (PPI) 1S 0 0 6
Pendimethalin (PPI) 20 0 0 0
Ethalfluralin+fluo (PPI) 15+8 3 0 79
Trif+fluo (PPI) 16+8 0 0 84
Trif+fluo (PPI) 16+12 %) 0 90
Trif+fluo (PPI) 16+16 0 0 95
Trif/fluo (PPI/PE) 16+6 0 0 51
Trif/prometryn (PPI) 16+32 0 0 10
Trif/prometryn (PPI) 16+48 0 0 18
Trif/prometryn (PPI) 16+64 0 0 88
Trif/prometryn (PPI/PE) 16+32 0 0 35
Trif/prometryn (PPI/PE) 16+48 0 0 56
Trif/prometryn (PPI/PE) 16+64 1 0 71
Trif+isoxaben (PPI) 16+41.1 1 0 91
Trif+isoxaben (PPI) 16+1.5 6 11 96
Trif+isoxaben (PPI) 16+2.2 0 3 92
Ethatisoxaben (PPI) 15+1.1 0 5 93
‘Ethatisoxaben (PPI) 15+1.5 5 6 94
Ethatisoxaben (PPI) 15+2.2 4 25 97
Trif+RE-40885 (PPI) 16420 5 3 99
Trif+chloramben (PPI) 16+32 0 0 36
Fluorochloridone (PE) 16 0 0 83
CGA-24704 (PE) 20 0 0 0
CGA-24704 (PE) 40 0 0 6
CoVe 7% 213 188 24
LSD 57 3 5 18
Summary

No substantial sunflower injury resulted from any of the
treatments. Isoxaben caused up to 257 stand reductions.
Isoxaben, RE-40885, and fluo at 12 and 16 oz/A provided 907 or
greater wild mustard control when applied in combination with
Trif or ethalfluralin. Green foxtail was generally controlled by
the various herbicides applied for grass weed control or was
suppressed by the dense wild mustard infestation.
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Weed control in no-till sunflower, Fargo, 1985. 'Seedtec 315"
sunflowers were seeded into standing wheat stubble on May 7. All
treatments except the postemergence(P) treatment of sethoxydim
plus PO  were applied immediately after sunflower seeding.
Precipitation for a two week period following the preemergence
treatments was 3.34 inches. The postemergence treatment was
applied to 4 to 6 leaf sunflower on June 7 with 75F and 607
relative humidity. The experimental design was a randomized
complete block design with four replications. Crop injury and
weed control were evaluated on June 27.

Sunflower
Treatment Rate injury Yeft KOCZ Wimu
(oz/A) @ - control)---
Glyphosate+X-77 4 0 0 0 0
Glyphosate+Fluo+X-77 4+8 0 8 90 99
Glyp+Pend+F1uo+X—77 4+32+8 i 96 96 98
Glyp+Pend+EL—107+X—77 4+32+3 0 96 79 99
Sethoxydim+2,4—D+PO 2+8 1 3 35 36
Seth+2,4-D+Fluot+PO 2+8+8 6 18 98 99
Seth+2,A—D+Pend+Fluo+P0 248+32+8 5 92 97 99
Glyphosate&Z,A—D&X—77 j8]; 6 3 30 49
Glyp&Z,A-D&X-77 29 4 5 18 34
Seth+2,4-D+Fluo+PO(PE)/

Seth+PO(P) 2+8+8+/4 4 99 98 98
Untreated 0 0 0 0 0
GoVo # 165 17 09 24
LSD 57 NS 9 19 27
LSD 17 NS 12 25 30

X-77 surfactant applied at 0.57 v/v; PO=petroleum oil plus 17%
emulsifier at lqt/A

Summary

None of the herbicide treatments caused any substantial sunflower
injury. Many weeds emerged after the treatments were applied,
resulting in poor weed control with the foliar active chemicals.
Yellow foxtail control was good with the treatments which
included pendimethalin  or sethoxydim  postemergence. All
treatments including fluorochloridone gave good wild mustard and
kochia control. The treatments including both pendimethalin and
flourochloridone or fluorochloridone plus sethoxydim
postemergence provided the best broad spectrum weed control.
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Weed control in no-till sunflower, Minot, 1985, "Cargill 2065F!'
sunflowers were seeded into standing wheat stubble on May 29.
All treatments except the postemergence(P) treatment of
sethoxydim plus PO were applied immediately after sunflower
seeding. Precipitation for a two week period following the
preemergence treatments was 1.81 inches. The postemergence
treatment was applied to 4 to 6 leaf sunflowers on June 30 with
70F and 507 relative humidity. The experimental design was a
randomized complete block design with four replications. Crop
injury and weed control were evaluated on July 16.

Sunflower

Treatment Rate injury KOCZ Wibu Colg Yeft

(oz/A) (Z) -=----- (% contrel)-------
Glyphosate+X-77 4 0 79 84 78 71
Glyphosate+Fluo+X-77 4+8 0 89 95 92 97
Glyp+Pend+Fluo+X-77 4+32+8 0 94 91 92 97
Glyp+Pend+EL-107+X-77 4+32+3 5) 90 88 91 98
Sethoxydim+2 ,4-D+P0Q 2+8 10 69 68 81 91
Seth+2,4-D+F1luo+P0O 2+8+8 0 89 60 90 87
Seth+2,4-D+Pend+Fluo+P0O 2+8+32+8 9 93 84 97 91
Glyphosate&2,4-D&X-77 11 0 90 97 91 94
Glyp&2,4-D&X-77 20 3 93 91 96 91
Seth+2,4-D+F1luo+PO(PE)/

Seth+P0O(P) 2+8+8+4 3 91 93 97 98
Untreated 0 0 0 0 0 0
GoWe #Z 291 7 L7 11 14
LSD 57 NS 8 19 12 17
LSD 1% NS 11 25 17 23

X-77 surfactant applied at 0.5% v/v; PO=petroleum oil with 17%
emulsifier applied at 1qt/A

Summary

None of the herbicide treatments caused any substantial crop
injury. Most weeds had emerged prior to sunflower seeding, thus
weed control was generally good with all treatments. Glyphosate
plus pendimethalin and fluorochloridone, glyphosate plus 2,4-D,
and sethoxydim plus 2,4-D, and fluorochloridone with sethoxydim
postemergence provided 907 or greater control of all weed species
evaluated.
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Fall and spring herbicide treatments for weed control in no-till
sunflower, Fargo, 1985. Fall treatments (F) were applied in
standing wheat stubble on a silty clay soil with pH 7.5 and 6%
organic matter on October 17, 1984, Spring treatments (S) were
applied May 7, 1985 immediately after seeding 'SeedTech J5"
hybrid sunflower in 30 inch rows. Precipitation for a 2 week
period following the fall and spring applications was 2.01 and
3.34 4inches, respectively. The experimental design was a
randomized complete block with four replications and experimental
units were 10 by 24 ft. Crop injury and weed control were
evaluated July 10, 1985.

Sunflower Weed control
Treatment Rate injury Yeft KOCZ Wimu
(o (Aoaa ek et s AR s
Pend(F) 32 0 76 49 13
Pend+Fluo(F) 32+8 0 53 81 43
Pend+Fluo(F) 32+12 0 49 70 38
Fluo(F)/Seth+P0O(S) 8+3 0 99 84 50
Fluo(F)/Seth+PO(S) 1243 0 99 68 68
Prometryn(F) 32 0 10 35 23
Prometryn(F) 48 0 26 Silk 36
Pend+Prometryn(F) 32432 0 b 25 8
Isoxaben(F)/Seth+PO(S) 3+3 0 97 43 66
Para+RE-40855+X-77(S) 8+24 0 32 97 83
Para+Pend+RE-40855+X77(S) 8+32+24 0 76 97 95
Para+Fluot+X-77(S) 8+8 0 0 96 92
Para+FluotX-77(S) 8+12 0 29 92 90
Para+FluotX-77(S) 3+16 0 26 96 92
Para+Fluo+X-77(S) 8+24 0 58 97 96
Para+Pend+Fluo+X-77(S) 8+32+8 0 83 98 97
Para+Pend+Fluo+X-77(S) 3+32+12 0 80 96 79
Para+prometryn+X-77(S) 8432 0 15 70 35
Paratprometryn+X-77(S) 8+64 0 63 98 92
G0 0 38 18 37
LSD 5% NS 20 18 32

X-77 surfactant applied at 0.5% v/v where indicated; PO =
petroleum oil plus 177 AT plus emulsifier applied at 1 qt/A.

Summary

Sunflower had good tolerance to all of the herbicide treatments.
Excellent yellow foxtail control was obtained with treatments
that contained spring applications of Seth. Foxtail control was
poor with fall or spring applications of Pend, prometryn, Fluo,
or RE-40855. Over 907 kochia control was obtained with
treatments containing spring applied Fluo at 8 to 24 oz/A, RE-
40855 at 24 oz/A, or prometryn at 64 oz/A. These treatments also
gave the greatest level of wild mustard control. Treatments that
gave the greatest level of control of all three weed species were
Dara + Pend + RE-40855 and Para + Pend + Fluo. Spring
applications were more effective than fall applications for weed
control in no-till sunflower.
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Wild mustard competition in sunflower, Casselton 1985. 'Seed
Tech 315" sunflower was seeded in an area infested with wild
mustard, May 10, 1985. The various densities of wild mustard
were established on June 10 when the sunflower and wild
mustard were both in the four leaf stage. Excessive moisture
prevented earlier establishment and also retarded plant
growth. The plots were 10 by 25 ft and contained four rows
of sunflower. Harvest was on Oct. 7.

Sunflower
Wild mustard Seed vield Yield reduction

(P1/m row) (1b/A) (%)

1 1889 5

3 1853 7

9 1643 18

27 1523 23
weed free 1996
# OF REPS 2
LSD 107 273
LSD 57 356

Summary

The sunflower and wild mustard growth were both less than
optimum because of the excessive soil moisture. Sunflower
yield generally decreased as wild mustard density increased.
One wild mustard plant per meter of sunflower row tended to
cause a yield loss. The experiment was established with four
replications, but only two were analyzed because of

variability in stand and soil moisture in the other two. (EMS
4df = 16411)
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Preemergence weed control in dry bean and soybean, Casselton, 1985.
Preplant (PPI) treatments were applied, field cultivator plus harrow
incorporated twice, 'Fleetwood' navy bean and 'McCall' soybeans
seeded, and preemergence (PE) treatments applied on May 21. Bentazon
was applied to second trifoliolate beans, 3 to 6 inch wild mustard and
common lambsquarter on June 24. Evaluation was on June 25, 19085.

Soybean  Navy bean Weed Control
Treatment Rate Inj. Strd Inj. Strd Yeft Wimu Colg Rrpw
Comil\) srpco==2ss (A)ponmeemmiuieaanEasy )P = ey
EPTC(PPI) 48 31 4 1 0 83 45 60 83
Trifluralin(PPI) 16 0 0 0 0 79 0 95 95
Ethalfluralin(PPI) 15 0 0 0 0 31 0 92 97
Etha+chloramben(PPI) 15+29 4 0 1 0 93 83 97 97
Pendimethalin(PPI) 20 0 0 0 0 69 11 90 97
Trif+metribuzin(PPI) 16+3 0 0 3 0 SUEEIGI O O RNG 5
Trif+lactofen(PPI) 16+4.8 0 0 1 0 73 60 88 93
Trif+cyanazine(PPI) 16+16 0 0 5 5 75 Gz 83 0 &8
Trif+chloramben(PPI) 16+29 6 0 0 0 93 8 99 95
Alact+metr(PPI) 40+3 9 0 35 36 76 85 93 88
Alac+clam(PPI) 40429 1 0 3 0 90 87 99 97
Alachlor(PPI) 40 0 0 0 0 53 16 60 78
Alachlor(PPI) 40 i 0 3 0 56 10170 0 G
Metolachlor(PPI) 40 1 0 0 0 80 19 50 85
CGA-24704(PPI) 20 1 0 0 0 64 10 45 45
CGA-20704(PPI) 32 it 0 0 0 78 35 80 80
CGA-24704(PPI) 40 2 0 0 0 76 21 65 70
Acetochlor(PPI) 40 14 0 0 0 38 51 88 90
Cinmethylin(PPI) ‘ 24 6 28 6 38 96 89 99 99
Trif+clamtmetr(PPI) 16+29+3 O 0 0 0 78 78 95 95
FMC-57020(PPI) 16 0 0 1 0 69 23 50 25
Cinmethylin(PE) 24 2) 0 0 0 73 5 30 10
Cinm+metr(PE) 2443 2 0 5 0 77 74 85 93
Cinm+fluo(PE) 2448 5 0 3 1 83 97 25 48
FMC-57020+metr(PE) 16+7 1 0 24 14 94 94 95 95
FMC-57020+clam(PE) 16+29 2 0 4 0 99 94 99 99
FMC-57020(PE) 16 0 0 3 0 76 49 45 40
Cinm+lactofen(PE) 24+4 .8 5 0 3 0 69 81 50 60
Cinm(PE)+bent(P) 24412 3 0 0 0 74 95 45 35
CEVo % 158 190 281 301 5 30 20 19
1LSD 5% 7 3 13 13 16 21 29 29
Summary

Cinmethylin applied alone and FMC-57020 applied with metribuzin or
chloramben provided 947 or greater yellow foxtail control. FMC-57020
applied alone and cinmethylin plus bentazon resulted in 947 or greater
wild mustard control. Greater than 907 control of all weeds present
was obtained with dimethazone plus metribuzin or chloramben.
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Postemergence broadleaf weed control in dry bean and
soybean, Casselton 1985, An experiment was conducted to
evaluate various herbicides for postemergence broadleaf weed
control in dry bean and soybean. 'Fleetwood' navy bean and
Mceallly soybean were seeded in 30 inch rows on Mgy 2,
Treatments were applied June 24 (P1) with 65 F and 657
relative humidity to third trifoliolate navy bean, second
trifoliolate soybean, 3 to 4 leaf green foxtail, and 6 inch
wild mustard, or on July 3 (P2) with 80 F and 30%Z relative
humidity to  fourth trifoliolate navy bean, third
trifoliolate soybean, 4 to 6 leaf green foxtail,and 8 inch
to flowering wild mustard. Plots consisted of two rows of
dry bean and two rows of soybean, and treatment was to one
row of each type of bean the length of the 25 ft plots.
Crop injury and weed control were evaluated on July 14.

Weed

Treatment Rate Navy Soyb  Wimu Grft
(oz/A) (%Z injury) (% control)
Bent+PO(Pl)+bent(P2) 8+0.25G+8 1 0 75 0
Bent+PO(P1) 16+0.25G 1 1 99 0
Bent+acifluorfen(P1) 8+4 0 3 94 0
Bent+PO(P1) 12+0.125G 0 0 95 0
Bent+SOME(P1) 12+0.125G 1 0 95 0
Acif+Ag98(P1) 6+0.25G 6 1 98 8
Fomesafen+PO(P1) 4+0.25G 0 0 99 14
DPX-F0625+X-77(P1) 0.12+40.25G 11 0 98 0
PPG-1013(P1) 0.24 5 5 97 20
FMC-57020+PO(P1) 124+0.25G 6 0 54 64
Benazolin+PO(P1) 8+0.25G 14 10 64 0
Naptalam&dinoseb(P1) 16+8 14 1 83 4
Naptalam&2,4-DB(P1) 19.54+0.5 25 4 48 0
Imazaquin+X-77(P1) 1+0.25G 1 1 99 24
Lactofen(P1) 2.4 1 0 87 0
Lactofen+X-77(P1) 2.4+0.25G 9 4 93 8
Lactofen(P1) 3.2 5 1 926 18
GV % 103 162 9 101
LSD 5% 8 4 11 12

SOME = soybean oil methyl ester with 157 emulsifier; PO
petroleum o0il with 17Z emulsifier; Ag98 and X-77
surfactant; & = formulated mixture which was 1:2 for
naptalam&dinoseb, 40:1 for naptalam&2,4-DB; G under rate =
gallon/A.

Summary

DPX-F6025, benazolin, naptalam&dinoseb, and naptalam&2,4-DB
caused 11, 14, 14, and 25% navy bean injury, respectively.
Soybean injury was 107 or less from any of the herbicide
treatments. Bent, Acif, fomesafen, DPX-6025, PPG-1013,
imazaquin, and lactofen generally provided 877 or greater
wild mustard control. Green foxtail control was 217 or
less with all treatments except FMC-57020, which
provided 647 green foxtail control.
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Postemergence grass and broadleaf control in dry bean and soybean,

Casselton, 1985. Two rows each of 'Fleetwood' navy bean and 'McCall'
soybean were seeded May 21, 1985 at Casselton, ND in 10 by 25 e
plots. Treatments were applied to third trifoliolate navy bean,

second trifoliolate soybean, 3 to 4 leaf yellow foxtail, 6 inch wild
mustard, 4 to.-6 inch kochia, and 6 inch common lambsquarters on June
24, with 65 F and 507 relative humidity. The experiment was a
randomized complete block design with four replications. Weed control
and bean injury were evaluated on Jimilsy LA SRS wlicel SE second yellow
foxtail evaluation on September 12, 1985.

Weed control

Treatment . Rate Wimu Colg KOCZ Yeftl Yeft?2
(B -coude e st T () oasnad =g
SC-1084+P0 4 0 0 0 68 85
SC-1084+bent+PO 4412 98 96 89 10 15
Haloxyfop+PO 2 0 0 0 94 97
Haloxyfoptbent+PO 210 99 83 69 84 52
Sethoxydim+PO 3 0 0 0 97 97
Sethoxydim+bent+PO  3+12 99 93 75 54 20
Fluazifop+PO 5 0 0 0 92 96
Fluazifop+PO 250 0 0 0 93 96
Fluazifop+PO 8 0 0 0 94 96
Fluazifop+PO 4 0 0 0 94 97
Fluazefoptbent+PO 3+12 97 91 80 69 60
DPX-Y6202+P0O 2 0 0 0 98 98
DPX-Y6202+bent+PO 2+17 99 91 81 73 13
Clopropoxydim+PO: 1,5 0 0 0 92 97
Cloptbent+PO o2 99 94 81 46 0
Fenoxaprop+PO 2 0 0 0 99 98
Fenoxaproptbent+PO 2l 95 79 71 38 13
BAS-51702H+PO 0.5 0 0 0 46 55
BAS-51702H+PO 1 0 0 0 85 94
BAS-51702H+PO 1555 0 0 0 98 99
BAS-51702H+bent+PO 1.5+12 98 94 85 28 5
©aVo % 4 16 33 15 19
LSD 5% 2 7 13 15 17

PO = petroleum oil with 177 emulsifier applied at 1 qt/A
Summary

None of the herbicide treatments caused any visible navy bean or
soybean injury. Wild mustard control was 957 or greater with all
bentazon treatments. Common lambsquarters and kochia control tended
to be lower when bentazon was applied with haloxyfop or fenoxaprop
than when applied with the other grass control herbicides. wild
mustard control with bentazon exceeded 95% regardless of the herbicide
combination. Yellow foxtail control on September 12 was 85% or
greater when the wvarious grass herbicides were applied without
bentazon. Bentazon antagonized yellow foxtail control with all the
grass control herbicides, however bentazon was less antagonistic with
haloxyfop and fluazifop than with the other herbicides. The bentazon
antagonism of yellow foxtail control with the grass control herbicides
was expressed more at the late evaluation date.
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Weed control in _soybean, Carrington 1985. Preplant
treatments(PPI) were applied and soil incorporated twice
with a field cultivator, and "McCall' soybeans seeded on
June 5. Preemergence treatments were applied on June 10.
Postemergence treatments were applied to second trifoliolate
soybeans (P1) on July 2 and to third trofoliolate soybeans
(B2)"on Juily 8. The split treatments were applied 3 days
(3D) after the initial treatment. Soybean injury and weed
control ratings were on July 17. Weed densities were
approximately 5 plants per square foot except wild mustard
was variable at about 1 plant per square foot.

Soyb Weed control

Treatment Rate 1Inj Strd Prpw Rrpw Colq Grft Wimu

(oz/A)  --(Z)-- ---—-—---=- (7 e e
Alachlor+Clam(PPI) 32432 5 15 86 94 95 95 90
Vernolate(PPT) 32 5 7 61 89 91 81 56
Trif(PPI)+Acif(P2) 16+6 0 10 98 96 97 96 80
Trif (PPI)+Metr(PPI) 16+3 5 7 90 95 96 97 96
Ethafluralin(PPI) 16 4 17 89 91 97 95 0
Trifluralin(PPI) 16 O I3 95 g6 @5 g5 0
Pendimethalin(PPI) 20 6 11 86 92 93 95 24
Alachlor(PE)+Metr(PE)40+6 3 2 97 98 98 98 74
Metolachlor(PE) 40 3 0 50 81 46 79 0
‘Acetochlor(PE) 32 3 0 85 96 88 95 53
FMC-57020(PE) 12 4 0 78 79 95 80 30
Seth+P(P1)/Acif(3D) 3+6 19 0 34 48 15 81 91
Seth+PO(P2)/Bent(3D) 3+8 13 0 26 35 25 76 96
Seth+PO(P2)/Bent(3D) 3+12 11 0 28 45 36 83 96

Seth+PO(P2)/
Napt&Dino(3D) 3+8+16 20 0 26 38 25 81 80
Seth+PO(P1)/Dino(3D) 3+24 13 0 15 10 38 76 91

CloVIS 71 136 25 Ly ILO) S L (0 S
LSD 57 7 11 22 7 6 Clug 1235
No. of reps 4 3 4 4 4 4 4

PO = petroleum o0il with 17% emulsifier applied at 1 qt/A, &
= formulated mixture which was 1:2 for naptalam&dinoseb

Summary

Several treatments caused visible stand reduction and injury
to the soybeans. Trifluralin plus metribuzin provided
greater than 907 control of all species present without
important injury to soybeans. Herbicide treatments varied in
their effectiveness for individual species.
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Weed control in soybean, Langdon 1985. Preplant(PPI)
treatments were -applied and soil incorporated twice with a
field cultivator, 'McCall' soybeans seeded, and preemergence
treatments applied on June 7. Postemergence(P) treatments
were applied to third trifoliolate soybeans on July 10.
Soybean injury and weed control were evaluated July 24.
Wild mustard and green foxtail were variable and less than 1
plant per square foot, while redroot pigweed, wild oats and
common lambsquarter were greater than 10 plants per square
foot.

Soybean Weed control
Treatment Rate injury Wioa Grft Wimu Rrpw Colg
o e (A e S ey (%) 77~ =mpe iy
Trif(PPI)+Metr(PPI) 1643 10 78 99 66 99 96

Ethafluralin(PPI) 16 0 88 99 6 99 97
Trifluralin(PPI) 16 3 85 99 10 98 96
Pendimethalin(PPI) 20 il 79 96 0 98 96
Alachlor(PE) 40 5 75 96 59 94 83
Metolachlor(PE) 40 0 60 195 «alils (RGBS 83
Acetochlor(PE) 32 il 90 98 68 99 91
FMC-57020(PE) 12 16 84 97 54 92 91
Seth+PO(P) 3 0 93 98 0 0 0
Dinoseb(P) 24 16 20 41 85 50 89
GV 302 17 4 59 7 8
LSD 5% NS 18 5 27 6 7
No. of reps 4 4 4 4 4 4

PO = petroleum oil with 177 emulsifier applied at 1 qt/A

Summary

Trifluralin and ethafluralin gave similar control of the
various weed species. Wild mustard control was less than 687
regardless of treatment. Acetochlor gave greater than 907
control of all weeds except wild mustard.
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Additives with broadleaf herbicides for soybeans, Fargo
1985, 'Lakota' soybeans, Fl sunflower, tame yellow mustard
and 'Siberian' foxtail millet were seeded in adjacent 6 to
10 ft wide Strips as biocassay Species on June 7. Treatments
were applied to one trifoliolate soybean, on 3 to 4 leaf
sunflower and millet on July 2, The additives were
petroleum oil 1IN (Po) with 177 At Plus 300F (AT)
emulsifier, once-refined soybean oil with 15% emulsifier
from BASF (BE), and methylated sunflower oil (SM) with 157
AT all applied at 1 qE/h.  X-77 of 0.257 vy was included as
4 separate treatment. The experiment was a split plot with
herbicides as the main effect and contained 3 replications.

after treatment. The average of the two evaluations is only
Presented in the Table, except for kochia control which was
only rated at the second evaluation.

Rate Additives

Herbicide oz/A None X-77 POAT SOBE SMAT AVG

------- (% kochia control)~-------
Bentazon 8 20 80 82 82 89 - 70
Acifluorfen 6 73 83 97 97 92 84
Lactofen 3 27 76 62 47 47 53
Fomesafen 4 15 23] 64 70 86 54
Benazolin 8 82 83 90 95 90 88
FMC-57020 8 67 5 72 68 75 68
Chloramben 43 17 64 64 45 66 51l
Dino&Napt 16+8 39 27 62 47 83 52
PPG-1013 0.3 33 45 53 38 20 38
Napté&2,4-DB 19+.5 10 7 23 23 28 18
DPX-F6025 0.06 0 18 33 572 37/ 28
Imazaquin 2 83 89 93 95 96 91
AC-269499 it 22 95 92 95 98 80

Average 38 58 68 66 70

LSD 57 AdditivexHerb = 25, Herbicide = 11, Additive = 7

------ (% sunflower control) -----

Bentazon 8 49 57 59 55 58 56
Acifluorfen 6 27 44 Al 70 83 58
Lactofen 3 4 24 42 19 33 24
Fomesafen 4 3 22 60 69 82 47
Benazolin 8 0 9 28 1.7 22 14
FMC-57020 8 93 91 94 92 93 93
Chloramben 43 0 2 5 0 2 2
Dino&Napt 16+8 27/ S 57 56 62 54
PPG-1013 0.3 20 30 36 13 26 25
Napt&2,4-DB 19+.5 72 76 85 86 84 81
DPX-F6025 0.06 10 34 57 47 57 41
Imazaquin 2 57 55 81 75 97 72
AC-269499 1 34 78 91 90 97 78
Average 30 44 58 53 61

LSD 57 AdditivexHerb = 8, Herbicides = 4, Additive = 2
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Rate Additives

Herbicide oz/A None X-77 POAT SOBE SMAT AVG

----- -(%Z wild mustard control)-----
Bentazon 8 99 98 99 99 97 98
Acifluorfen 6 48 75 94 93 98 82
Lactofen 3 18 57 79 46 57 51
Fomesafen 4 75 91 99 99 98 92
Benazolin 8 21 12 37 19 26 23
FMC-57020 8 36 38 42 BY 37 37
Chloramben 43 26 37 43 12 25 28
Dino&Napt 16+8 49 60 67 63 31 64
PPG-1013 0.3 85 91 97 81 81 87
Napt&2,4-DB 19+.5 22 24 44 22 37 30
DPX-F6025 0.06 89 99 99 99 08 97
Imazaquin 2 O 93 99 99 99 96
‘AC-269499 1 96 99 99 99 99 98

Average 58 67 77 66 72

LSD 57 AdditivexHerb = 11, Herbicide = 5, Additive = 3

--------- (78 coybeaninyuryssstts =t

Bentazon 8 0 0 2 0 0 0
Acifluorfen 6 1 2 7 3 L 5
Lactofen 3 2 8 152 3 5 6
Fomesafen 4 1 0 3 4 4 2
Benazolin 8 2 2 8 5 6 4
FMC-57020 8 0 1L 6 0 0 1
Chloramben 43 0 1 2 1 0 1
Dino&Napt 16+8 1 2 10 7 13 6
PPG-1013 (0 3} 2 4 4 o 3 3
Napt&2,4-DB 19+.5 2 5 11 8 11 7
DPX-F6025 0.06 2 4 3 6 2 4
Imazaquin 2 0 3 2 2 1 2
AC-269499 1 0 3 9 2 5 4
Average 1 3 6 3 5
LSD 57 AdditivexHerb = 4, Herbicide = 2, Additive =1
S foxta i n e ENcontao DS
Bentazon 8 5 0 L2 0 12 6
Acifluorfen 6 17 7 28 19 76 29
Lactofen 3 0 6 12 3 19 8
Fomesafen 4 20 85 21 26 56 28
Benazolin 8 3 3 2 5 4 4
FMC-57020 8 3 12 8 1 0 5
Chloramben 43 18 41 34 8 23 25
Dino&Napt 16+8 3 2 1 8 9 5
PPG-1013 O3 3 L5 10 6 12 9
Napt&2,4-DB 19+.5 0 2 10 12 7 6
DPX-F6025 0.06 7 8 4 10 5 7
Imazaquin 2 42 42 66 12 84 61
AC-269499 1 59 86 89 96 98 86
Average 14 18 23 2l 31

LSD 57 AdditvexHerb = 8, Herbicide = 5, Additive =1
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Summary

Additves generally enhanced the phytotoxcity of the
herbicides, except for FMC-57020 and chloramben. Petroleum
0il and methylated sunflower oil generally  enhances
phytotoxicity more than once-refined soybean o0il or X-77.
Petroleum o0il enhanced phytotoxicity more than methylated
sunflower oil when with lactofen and PPG-1013 for the
control of kochia, sunflower, and wild mustard. Methylated
sunflower oil enhanced phytoxicity more than petroleum oil
with acifluorfen, fomesafen, dinoseb plus napthalam,
imazaquin, and AC-269499 for wild mustard, sunflower, and
foxtail millet control.
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Kochia control in soybeans with benazolin, Fargo, 1985.
"McCall' soybeans were seeded on June 6. Treatments were
applied on June 13(P1), June 20ICR2NE ity 3 (PRHL Nori iy a9
(P4). Pl treatments were applied to 0.5 to 1l inch kochia
and unifoliate to 1 trifoliolate soybeans with 70F and 407
relative humidity. P2 treatments were applied to 0.5 to 4.5
inch kochia and 1 to 2 trifoliolate soybeans with 55F and
657 relative humidity. P3 treatments were applied to 5 to 8
inch kochia and 4 to 6 trifoliolate soybeans with 78F and
507 relative humidity. P4 treatments were applied to 10 to
14 inch kochia and early bud stage soybeans with 80F and 357
relative humidity. The experimental design was a randomized
complete block with four replications. Soybean injury and
kochia control were evaluated on August 14 and October 9.

Soybean Kochia
Treatment Rate 8/14 10/9 8/14 10/9
(oz/A) W n R (7 contro )
Benazolin+PO(P1) 440, 256G 0 0 25 33
Benazolin+PO(P1) 6+0.25G 0 0 25 35
Benazolin+PO(P1) 8+0.25G 0 0 28 35
Benazolin+PO(P1) 12+0.25G 0 0 27 L4
AcifluorfentX-77(P2) 24+0.57% 0 0 54 64
Acifluorfen+X-77(P2) 4+0.5% 9 0 54 65
Benazolin+PO(P2) 4+0.25G 8 0 48 60
Benazolin+PO(P2) 6+0.25G 5 0 58 64
Benazolin+P0O(P2) 8+0.25G 6 3 64 69
Benazolin+PO(P2) 12+0.25G 13 6 78 76
Bentazon(P2) 8 0 0 28 50
Bentazon(P2) 12 0 0 48 56
Bentazon+PO(P2) 440.25G 0 0 41 49
Bentazon+PO(P2) 8+0.25G 0 0 71 71
Bentazon+P0O(P2) 12+0.25G 0 0 73 71
Benazolintacif+X-77(P2) 6+2+0.25G 4 0 70 71
Benazolin+acif+X-77(P2) 6+4+0.25G 3 0 84 79
Benazolintbentazon(P2) 6+8 1 0 54 60
Benazolintbentazon(P2) 6+12 1 0 61 66
Benazolint+bent+PO(P2) 6+4+0.25G 3 0 70 74
Benazolin+bent+PO(P2) 6+8+0.25G i 0 64 69
Benazolin+bent+PO(P2) 6+12+0.25G 5 0 84 81
Benazolin+PO(P3) 4+0.25G 13 5 46 60
Benazolin+PO(P3) 6+0.25G 16 6 50 61
Benazolin+PO(P3) 8+40.256 15 6 60 70
Benazolin+PO(P3) 12+0. 256G 5 8 7 7S
Benazolin+PO(P4) 4+0.25G 21 5 43 55
Benazolin+PO(P4) 6+0.25G 25 6 40 55
Benazolin+PO(P4) 8+0.25G 26 13 45 58
Benazolin+PO(P4) 12+0.25G 5, 11 54 69
Summary

Soybean injury occurred with all benazolin rates applied P3
or P4. The best kochia control occurred with the P2
treatments. Benazolin plus bentazon and PO or benazolin
plus acifluorfen and X-77 at the highest application rates
gave the best kochia control.



43

Postemergence herbicides for wild mustard control in soybeans, Casselton, 1985,
McCall soybeans were planted 2 inches deep in 30 inch rows in a Fargo silty clay
soil with 5% organic matter and pH 7.0 on May 21. The experimental design was a
randomized complete block with three replications and plots were four 30 inch
rows by 30 ft. Herbicides were applied with a bicycle sprayer using 8.5 gpa, 40
Psi, and 4 mph for foliar applications. Herbicides were applied on June 23.
Crop and weed growth were: soybeans 2 trifoliate leaves, wild mustard 3 to 5
leaves. Evaluations were taken on July 8. ,

Rate Z Wimu %Z Soybean
Treatment (0z/A) control IR

MCPA amine 0.5 58 35
MCPA amine 1.0 75 25
MCPA amine 155 100 40
2,4-D amine 0.5 78 30
2,4-D amine 1.0 87 38
2,4-D amine 1:5 98 35
Glyphosate 0.5 85 35
Glyphosate 1.0 93 63
Betazon+P0Q 12+16 85 3
Bentazon+MCPA amine-+PQ 12+0.25+16 98 18
Bentazon+MCPA amine+PQ 12+0.5+16 98 15
Aciflurofen 12 100 : 3
Aciflurofen+P0O 6+16 97 4 7
Aciflurofen+MCPA amine 6+0. 25 85 15
Aciflurofen+MCPA amine 6+0.5 88 10
Aciflurofen+MCPA amine+P0O 6+0.25+16 98 21
Aciflurofent+MCPA amine+PQ 6+0.5+16 97 6
DNBP 24 62 13
DNBP+naptalam 32+16 78 30

LSD (0.05) 14 24

Summary

Rates of MCPA, 2,4-D, and glyphosate used for acceptable wild mustard control
(85%) generally more injurious to soybeans. Bentazon and aciflurofen were
generally the most selective of the treatments for wild mustard control in
soybeans.
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Preplant incorporated, preemergence and postemergence herbicides in corm.
Casselton, 1985. 'Custom Farm Seed' corn was planted May 16, 1985 2 inches deep
in 30 inch rows. The experimental design was a randomized complete block with
four replications and plots were cour o0 dneh  eows by IO G Recpiknie
incorporated, preemergence and preemergence incorporated treatments were applied
on May l4. Preplant incorporated treatments were incorporated with two passes
of a field cultivator and preemergence incorporated treatments were incorporated
with one pass of a harrow. Postemergence treatments, except sethoxydim and the
late bromoxynil treatment, were applied May 28. Crop and weed growth were: corn
1 to 2 leaves, grass 2 to 4 leaves, and broadleaf weeds 2 to 4 leaves. The late
bromoxynil treatment was applied on June 7. Crop and weed growth were: corn 3
to 4 leaves, grass 4 to 5 leaves, and broadleaf weeds 5 to 6 leaves. Sethoxydim
treatments were applied on Junme 29. Crop and weed growth were: corn 34 to 33
inches, grass 10 to 14 inches.

Rate 7 weed control
Treatment (1b/A) Wimu Yeft
EPTC+Safener+cyanazine (PPI) 3.0+1.5 90 90
EPTC4+Safener+Extender+cyanazine (PPI) SIS 81 86
Cyanazine+alachlor(PPI) 1.5+2.0 89 84
Cyanazine+metolachlor (PPI) 1.5+2.0 74 69
Fluorochloridone (PEI) 05 88 34l
Fluorochloridonetalachlor (PEIL) 0.5+2.0 88 46
Fluorochloridone+cyanazine (PEI) 0.5+2.0 88 78
Cyanazine+acetochlor (PEI) 1.5+0.5 90 65
Cyanazinetalachlor (PEIL) 1.5+2.0 82 77
Cyanazine+metolachlor (PEIL) 1520 84 71
Cyanazine+acetochlor(PEI) Lo 5rr0)6 5 90 65
Cyanazine+propachlor (PEI) IR5iE5110 89 84
Pendimethalin+cyanazine (PE) IRSS1S 74 70
Acetochlor (PE) 1.5 85 85
Fluorochoridone (PE) 0.5 79 39
Pendimethalin (PE)+cyanazine+oil (PO) o5kl o 250 @i 93 64
Pendimethalin (PE) 2.0 98 66
Bromoxynil (PO) 0) 25 95 10
Bromoxynil (PO-late) 0o 25 90 17
Bromoxynil+atrazine (PO) 0.254+0.25 88 44
Alachlor (PE)t+sethoxydim(PO) 1.0+0.15 5% 49
Alachlor (PE)+sethoxydim(PO) 1.0+0.20 76 72
Alachlor (PE)+tridiphane+cyanazine+oil (PO) 2.0+0.5+1.2+1 pt 94 89
'Cyanazine(PE)+tridiphane+cyanazine+oil(PO) 1.5+0.5+1.2+1 pt 85 54
Cyanazine+tridiphane+oil (PO) Lo 27H0)c 5l 8 99 35
Cyanazine+oil (PO) 1.2+1 qt 66 74
Bromoxynil+dicamba (PO) 0.25+0.125 94 0
Pendimethalin+2,4-D(PE,PO) 2.04+0.25 95 70
Alachlor+dicamba (PE,PO) 98 88
CN-11-6180(PO) 1.6 93 74
LSD (0.05) 2! 29

Summary

Soil applied and postemergence applied herbicides generally were similiar for
the control of wild mustard. Yellow foxtail control with the various treatments
tended to be more variable than the control of wild mustard. Postemergence
applications of cyanazinettridiphane and cyanazine+oil provided 1less yellow
foxtail control than alachlor preemergence followed by tridiphane and
‘cyanazine+oil postemergence.
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Weed control in safflower, Williston, 1985. Preplant (PPI)
herbicides were applied and incorporated with a field cultivator
and a multiweeder, and 'S-541' safflower was seeded on May 7.
The preemergence (PE) treatment was applied on May 8.
Postemergence(P) treatments were applied to 2 to 4 leaf
safflower, 2 to 4 leaf green foxtail, 3.5 to 4 leaf wild oats,
and 0.5 to 2 inch tall Russian thistle and wild mustard on June 4
with 45 F and 787 relative humidity. Weed infestation at
evaluation was dense for Russian thistle, moderate for wild
mustard, and 1light for wild oats and green foxtail. Safflower
was harvested October 2. Severe drought stress limited yields.

Safflower Weed control

Treatment Rate Yield Strd inj Wimu Ruth Wioa Grft

(oz/A) (1b/A) (%) (%) ------—-- (% )==mstne
Trifluralin(PPI) 12 61 0 51 55 96
Trifluralin(PPI) 16 93 10 72 82 98
Trif+Triallate(PPI) 16+12 106 2 72 88 96
Pendimethalin(PPI) 16 60 0 58 60 98
Ethalfluralin(PPI) 12 134 11 81 87 98
Ethalfluralin(PPI) 16 236 59 90 93 98
Ethalfluralin(PPI) 24 302 75 93 94 98
Trif+Fluo(PPI) 1246 171 59 62 75 94
EPTC+Fluo(PPI) 32+6 72 89 15 94 98
Trif/Fluo(PPI/PE) 12+6 127 93 35 30 99

Trif+Isoxaben(PPI) 16+1.4 179
Etha+Isoxaben(PPI) 16+1.4 390
Trif/Clsu+S(PPI/POST) 8+0.15 227
Trif/Clsu+S(PPI/POST) 8+0.3 272
Etha/Clsu+S(PPI/POST) 8+0.15 398
Trif/AC293(PPI/POST) 8+4 232
Trif/AC293(PPI/POST) 8+6 262
Clsu+Seth+PO(POST) 0.15+3 287
Chlorsulfuron+S(POST) 0.15 181

94 39 0 94
9684 S0l =00
100 91 10 50
100 92 8 74
100 94 57 89
HOOE S0 T 00N 250
ILOIOREE GIE 1 ()] S/
HOW 82 L 97 T2
100 89 0 0

SO0 O0CODOCODODOOCOVWBMODOOHOODOOOO
ONNHEHNPFPUOHOODOODODODODODODOODO O

Chlorsulfuron+S(POST) 0.3 152 100 94 0 0
Clsu+AC293+S(POST) 0.15+4 238 100 89 97 0
Untreated check 0 48 0 0 0 0
LSD (0.05) 115 3 1 17 13 17 32

S = X-77 surfactant applied at 0.25% v/v; PO = petroleum oil with
177% emulsifier applied at 1 qt/A.

Summary 4

Fluorochloridone applied PPI in combination with trifluralin
resulted in lower control of wild mustard than when surface
applied. Fluorochloridone plus EPTC applied PPI provided better
wild mustard control, but less Russian thistle control than
fluorochloridone plus trifluralin. Isoxaben applied PPI in
combination with trifluralin and ethalfluralin gave slight
safflower stand reduction and less Russian thistle control than
trifluralin or ethalfluralin alone. Chlorsulfuron and AC 222,293
applied postemergence after PPI herbicide treatments generally
gave excellent broad spectrum weed control, no serious crop
injury, and safflower yields five to seven times higher than that
of safflower in the weedy control plot. Ethalfluralin generally
provided better weed control and higher crop yields than
trifluralin.
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Postemergence weed control in safflower, Williston, 1985, An
experiment was conducted to evaluate various herbicides for
postemergence broadleaf and grass weed control in safflower.
Plot area produced durum wheat in 1984. 'S-208' safflower was
planted at 25 1b/A in 10 inch row spacing on April 15. Soil was
a Grail silty clay loam with 2.97 organic matter and pH 6.2. All
treatments except AC 222,293 were applied to 2 to 4 leaf
safflower, 3.5 to 4 leaf wild oats, 3 leaf green foxtail, and 2
to 3 inch Russian thistle on May 16 with 42 F, wind northeast at
3 mph, and 867 relative humidity. AC 222,293 was applied with
crop and weeds in essentially the same growth stages as above on
May 17 with 50 F, wind northwest at 3 mph, and 747 relative
humidity. Weed density was moderate for wild oats and green
foxtail but light for Russian thistle. Weed control and
safflower response evaluations were just prior to harvest August
27. Early drought limited yields.

Safflower Weed control

Treatment Rate Yield Inj Strd Tswt Grft Ruth Wioa
' oL G A G T e G
Chlorsulfuron+X-77 0.15 202 3 0 38 0 90 0
Chlorsulfuron+X-77 0.3 178 12 0 36 15 95 0
Clsutsethoxydim+PO 0.3+3 182 8 0 40 91 94 86
Clsutfluazifop+P0O 0.15+3 178 10 O 3 5 85 e
Clsutsethoxydim+PO  0.15+4 245 9 0 38 80 92 89
DPX-M6316+X-77 06 25 99 4 0 38 0 95 0
DPX-M6316+X-77 0.5 135 2 0 38 0 95 0
DPX-M6316+seth+PO 0.25+3 199 2 0 41 89 95 92
DPX-1L5300+X-77 0625 46 98 76 31 0 96 2
DPX-L5300+X-77 0.5 20 98 82 30 0 96 5
DPX-L5300+seth+PO 0.25+3 59 99 50 30 45 86 49
Clsu+DPX-Y6202+PO 0.1540.5 314 9 0 27/ 6 82 12
Clsu+DPX-Y6202+PO 0.15+1 259 4 0 39 44 93 48
AC 222,293 6 197 6 0 39 0 45 84
Untreated check 0 130 0 0 38 0 0 0
©o\o % 55 17 96 oo 68 13 33
LSD (0.05) 127 6 19 == 27 15 18
# of Reps 4 4 4 1 4 4 4

X-77 = surfactant applied at 0.25 % v/v; PO = petroleum oil with
17% emulsifier applied at 1 qt/A.

Summary

Severe stand reductions and crop injury occurred when DPX-L5300
was applied to safflower. DPX-M6316 was less injurious to
safflower than chlorsulfuron at the highest application rates.
Addition of grass herbicides, sethoxydim and fluazifop tended to
increase safflower injury from chlorsulfuron. The combination of
chlorsulfuron with DPX-Y6202 resulted in the highest crop yields
with little crop injury, even though control of wild oats was
low. AC 222,293 gave good control of wild oats but did not
control Russian thistle adequately.
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Chlorsulfuron in safflower, Williston, 1985. 's-208"'
safflower was seeded directly into durum wheat stubble on
April 15. Treatments were applied to 2 to 4 leaf safflower,
3 to 4 leaf green foxtail, and 3 inch Russian thistle on May
16 with 42F and 867 relative humidity. All treatments were
applied with a bicycle wheel type sprayer delivering 8.5 gpa
at 35 psi. The experimental design was a randomized complete
block with four replications. Weed control and crop injury

were evaluated on August 27 prior to safflower harvest.

Safflower

Treatment Rate Grft Ruth Injury Yield Tswt

(oz/A) (% Control) (7) (bu/A)(1lb/bu)
Clsut+seth+PO 0.25+3+1QT 93 94 10 147 .2 40.5
Clsutseth+PO 0.167+3+1QT 91 91 2 200.4  40.7
Clsutseth+PO 0.125+3+1QT 92 94 0 134.5 40.6
Clsu+seth+PO 0.083+3+1QT 89 66 0 159.0 40. 4
Clsutseth+PO  0.0625+3+1QT 90 48 0 163.1 40.5
Untreated 0 0 0 0 ©7 o 1L 37.4
Clsut+PO 0.25+1QT 25 94 9 107 ® 39.9
Clsu+PO 0.167+1QT 5 95 8 112.0 38.6
Clsu+P0O 0.125+1QT 5 90 4 101.9 39.7
ClsutPO 0.083+1QT 5 91 3 104.6 40.0
Clsu+PO 0.0625+1QT 5 74 3 107.0 39.6
Untreated 0 0 0 0 102.2 392
Clsu+X-77 0.25+0.257 13 94 10 136.2 40.6
Clsu+X-77 0.167+0.257% 8 90 6 119.7 39.4
Clsu+X-77 0.125+0.257% 5 91 0 12565 40.1
Clsut+X-77 0.083+0.25% 0 80 0 121.8 40.3
Clsu+X-77 0.0625+0.25% 5 74 1 107.0 39.4
Untreated 0 0 0 0 125.9 39.6
ErVe 31 16 129 355l =
LSD 5% 13 16 6 62850 =
No. of reps 4 4 4 4

Summary

Safflower injury was 107 or less with all treatments. All

treatments including
control. Russian thistle control was 907
chlorsulfuron rates
yields generally related to weed control.

QR ORI2S

oz/A and

sethoxydim provided good green foxtail

or greater with
above.

Safflower



48

Timing of postemergence chlorsulfuron treatments on safflower,
Williston, 1985. 1g-208' safflower was seeded at 25 1b/A in 10
inch row spacing on April 15, into standing durum wheat stubble
from 1984. Farly treatments were applied to 2 to 4 leaf
safflower and 1 to 2 inch tall Russian thistle and green foxtail
on May 15. The 4 to 8 leaf stage treatments were applied on May
24 when the majority of the safflower plants had 6 leaves, green
foxtail had 3 to 5 leaves, and Russian thistle was 4 inches tall.
The 8 to 12 leaf treatments were applied on June 4 when the
majority of the cafflower plants had 9 to 11 leaves, green
foxtail was in the 2 leaf to tillering stage, and Russian thistle
was 5 inches tall. Weed control and safflower response
evaluations were taken 4 weeks(4wk) after treatment and at
harvest(har) on August 27. Severe drought limited yields. The
weed density was low, but August rains and reduced crop canopy
from the earlier drought allowed the weeds to develop fully.

Safflower Weed control

injury Grft Ruth Wioa

Treatment Rate Vield 4wk Har 4wk Har 4wk 4wk
/by CIA) - () )~

ClsutX-77(2-41f) 0.15 100 24 1 0 5 95 0
Clsu+X-77(2-41f) 0.3 115 6 5 11 e 95 0
Clsu+X-77(4-81f) 0.15 94 1 0 0 6 95 0
Clsu+X-77(4-81f) 0.3 76 L 9 19 19 95 0
ClsutX-77(8-121f) 0.15 77 2 8 0 0 94 0
Clsut+X-77(8-121f) 0.3 51 5 6 8 3 95 0
Clsu+PO(2-41f) 0.15 83 6 5 0 6 95 0
Clsu+PO(2-41f) 0.3 108 6 12 0 0 94 0
Clsu+PO(4-81f) 0.15 99 2 8 0 0 95 0
Clsu+seth+PO(2-41f) 0.15+43 134 8 10 92 84 92 85
Clsutseth+PO(2-41f) 0.343 177 9 10 95 84 92 90
Clsutseth+PO(4-81f) 0.15+3 128 4 6 94 94 94 70
Clsu+seth+PO(4-81f) 0.3+3 101 7 12 95 94 95 68
Clsutseth+PO(8-121f) 0.15+4 107 3 1.2 90 85 92 95
Clsutseth+PO(8-121f) 0.3+4 98 12 25 94 91 95 95
Untreated check 0 84 0 0 0 0 0 0
e (0,05) 45 A g LGl 14 20 020

%X-77 = surfactant at 0.25%7 v/v; PO = petroleum oil with N7
emulsifier applied at 1 qt/A

Summary

Chlorsulfuron applied with X-77, petroleum oil, or sethoxydim +
petroleum oil caused 12% or less injury to safflower, except for
application at 0.3 oz/A with petroleum oil and sethoxydim to 8 to
12 leaf safflower. Injury to safflower tended to be greater when
chlorsulfuron was applied with petroleum oil than X-77.
Treatments containing both chlorsulfuron and sethoxydim gave good
control of wild oats, green foxtail, and Russian thistle.
Safflower yields were low because of the drought, but treatments
generally tended to increase yield even with the low weed
densities.
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Weed control in tame buckwheat, Langdon, 1985. Preplant
(PPI) treatments were applied and field cultivator
incorporated twice, 'Moncan' buckwheat seeded, and
preemergence(PE) treatments applied on June Viss
Postemergence(P) treatments were applied to 5 inch buckwheat
on July 15 with 65F and 65% relative humidity. Dense
buckwheat canopies reduced spray coverage of weeds. The
experimental design was a randomized complete block with
three replications. Crop injury and weed control were
evaluated on July 25.

Buckwheat
Treatment Rate Wimu KOCZ Prpw Strd Inj Yield
(0z/A) --(% control)- (B) (7)) ()

Fluorochloridone(PPI) 4 63 23 10 0 0 839
Fluorochloridone(PPI) 6 76 38 13 6 0 525
Fluorochloridone(PPI) 8 e 21 15 3 4 496
Fluorochloridone(PE) 4 90 66 66 6 3 739
Fluorochloridone(PE) 8 930 69 5 O5 14 655
Fluorochloridone(P) 1 71 59 30 0 26 560
Fluorochloridone(P) 2 73 Gl @ 34 Q0 35 455
Fluorochloridone(P) 4 75 65 14 0 36 490
Alachlor(PE) 48 82 68 96 30 11 404
2,4-D-dma(P) 2 92 45 24 0 54 368
AC 222,293(P) % 60 35 13 0 26 616
AC 222,293(p) 4 B &3 8 OF 85 5
AC 222,293(P) 6 64 46 0 0 39 319
No treatment 0 0 0 0 0 0 735
CoVo % 22 35 62 180 28 32
LSD 57 2%, 23 25 L3 8 253
Summary

All treatments except fluorochloridone applied PPI or at 4
oz/A PE caused 11% or greater buckwheat injury. Alachlor
and fluorochloridone PE at 8§ oz/A caused 30 and 25% stand

reductions respectively. Fluorochloridone PE and 2,4-D
provided the best wild mustard and prostrate pigweed
control. Kochia and wild mustard not controlled with AC

222,293 exhibited chlorotic axillary branches which did not
develop. Buckwheat yield generally related to crop injury
and/or weed control.



Low rate annual picloram and 2,4-D combination treatments for leafy Spurge
control. Lynm, Rodney G. and Calvin G. Messersmith. Previous research at North
Dakota State University has shown that annual treatments of picloram + 2,4-p for 3

to 5 years will glve similar leafy Spurge control to eéxpensive high rate picloram

herbicide combination declines as the picloram or 2,4-D rate increases. Picloram
+ 2,4-D at 0.5 + 1.0 1b/A tends to give only 5 to 10% better control than picloram
at 0.5 1b/A alone. The burpose of this experiment was to evaluate long-term leafy
Spurge control from annual treatments of picloram + 2,4-D at relatively low
application rates.

Valley City, respectively, and the fall treatments were applied on September 5 and
18, 1984 at Valley City and the Sheyenne National Grasslands near McLeod,
respectively. The soil was a loamy fine sand at Dickinson, a silty clay loam at

- Hunter, Sheldon and the Sheyenne National Grasslands and a loam at Valley City.
Dickinson, located in western North Dakota, generally receives much less
Precipitation than the other two sites located in eastern North Dakota. The
Spring and fal] treatments were applied annually in June Oor September 1984 and
1985. The herbicides were applied with a tractor-mounted Sprayer delivering 8.5
gpa at 35 psi., All plots were 10 by 30 ft in a randomized complete block design

reduction ag compared to the contro],

Picloram at 0.125, 0.25, 0.375 and 0.5 1b/A provided 12, 13, 41 and 463
leafy Spurge control, respectively, as a spring applied treatment but oy 2, 7. 4
and 157 control, respectively, as a fall applied treatment 12 months following
initial application (Table). The addition of 2,4-D to picloram tended to increase
leafy Spurge control slightly from Spring but not fall applied treatments. The
slight increase in control was similar regardless of 2,4-p rate. Control was
similar to previous experiments after one application for Spring applied

1.0 1b/A treatment is the most cost effective application rate for an annual leafy
Spurge control program. (Cooperative investigation Dep. of Agron. and ARS, U.s.
Dep. of Agric. Published with the approval of the Agric. Exp. Stn., North Dakota
State Wertzs, Fargo.)



Table.

Leafy spurge control from annual picloram or

applied at four locations in North Dakota.

picloram plus 2,4-D treatments spring or fall
(Lym and Messersmith)

Application time/location/evaluation date

Spring Fall
Hunter Dickinson Valley City Sheyenne Valley City
Treatment Rate June Aug June Sept June Aug Mean® June Aug June Aug  Mean@
CLIDBY § - =B B R e e T e (7)a-2-F=5 - ---——Eea =T

Picloram 0.125 38 3 0 0 5 4 12 59 3 0 0 2
Picloram 0.25 IS 35 3 24 24 21 13 66 12 20 1 7
Picloram 0.375 78 83 10 46 44 34 41 2 5) 47 3 4
Picloram 0.5 81 93 185 61 51 48 46 98 18 85 13 15
Picloram+2,4-D 0.125+0.125 3 28 8 14 13 38 8 52 5 21 0 2
Picloramt+2,4-D 0.125+0.25 0 L3 8 53 8 20 6 38 1 10 0 0
Picloram+2,4-D 0.125+0.5 7 3 10 72 3 64 7/ 315 4 4 0 2
Picloram+2,4-D 0.2540.125 31 73 4 64 21 87 18 55 8 11 0 2
Picloram+2,4-D 0.2540.25 48 76 15 77 19 92 26 58 4 20 0 2
Picloram+2,4-D 0.25+0.5 41 50 11 85 24 92 24 50 1 18 0 1
Picloram+2,4-D 0.37540.125 74 76 6 67 38 73 36 91 8 48 8 8
Picloram+2,4-D 0.37540.25 88 82 5 96 45 80 42 65 4 44 72 B
Picloram+2,4-D 0.375+0.5 33) 46 15 98 47 81 31 80 26 50 3 14
Picloram+2,4-D 0.5+0.125 88 88 9 98 73 69 S4 81 15 54 3 9
Picloram+2,4-D  0.5+0.25 88 73 9 96 65 80 Sl 94 9 55 5 1
Picloram+2,4-D 0.5+0.5 85 70 10 98 75 5 54 97 36 42 8 22
Picloram+2,4-D 0.25+1.0 17 18 18 86 48 94 29 68 3 27 4 3

LSD (0.05) 2431 36 11 26 33 27 18 31 11 30 8 8

8 Average control 12 months following the original 1984 treatment date.
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Leafy spurge control with resulting forage production from several
herbicide treatments. Lym, Rodney G. and Calvin G. Messersmith. An
experiment to evaluate long-term leafy spurge control and forage production
was established at two sites in North Dakota in 1983. The predominate
grasses were bluegrass (Poa. spp.) with occasional crested wheatgrass,
smooth brome, big bluestem or other native grasses. The treatments were
selected based on previous research conducted at North Dakota State
University and included 2,4-D at 2.0 1b/A, picloram + 2,4-D at 0.25 + 1.0
1b/A, picloram at 2.0 1b/A and dicamba at 8.0 1b/A and were applied in
August 1983 or June 1984 as spring or fall treatments. The 2o e 9000
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 707 or less. Thus, picloram at 2.0 1b/A was reapplied
at Valley City in August of 1985 but not at Dickinson and no spring
picloram retreatment was needed at either site. Dicamba at 8.0 1b/A was
reapplied in June 1985 at both locations but only at Dickinson in September
1985. The plots were 15 by 50 ft with four replications in a randomized
complete block design at each site. Forage yields were obtained by
harvesting a 4 by 25 ft section with a rotary mower in July 1984 and 1985.
Sub-samples were taken by hand along each harvested strip and separated
into leafy spurge and forage so the weight of each component in the mowed
sample could be calculated. The samples were oven dried and are reported
with 127 moisture content. Economic return was estimated by converting
forage production to animal unit days (AUD) and then to pounds of beef at
$0.60/1b minus the cost of the herbicide and estimated application cost,
i.e. 2,4-D = $2.00/1b ai, dicamba = $11.75/1b ai, picloram = $40.00/1b ai,
and application = $2.05/A.

All herbicide treatments have resulted in an economic loss at
Dickinson despite excellent leafy spurge control from several treatments.
This site generally receives 8 to 10 inches less rainfall than the Valley
City location. Forage production averaged across all treatments was 909
1b/A at Dickinson and 2806 1b/A at Valley City (Table). Leafy spurge
control from 2,4-D at 2.0 1b/A was not satisfactory from spring or fall
applications at either site. However, it did provide short term control
resulting in an economic gain at Valley City of $21 and $8/A as a spring
and fall applied treatment, respectively. Leafy spurge control with
picloram + 2,4-D at 0.25 + 1.0 1b/A averaged over both locations was 94%
after two applications as a spring applied treatment, but only 2% when fall
applied. Previous research at North Dakota State University has shown that
annual application of this treatment in the spring or fall provides similar
leafy spurge control. Leafy spurge was under drought stress in 1984 when
' the herbicides were applied which may have reduced the observed control.
Forage production averaged for both locations was 2036 and 1713 1b/A for
spring or fall application of picloram + 254 =DRatN 01258+ SES0RL /AT
respectively.

Picloram at 2.0 1b/A provided 87% leafy spurge control as a spring
applied treatment, but only 347 control when fall applied at Valley City.
However, at Dickinson control was 36 and 857 when spring and fall applied,
respectively (Table). Dicamba generally gave good leafy spurge control as
a fall but not as a spring applied treatment. All treatments have reduced
leafy spurge production compared to the control except the fall application
o f 2 AR b ANa Valley City. (Cooperative investigation Dep. of
Agron. and ARS, U.S. Dep. of Agric. Published with the approval of the
Agric. Exp. Stn., North Dakota State Univ., Fargo.)



Table. Leafy spurge control, forage production and estimated net return from several herbicide
treatments at two sites in North Dakota. (Lym and Messersmith).

Control Yieldd
Herbicide Total For- Leafy Utili- Net
Original " Rate Re-treatment Rate cost June Aug age spurge zation return
(1b/A) (1b/A) ($/8) ----(2)---- ---(1b/A)--- (AUD) ($/A)
Valley City
Spring 1983
2,4-D 250 2,4-D 2.0‘D 12.10 0 25) 2180 1718 55 218
Picloram+2,4-D 0.25+1.0 Picloram 0.25+1.0b 28.10 24 92 2920 1273 73 16
Picloram 2.0 000 500 82.05 99 87 3250 1228 81 =33
Dicamba 8.0 Dicamba 8.0 192.10 53 24 2949 1178 74 -148
Fall 1983
2,4-D 2.0 2,4-D 2.0b 18.15 10 0 1712 2285 43 8
Picloram+2,4-D 0.25+1.0 Picloram+2,4-D 0.25+1.0b 42.15 60 4 2608 1651 65 s 3
Picloram 2.0 Picloram A0 164.10 84 36 3722 247 93 -108
{ii-amba 8.0 660 coo 96.05 99 87 311128 612 78 - 49
Control 2785 2429 0
LSD (0.05) 20 18 380 363
Dickinson
Spring 1983
25,021 2.0 2,4-D ?..0b 18.15 3 25 624 127 16 = 2
Picloram+2,4-D 0.25+1.0 Picloram 0.25+1.0b 42.15 23 96 1152 66 29 = 1l
Picloram 2.0 005 S 82.05 89 34 1106 68 28 - 65
Dicamba 8.0 Dicamba 8.0€ 192.10 23 30 149 76 11 - 89
Fall 1983
2,4-D 2.0 2,4-D 2.0b 2630 5 0 917 385 28 =
Picloram+2,4-D 0.25+1.0 Picloram+2,4-D 0.25+1.0b 28.05 30 0 819 421 21 - 30
Picloram 2.0 Picloram 2MOS 82.05 99 85 1116 4 28 o (65
Dicamba 8.0 Dicamba B0 96.05 97 48 916 50 23 -178
Control 0 0 779 778 0
LsD (0.05) 11 14 280 173

N = - o e ema s enAaEe 1 ~
~ Total production of 1984 and 1585 harvest.
b
o Annual retreatment.

Applied when control is less than 707.



Spring or fall applied granular picloram and dicamba for leafy spurge
control. Lym, Rodney G. and Calvin G. Messersmith. Granular and liquid
formulations of picloram and dicamba were compared for leafy spurge control in two
experiments established in 1980 on June 25 and September 3 near Valley City.

Eight experiments to compare picloram 2% and 10ZG formulations were established on
September 14, 1982 and June 10, 1983 near Sheldon, ND, September 9, 1982, June 21,
1983, June 13 and September 11, 1984 near Dickinson, and June 14 and September 18,
1984 in the Sheyenne National Grasslands. Blank pellets were included in the
experiments conducted at Sheldon so the number of pellets applied per plot was
similar to improve uniformity of distribution of the picloram 10%G formulation.
All experiments were in a randomized complete block design with four replications
and 10 by 30 ft plots. The granules were applied uniformly by hand, while the
liquid formulations were applied with a tractor mounted sprayer at 8.5 gpa and 35
psi. Evaluations were based on percent stand reduction compared to the untreated
control. A significant interaction between site and treatments occurred, so
experimental sites will be discussed individually.

Leafy spurge control with picloram and dicamba was better from fall than
spring applied treatments at Valley City, especially when evaluated 24 to 60
months after treatment (Table 1). The control averaged across all treatments
after 24, 48 and 60 months was 54, 22 and 137 for spring applications and 78, 62
and 267 for fall applications, respectively. Fall applied dicamba at 8.0 1b/A and
picloram at 2 1b/A as liquids provided similar control after 5 years, but control
with granular picloram was better than with granular dicamba. Dicamba and
picloram applied in the spring of 1980, generally did not give satisfactory leafy
spurge control by 1982 and 1983, respectively. The exception was picloram at 2.0
1b/A which provided satisfactory control until 1984. Only fall applied picloram
27G at 1.5 and 2.0 1b/A provided satisfactory leafy spurge control after 48 months
at 83 and 86Z, respectively, but no treatment provided satisfactory control 60
months after application.

Picloram 27G and 107G at equal rates generally provided similar leafy
spurge control at both Sheldon and Dickinson I (Table 2). Fall applications of
picloram 27G and 107G at all application rates, except 2.0 1b/A, provided better
leafy spurge control after 9 months than spring applications after 3 months. This
difference could be due to insufficient moisture to completely disperse the
granules following the June application, because the treatments generally were
similar 12 and 24 months after application. Leafy spurge control in 1985 at
Sheldon was similar to control in 1984: However, the treatments at Dickinson did
not provide satisfactory leafy spurge control in 1985, so specific evaluations
-were not taken. The soil at Sheldon is very sandy compared to the mostly clay
soil at Dickinson which may have allowed deeper picloram movement in the soil
profile and thus better long-term leafy spurge root control at Sheldon than
Dickinson.

Leafy spurge control with picloram at 1.0 and 2.0 1b/A was similar for the
276G and 107G when blanks were added, but was much worse with 107G than 27G pellets
without blanks (Table 2). Since 807 fewer pellets per acre are applied with
picloram 107G than with 27G, uniform distribution with hand-held application
equipment was difficult which probably accounted for the decreased control.
Visible grass injury was negligible with either picloram formulation. In general,
leafy spurge control with picloram at 2.0 1b/A declined more rapidly when the
liquid (2S) formulation was used compared to 2%G or 10%G.



Similar experiments were begun in 1984 using a new formulation of picloram
107G with smaller pellets which resulted in more pellets per square foot than the
previous 107G formulation at similar rates. Picloram 10%G gave similar leafy
spurge control to the 2%G formulation at all application rates except 0.5 1b/A
(Table 2). Blanks were not mixed with the new 107G formulationm, but a uniform
distribution still was obtained. Control was much lower at Dickinson II than at
Sheyenne which again probably was due to deeper picloram movement in the sandy
soil at Sheyenne than the clay soil at Dickinson. Unlike previous experiments,
spring application of picloram granules provided better leafy spurge control than
fall applications when evaluated 12 months after treatment. Fall precipitation
was below normal and the soil was very dry until late October in 1984. The dry
soil conditions after application apparently caused poor long term control despite
adequate moisture in 1985.

Granular and liquid formulations of dicamba and picloram generally provided
similar control at comparable rates. Picloram 2%G and 107G provided similar leafy
spurge control when blanks were included with the 107G pellets or the number of
10G pellets per square foot was increased by use of a smaller pellet. Generally
spring and fall treatment provided similar long-term control except when
application was made during very dry conditions. Picloram granules provided
better long-term control in sandy compared to clay soils. (Cooperative
investigation by Dep. of Agron. and ARS, U.S. Dep. of Agric. Published with the
approval of the Agric. Exp. Sta., North Dakota State Univ., Fargo.)



Table 1. Spring and fall applied granular picloram and dicamba for lealy spurge control at Valley City, ND. (Lym
and Messersmith).
Application and evaluation date
Spring treatment (25 June 1980) Fall treatment (3 Sept 1980)
Herbicide Rate 6-8l 9-81 6-82 9-82 6-83 9-83 6-84 9-84 6-85 6-81 9-81 6-82 9-87 6-83 9-83 6-84 9-84 6-85 8-85
(/YRS E S S e e s s e e e g (Z eontrol)---—=——ssieli Tt o o =
Riiclopamt 276 W10 OS5 SRS ) ) 8 SRR TR S 22 451 i57=! g 10
Blieloram 276 “ 15 J8 89 B MRTE £ 2 S S e Shio) e o) DESS ORS00 SO0 HeE Lt e ile BE 7R B SEOME
Bdeloram 2768240 OIS, U8 S0 S SR SRR des 28 100 100 99 100 100 SR ORI G IS . e
Dicamba 57G 4.0 LS55 9 3 4 0 4 0 O SR TS S R o SR E20 8 51 9
Dicamba 57G 6.0 82 5L ¥5 S8 2l6 5 4 3 T 196« 998 389, A Ggne F56y § be 41 40 22 6
Dicamba 57G 8.0 SIE S SRS SRR ORS00 9 6 S 6 IO SO S g R e GIORENIG /S S0 S0/
PiclloramSZSISZ- RSN ggls g5 o gh = igig s o oS e S SO0 00 00T 00T eg 0 95 B8 50,8 g
Dicamba 4S 8.0 94 74 28 12 42 13 7 5 4 99 99 100 97 92 83 69 /2 47 33
LSD (0.05) O ik 2 1 20 e Ll 2 20 R O e S R s o R ) 26 28




Table 2. Leafy spurge control using picloram 27G,

treatment. (Lym and Messersmith).

107G and 2S as spring or fall applied

Evaluation date

Picloram 1983 1984 1985 1983 1984 1985
formulation Rate June Aug June Aug June Aug June Aug June Aug June Sept
e st e S (P lontrol) s s o T T
Applied Fall 1982 Sheldon Dickinson I
27.G+blanks 0.5 B 26 gl 11 16 38 5 18 5
27G+blanks .0 &O 41 29 33 31 18 69 L5 42 13
27G+blanks .5 & 67 48 48 47 24 90 37 71 51
27.G 2.0 99 76 80 66 71 44 96 53 79 64
107G+blanks 0.5 2 11 3 2l 0 0 34 9 19 0
107%G+blanks L0 &3 60 52 56 39 30 84 23 45 36
107G+blanks 1.5 8l 60 43 58 54 38 88 35 55 47
107G+blanks 2 OBl 63 77 56 65 45 89 40 75 64
107G Lo 53 26 11 13 18 13
107G 2.0 &Y 61 45 45 52 57 i~ 2o 8ol &l
Liquid (2S) 2.0 94 67 55 44 30 35 94 42 60 41
LSD (0.05) 16 30 19 23 24 25 18 28 30 33
Applied Spring 1983
27G+blanks 0.5 28 27 10 21 8 38 28 12
27G+blanks Lo (0) 38 58 13 55 14 57 53 43
27G+blanks 15 36 95 36 92 50 62 83 60
27.G 2.0 97 94 69 93 62 76 89 65
107G+blanks 0.5 26 11 6 18 4 25 20 2
107G+blanks 1.0 54 61 16 52 28 32 42 23
10%G+blanks .5 74 70 26 58 55 78 75 56
107G+blanks 2.0 92 92 56 92 56 63 76 70
Liquid (2S) 2.0 i 93 79 39 76 57 96 94 51
LSn (0.05) 22 14 14 23 15 23 19 29
Applied Spring 1984 Sheyenne Dickinson IT
276G 0.5 83 89 53 0 0 0
27.G 1.0 96 99 83 38 48 8
276 1S 96 100 97 43 62 13
276G 2.0 98 100 98 83 88 58
107G 0.5 64 75 19 3 0 4
107G 1.0 95 99 84 31 43 23
107G 1od) 97 99 94 56 45 16
107G 2.0 97 99 94 7.2 56 31
Liquid (2S) 2.0 98 100 99 98 80 28
LSD (0.05) 8 10 16 28 24 2l
Applied Fall 1984
27.G 0.5 94 57 7 16
27.G 1.0 100 91 85 39
27.G o5 100 96 97 56
27.G 2.0 100 97 98 81
107G 0.5 82 42 46 15
107G 1.0 96 81 79 36
107G 125 99 91 91 45
107G 2.0 99 91 95 68
Liquid (2S) 2.0 5 100 99 99 47
LSD (0.05) i 6 16 5 9 17




Leafy spurge control following a six-year management program. vLym;
Rodney G. and Calvin G. Messersmith. An experiment to evaluate long-~term
leafy spurge management was established at four sites (Sheyenne National
Grassland near McLeod, Sheldon and two near Valley, City) in North Dakota in
1980. All sites were established in early June except one site which was
established in September 1980. The herbicides applied in 1980 included 2,4-D
and picloram as liquid (2S) and granule (2%G) formulations, and picloram
applied using the roller and pipe-wick applicators. The conventional
broadcast treatments were applied using a tractor-mounted sprayer delivering
8 gpa water at 35 psi. A granular applicator was used to apply the picloram
27G treatments. Solution concentration in the roller was 0.25 1b/gal; this
is the same solution concentration as picloram at 2 1b/A sprayed at 8.5 gpa.
The solution concentration was increased for the pipe-wick applicator to
picloram at 0.5 1b/gal since the pipe-wick applied about half the total
volume per acre as the roller applicator. The roller and pipe-wick
applicator height was adjusted to treat the top one-half of the tallest leafy
spurge stems. The additive in the roller and pipe-wick treatments was a 5%
(viv) 0il concentrate (83% paraffin based petroleum oil plus 15% emulsifier).
The plots were 15 by 150 ft and treatments were replicated twice at each site
in a randomized complete block design. In June 1981 each plot was divided
intoMs 7. 58by 50 15t subplots for retreatments of 2,4-D, picloram 28,
dicamba or no treatment except the fall Valley City site which was retreated
in August 1981. '

Original 1980 whole plot treatments were reapplied in 1982 with
several of' the treatments changed. A carpet applicator was substituted for
the roller applicator. The granular picloram treatments were replaced by
picloram applied with the pipe-wick or carpet applicator with two passes, the
second pass in the opposite direction to the first. Dicamba at 8.0 1b/A :
spray applied replaced the picloram plus oil concentrate pipe-wick applied
treatment. The carpet applicator was designed by Magnolia Spray Equipment
Corp., Jackson, MS, and consists of a 1 by 8 ft carpet attached to a :
rectangular spray box. The herbicide solution was sprayed onto the backside
of the carpet through nozzles inside the spray box. Excess solution was
returned to the spray tank. The picloram solution on the carpet applicator
was 0.25 1b/gal and 0.4 1b/gal for two and one pass applications,
respectively. The whole plots were retreated in 1982 with the original
treatment except picloram at 2 1b/A was reapplied to the control subplot only
since subplots receiving annual retreatments maintained satisfactory leafy
spurge control. The experimental site at the Sheyenne National Grasslands
was treated in the fall of 1982 to establish an equal number of spring and
fall treatment sites. Subplot retreatments were applied again in 1983, 1984,
and 1985. Evaluations are based on visual percent stand reduction as
compared to the control.

In general, leafy spurge control was higher from spring applied
treatments compared to similar fall applied treatments (Table). Previous
research at North Dakota State University has shown spring or fall applied
treatments to give similar leafy spurge control; however, in this study the
fall treatments were applied to leafy spurge plants that had been mowed in
July of each year through 1984, Thus, the plants were shorter and in the
vegetative growth stage compared to the normal fall growth stage. This
reduced the plant area treated and may have resulted in less herbicide uptake
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and translocation. The plants were not mowed in 1985 so this variable should
not affect control from fall treatments in the future.

Picloram (28) at 1 and 2 1b/A provided the best long-term leafy spurge
control regardless of retreatment (Table). Picloram at 1 and 2 1b/A provided
77 and 91% control as spring applied treatments, but only 51 and 637 control
as fall applied treatments, respectively. Leafy spurge control was similar
regardless of retreatments. Thus, when higher rates of picloram are applied
every few years, there is little advantage in using more than 1 1b/A or in
applying annual retreatment.

Dicamba at 8 1lb/A alone spring applied averaged 427 control, but
control increased to 96 and 927 with retreatments of picloram at 0.25 1b/A or
picloram + 2,4-D at 0.25 + 1 1b/A (Table). Leafy spurge control from fall
applied dicamba at 8 1b/A averaged 167 and increased to an average of 577
following retreatments of picloram at 0.25 1b/A, picloram + 2,4-D at 0.25 + 1
1b/A or dicamba at 2 1b/A. ;

Annual application of 2,4-D, the most economical treatment in the
study provided only 2 and 217 leafy spurge control as a fall and spring
applied treatment, respectively (Table). Leafy spurge control was increased
to 727 when the 2,4-D original treatment was retreated with picloram + 2,4-D
at 0.25 + 1 1b/A annually in the spring, but the same fall applied treatment
provided only 227 control.

The annual retreatments that provided the highest leafy spurge control
were picloram + 2,4-D at 0.25 + 1 1b/A, picloram at 0.25 1b/A and dicamba at
2 1b/A (Table). These retreatments averaged 74 and 527 leafy spurge control
as spring and fall applied treatments, respectively, when averaged -over all
whole plot treatments. Annual retreatments of 2,4-D or dicamba at 1 1b/A
averaged only 53 and 297 leafy spurge control as spring and fall applied
treatments averaged over whole plot treatments, respectively. Leafy spurge
control was increased 9% when 2,4-D was added to picloram as an annual
treatment spring applied, but not when fall applied. Thus, the most
practical retreatment when considering both cost and control were picloram at
0.25 1b/A alone or picloram + 2,4-D at 0.25 + 1 1b/A, but dicamba at 2 1b/A
would be the retreatment of choice where picloram could not be applied such
as in areas with water tables 10 ft or less below the surface.

No treatment using a reduced-volume applicator maintained satisfactory
control alone. The reduced volume applicators would not have an economic
advantage if several annual retreatments were required for satisfactory leafy
spurge control. Several herbicide treatment alternatives provided 807 or
more leafy spurge control 5 years after the initial treatment, but no
treatment program had eradicated leafy spurge. (Cooperative investigation
Dep. of Agron. and ARS, U.S. Dep. of Agric. Published with the approval of
the Agric. Exp. Stn., North Dakota State Univ., Fargo.) - :



Table. Leafy spurge control in North Dakota following a six-year management program.

o3, 0 ) Retreatment subplot 1981, 1983-1985/rate Ib/A
Whole Plot' : N A Picloram

Treatment?d Soln Treatmentd Soln 2,4-D Dicamba Dicamba Picloram +2,4-D  Control
% 9808 .. Rate | icomeb G Rate ~ concb- 1.9 1.0 2.0 0.25 0.25+1.0 0 Mean
(1b/A) (1b/gal) ‘ LB/ I o)l Moo o e oo (% control)---====----oooo_TTooooo
Spring applied : . ; ; 3
2,4-D 2.0 0.24 2,4-D 2.0 . 0.24 21 21 41 ! 58 72 9 36
Picloram 27G 1.0 oy Picloram (carpet- : : e
o i 2 pass) et 0.25 - 40 47 65 59 78 42 S5
Picloram 27G 2.0 Shres Picloram (wick-
2 pass) 50 0.5 86 . 85 91 94 94 82 89
Picloram 2S 1.0 0.13 Picloram 28 1.0 0.13 81 72 92 78 91 46 77
Picloram 2S 2.0 0F25) Picloram 2S¢ 2.0 025 86 96 2 96 92 88 86 91
Picloram . : o
(Roller) o 0.25 Picloram (carpet) ... 0.25 18 26 44 5il 54 22 36
Picloram+oil : . B
conc.(Roller) ... 025 Picloram (carpet) e 0.25 38 40 . 79 RGBS 83 31 55
Picloram (Wick) .:. 0.5  Picloram (wick) N 0.5 55 50 46 78 74, 8 52
Picloram+oil B e . . i T y
~ conc.(Wick) 600 0.5 Dicamba 8.0 E150) 71 872, - 80 5 96 92 42 75
‘Control 000 56060 Control e 51006 12 17 73 61 70 0 39

Mean ‘ g C 052 53 70 73 80 38
LSD (0.05) whole plot = 8; subplot = 6; whole plot x sub-plot = 18 :

Fall applied

2,4-D . 2.0 0.24 2,4-D 2.0 0.24 2 20 31 ~25 22 0 - 17
Picloram 27G 1.0 5590 Picloram (carpet- . - : ' ‘
i at i 2 pass) S 0.25 -~ 19 © 48 68 ‘ 46 56 21 43
Picloram 237G 240 ] Picloram (wick- TR
& 2 pass) s O Sia v 0 4l & B .3p 57 Sl g 26 43
Picloram 2S 130 0.13 Picloram 2S 1.0 L O lEs 33 44 45 46 66 g 73 51
Picloram 2S 2.0 0.25 Picloram 2S¢ 2.0 0.25 44 52 76 63 70 75 63
Picloram : ‘ : :
(Roller) BEe 0.25 Picloram (carpet) S 0.25 30 : 23 69 43 52 Silow L Gl
Picloramtoil : : s %5 .
conc. (Roller)... 0.25  Picloram (carpet) o 0,25 46 40 73 50 72 39 53
Picloram (Wick) ... 0.5 Picloram (wick) 055 S AL 25 55 25 48 15 32
Picloramtoil )
conc. (Wick) ... 0.5 Dicamba 8.0 140, % 17 27 61 . ; 61 50 16 39
"Control oo s Control Sl S do s =0 15 41 51 47 @ - 27
Mean 25 33 58 46 53 il

LSD (0.05) whole plot =-15; subplots = 12; whole plot x subplot = 36

4 Spray applied except the treatments identified as roller, wick or carpet applicator applied.
Herbicide:water (v/v) y
€ Applied to control subplot only.

TT
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Screening trials of various herbicides, herbicide combinations and
surfactants for leafy spurge control. Lym, Rodney G. and Calvin G. Messersmith.
Four experiments to evaluate several herbicides and additives for leafy spurge
control were established near Sheldon, ND, and on the Sheyenne National Grasslands
near McLeod, ND, in 1984 and 1985. The herbicides were applied using a tractor-
mounted sprayer delivering 8.5 gpa at 35 psi. All plots were 10 by 30 ft in a
randomized complete block design with four replications. Evaluations were based
on percent stand reduction as compared to the control. :

Previous research at North Dakota State University has shown that amitrole
alone provides inadequate leafy spurge control, but does translocate in the plant
as evidenced by inhibition of chlorophyll formation in new stem growth from the
root. Picloram was applied with amitrole on June 10, 1983 in an effort to
increase picloram translocation into the leafy spurge root system. Leafy spurge
was flowering and 18 to 24 inches tall. Leafy spurge regrowth in plots treated
with picloram + amitrole lacked chlorophyll 1 year after application, but plant
density was similar to plots treated with picloram alone (Table 1). There was a
tendency for leafy spurge control to be increased when amitrole was added to
picloram compared to picloram alone 24 months following application, but grass
injury from amitrole would prohibit use in pasture and rangeland.

Research using a roller applicator to apply picloram in pasture showed
increased leafy spurge control with a boom-end marking foam additive in one
experiment, but not when other surfactants or oils were added. An experiment was
established on June 14 and 15, 1984 at the Sheyenne National Grasslands and
Sheldon, respectively, to evaluate the foam as an additive to picloram spray
applied. The leafy spurge was 10 to 18 inches tall and beginning seed set at both
sites. Initial control was better at Sheyenne than Sheldon regardless of
treatment, but the foam additive did not increase control compared to picloram
alone at either site (Table 1). No treatment provided satisfactory leafy spurge
control 15 months after application.

Previous research has shown picloram + 2,4-D at 0.25 + 1.0 1b/A provides
better leafy spurge control compared to picloram alone. ~ The third experiment was
established to compare the alkanolamine and mixed amine salts (EH-736) of 2,4-D
for leafy spurge control alone and when tank mixed with picloram. The experiment
was begun on the same dates and locations as the additive experiment. Leafy
spurge control was similar at Sheldon when the 2,4-D formulations were applied
alone or with picloram (Table 1). However, at the Sheyenne National Grasslands
there was a tendency for better leafy spurge control when picleram was combined

_with EH-736 than the alkanolamine formulation. The 2,4-D formulations provided
similar control when applied alone. Research was begun in 1985 to further
evaluate EH-736 as an additive to picloram for leafy spurge control.

AC 252,925 was applied for leafy spurge control at three different growth
stages in 1984. Various rates of the compound were applied on May 29 when leafy
spurge was in the vegetative growth stage, on June 15 during flowering and seed
set, and on September 18 during vigorous fall regrowth following a summer dormancy
period. AC 252,925 provided good initial top growth control especially at 2.0
1b/A but grass damage was severe at all application dates (Tabilleti2)l. FControl Sin
May 1985 averaged across all dates and rates was 917 but grass injury was severe.
Leafy spurge control decreased rapidly 12 to 15 months after application, but
grass damage remained high. (Cooperative investigation Dep. of Agron. and ARS,
U.S. Dep. of Agric. Published with the approval Of theVAgric. EXpLMS Enis Noxth

Dakota State Univ., Fargo.)



Table 1. Leafy spurge control with picloram in combination with amitrole, a foam additive and 2,4-D. (Lym and
Messersmith)., :
, __Location/evaluation date
Sheldon
June 1984 Aug 1984 May 1985 Sheyenne
Grass Grass Grass Aug 1985 Aug 1984 May 1985 Aug 1985
Treatment Rate Control dinjury Control injury Control injury  Control Control Control Control
BRI == = oS SRS see S e e e e (%)= mmmmmmmmem e oo -.
Experiment 1
Amitrole+picloram 1.25+0.5 34 10 i3 5 28 ‘ . 0 ¢ 00 oo
Amitrole+picloram 2.5+0.5 38 25 25 18 21 ! ih oy 5 A
Amitrolet+picloram 5.0+0.5 50 75 23 45 20 ; e 30 oo s
Amitrolet+picloram 1.25+1.0 73 12 34 3 40 3 5% 00 50 a0
Amitrole+picloram  2.5+1.0 79 30 31 20 61 ; o o6 0 00
Amitroletpicloram 5.0+1.0 74 72 35 58 49 00 e 60 50
Picloram 0.5 40 0 18 0 3 “ b i &R ale
Picloram 1.0 64 0 28 0 29 e o 016 e
Amitrole 5.0 25 63 16 57 11 . o W G
LSD (0.05) ! 16 25 22 31 ; o - oE
Experiment 2
Picloram 0.5 : 57 25 4 94 91 20
Picloram 1.0 e ) 87 81 o 21 98 99 13
Picloram+foam? 0.5+0.57 § ; 5l i 26 . 4 95 96 2
Picloram+foam? 1.040.5% a6 & 81 70 ;i 8 98 99 44
LSD (0.05) E ; 21 ” 26 4y 12 5 7 24
Experiment 3
Picloram 025 ; 35 11 ok 76 - 23 4
Picloram 0.5 : 37 9 ; 95 75 43
Picloram + 2,4-D
alkanolamine 0.25+1.0 7 . 20 4 78 14 6
EH-736D 4.0 ik ; 19 4 it 47 i 13
Picloram +
EH-736b 0.25+1.0 709 8 94 72 23
2,4-D
alkanolamine 4.0 5 24 1 42 20 7
LSD (0.05) e 21 9 15 25 15

&

? Boom-end marking foam (Stamfoam, Stam Manufacturing Co., Wateska, IL)

D Mixed amine salts of 2,4-D (2:1 dimethylamine:diethalolamine)
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Table 2. Leafy spurge control with AC 252,925 applied at various times
during the growing season. (Lym and Messersmith).

Evaluation/date
Aug 1984 May 1985 Aug 1985
Grass Grass Grass
Treatment Rate? Control injury Control injury Control injury
(Ib/A)  —-=---——---—--mmo- (Z)--—m--mrmmmmmmmm -
Applied 29 May 84
AC 252,925 0.5 23 7 95 60 18 20
AC 252,925 80 68 58 75 80 8 60
AC 252,925 2.0 92 45 99 90 3} 80
Applied 15 June 84
AG 252,925 0.5 76 22 e 165 50 0 20
A 2525925 1.0 79 23 94 90 0 80
Ac 252,925 2.0 93 38 99 90 66 70
Applied 18 Sept 84
Picloram 2.0 100 o 97 0
NER25285925 0.5 97 100 6 20 .
ACR252025 1.0 99 100 17 50
AC 252,925 260 100 100 85 80
LSD (0.05) 18 23 24 3 35 5

a p11 AC 252,925 treatments included 0.5%7 surfactant wk (v/v)
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Leafy spurge control in a wooded area of the Sheyenne National Grasslands.
Lym, Rodney G. and Calvin G. Messersmith. Leafy spurge is a major problem in
wooded areas, shelterbelts, and around homes, The purpose of this experiment was
to evaluate the controlled droplet applicator (CDA) for application of picloram,
dicamba, and glyphosate to leafy spurge growing under trees.

The experiment was established in a wooded area of the Sheyenne National
Grasslands near McLeod, ND, on September 21, 1982. The leafy spurge was 28 to 34
inches tall with slight frost injury. The trees were Populus spp. (cottonwood and
aspen) and ranged from 6 to 16 inches in diameter with some saplings intermixed.
The weather was clear, 69 F, 427 relative humidity, and the soil was moist. The
plots were 25 by 50 ft and replicated four times in a randomized complete block
design. The treatments were applied with single coverage at walking speed, except
some overlap occurred as the applicator tried to prevent skipped areas while
walking around trees. Approximately 0.8 gal/A of herbicide solution was applied.
Evaluations were based on visual estimates of percent stand reduction as compared
to the control.

Control

Herbicide 1983 1984 1985
Herbicide concentration June August June Aupust June
(1b/gal)  -—--c-————-TTT T (Z)==-==--mmme T

Picloram 0.25 92 60 49 48 5
Picloram 0.5 .97 69 56 35 0
Picloram 0.67 100 77 57 49 31
Picloram+2,4-D 0.2+40.4 92 48 28 42 5
Dicamba 1L 313 92 75 60 30 1
Glyphosate 1995 93 76 72 43 44
LSD (0.05) 9 35 38 16 26

All treatments provided 927 or better leafy spurge control when evaluated
in June 1983 but control declined rapidly thereafter. The addition of 2,4-D to
picloram did not improve leafy spurge control compared to picloram applied alone.
Glyphosate at 1.5 1lb/gal and picloram at 0.67 1b/gal provided the best long term
control, but retreatment would have been necessary for both treatments by 1984.
Leafy spurge control was better from all treatments than would have been expected
. if similar treatments had been applied in an open field. Reinfestation from
seedlings was minimal even in the glyphosate treated plots. Grass injury was
still very evident in plots treated with glyphosate 24 months following
application. No visible tree injury resulted from any treatment. (Cooperative
investigation Dep. of Agron. and ARS, U.S. Dep. of Agric. Published with the
approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo.)



16

Forage utilization by cattle in various densities of leafy spurge.
Lym, Rodney G. and Donald R. Kirby. An experiment to evaluate forage
utilization by cattle in various densities of leafy spurge was begun in
1984 and continued in 1985 near Leonard, ND. The 300 A pasture carried 80
cow-calf pairs from May until mid-October. Caged plots were established on
23 April in four leafy spurge densities, 80% or above (high), 40-807
(moderate), 20-40% (low) and no infestation (zero). Four caged and uncaged
0.25 m% paired plots were established per density with four replications.
Picloram at 1.0 1b/A was applied on 10 June to establish the zero density
areas. Production was harvested on 12 July or 4 October and separated into
cool or warm-season grasses, leafy spurge and forbs. Caged plots estimated
production while the difference between caged and uncaged plots estimated
utilization. Natural disappearance was determined by comparing total
production harvested in July with that remaining in October in eight 0.25
m? caged plots located adjacent to the experimental site.

: Yield Disappearance
Leafy spurge Leafy Leafy Caged Uncaged Uti}i—a b
density spurge spurge Cool Warm Total Cool Warm Total Total zation Mean
(2 cover) (stems/ft<) --—~--------—-----7’(lb/A) ------------------------- ===
July harvest
0 (zero) 0 0 749 186 949 670 73 750 22 5
20-40 (low) 10 172 385 181 565 364 160 529 6 3
40-80 (moderate) 34 341 $30 161 713 520 154 678 5 3
80-100 (high) 55 ‘ 951 697 193 895 604 216 824 7 X
LSD (0.05) 7 239 228 129 283 228 129 283
October harvest
0 (zero) 50 0 1128 327 - 1456 360 65 425 69 57 44
20-40 (low) o0 127 593 265 858 293 76 319 63 51 43
40-80. (moderate) 00 184 745 154 - 93i 418 88 509 39 27 24
80-100 (high) 00 550 918 142 1063 584 65 650 31 19 10
LSD (0.05) 112 290 122 324 290 122 324 24

& pstimate of utilization by cattle based on: Total disappearance - natural disappearance (122).

b Average of 1985 and 1984 studies.

Forage availability was similar in all densities of leafy spurge in
July, but was lower in all densities except the zero density by October.
Leafy spurge decreased warm-season grass production much more than cool and
the decrease was greater with increasing leafy spurge density. Total
disappearance was 227 in July in areas with zero leafy spurge infestation
but was only 6% when averaged over all other densities. Visual observation
indicated that most of the disappearance in the higher densities of leafy
spurge was due to trampling. Thus, most of the grazing from April until
mid-July was in uninfested portions of the pasture.

Total disappearance and utilization increased in all densities of
leafy spurge in October compared to July. Cattle utilized an average of
547 of the total forage produced in the zero and low density leafy spurge
infestations, but only 27 and 197 in the moderate and high density
infestations, respectively. These data were similar to the results in
1984, except utilization was higher in all infestations in 1985 when
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compared to 1984. The high utilization was probably due to over-stocking
(animals/area for a given time). Utilization would probably have been much
less if the pasture had not been overgrazed especially in the moderate and
dense leafy spurge infested areas since the cattle did not graze these
areas until the last half of the growing season.
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Mowing as a pretreatment for leafy spurge control with herbicides.
Lym, Rodney G. and C. G. Messersmith. Previous research has shown that
annual mowing of leafy spurge tends to increase forage production and delay
leafy spurge maturity. Leafy spurge mowed in mid-summer begins vigorous
regrowth and may start to flower and set seed in the fall, whereas unmowed
plants generally have leafless mature stems with 4 to 6 inch branches of
new growth near the tip. Two experiments were established to evaluate
mowing as a pretreatment to £all herbicide application for leafy spurge
control in a pasture near Sheldon, ND. Leafy spurge was mowed on 2 August
1983 and picloram at 1.0 1b/A or 2,4-D at 2.0 1b/A were applied on L
August, 18 August or 6 September 1983 in the first experiment. :The leafy
spurge was dormant prior to mowing, but regrowth ranged from Zatlomaminches
tall on 11 August to flowering and 20 to 26 inches tall on 6 September.
Leafy spurge was mowed on 2 August, 18 August or 6 September 1983 with all
herbicide treatments applied on 22 September 1983 in the second experiment.
Leafy spurge ranged from 24 inches tall, flowering and beginning seed set
in plots mowed on 2 August to only 2 inches tall with few stems in plots
mowed on 6 September. The plots were mowed with a rotary mower and
herbicides were applied with a tractor-mounted sprayer delivering 8.5 gpa
at 35 psi. All plots were 1) oy 20 sEE ohal & randomized complete block
design with four replications. Air temperature was 84, 82, 71 and 46 F
when herbicides were applied on 11 August, 18 August, 6 September and 22
September, respectively. Evaluations are based on visual estimate of
percent stand reduction as compared to the control.

Leafy spurge control with picloram applied 16 and 35 days after mowing
was similar to control of unmowed plants in Experiment 1 (Table). However,
control 9 months after application was only 427 when picloram was applied 9
days after mowing, probably due to the limited leafy spurge regrowth for
foliar absorption of picloram. Leafy spurge control with 2,4-D was 31 and
297 when applied to unmowed plants or 35 days after mowing, respectively.
Control was only 3 and 67 when 2,4-D was applied 9 and 16 days after
mowing, respectively. Mowing did not affect leafy spurge control one year
after treatment.

Leafy spurge control with picloram in the second experiment was
similar regardless of mowing date or no mowing at 9 months following
application. However, 15 months after treatment control was 60 and 557
when picloram at 1.0 1b/A was applied 51 days after mowing or on unmowed
plants, respectively, but only 13 and 257 when application was made 35 and
16 days after mowing, respectively. Leafy spurge control with 2,4-D
jncreased to 33 and 147 when applied 51 days after mowing compared to 10
and 67 with no mowing when evaluated 9 and 12 months after application,
respectively. No other mowing date affected leafy spurge control with
2,4-D. Mowing alone tended to decrease leafy spurge density slightly with
all mowing dates during the first year of the experiment. In general,
leafy spurge control was not improved by a mowing pretreatment regardless
of the mowing or herbicide application date and tended to decline if
herbicides were applied earlier than 35 days after mowing. (Cooperative .
jnvestigation Dep. of Agron. and ARS, U.S. Dep. of Agric. Published with
the approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo.)
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Table. Leafy spurge control with picloram and 2,4-D applied on several
da;es in 1983 following mowing as a pretreatment.

Days Control
after 1984 1985
Treatment Rate mowing June August June
(Ib/a)  teeee—aiC (Z)=-===-----
Experiment 1 (mowed 2 Aug 83) :
Mow + picloram (11 Aug) 1.0 9 42 6 8
Mow + 2,4-D (11 Aug) 2.0 9 ‘ 3 5 2
Mow + picloram (18 Aug) 1.0 16 94 27 28
Mow + 2,4-D (18 Aug) 2.0 16 6 8 1
Mow + picloram (6 Sept) 1.0 35 88 25 20
Mow + 2,4-D (6 Sept) 20 35 29 6 2
Picloram (6 Sept) 1.0 o5 97 30 13
2,4-D (6 Sept) 2.0 5 31 3 0
Mow only coc 7 0 0
LSD (0.05) 234 - 12 11
" Experiment 2 (treated 22 Sept 83)
Mow (2 Aug) + picloram 1.0 50 96 22 60
Mow (2 Aug) + 2,4-D ol - 51 33 14 10
Mow (18 Aug) + picloram ; 1.0 35 G 2a 30 IL3]
Mow (18 Aug) + 2,4-D - 2.0 35 ' 18 82 0
Mow (6 Sept) + picloram 1.0 16 94 1702 25
Mow (6 Sept) + 2,4-D 2.0 16 1 0 0
Mow (2 Aug 83) ¥ 40 43 5 2 3
Mow (18 Aug 83) ' v £ $: 5 5 0
Mow (6 Sept 83) o 3 3 4 3
Picloram : 1.0 . ‘99 21 55
2,4-D 2.0 e 10 6 0

LSD (0.05) 16 8 18
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Dikegulac in combination with 2,4-D and picloram for leafy spurge
control. Lym, Rodney G. and C. G. Messersmith. Previous studies have
shown dikegulac (the sodium salt of dikegulac, tradename Atrinal by Maag
Agrochemicals, Vero Beach, Florida) to be synergistic with 2,4-D and
picloram for leafy spurge control. Dikegulac causes temporary inhibition
of plant growth, reduction or elimination of flowering and promotion of
axillary plant growth. Leafy spurge response to dikegulac decreases as the
plant matures. The purpose of these experiments was to evaluate the
synergism of dikegulac with picloram or 2,4-D in the field both as a tank-
mix and split application. L

The experiments were established at Lisbon, ND in an unused quarry
with a heavy infestation of leafy spurge. The first two experiments were
established on 26 May 1982 when the leafy spurge was in the yellow bract
growth stage and before true flower initiation. The plots were 10 by 30
ft, and treatments were replicated four times in a randomized complete
block design. The treatments were applied in 8.5 gpa at 35 psi. -
Evaluations were based on visual percent stand reduction as compared to the

control.

Dikegulac at 0.5, 1.0 and 2.0 1b/A was applied alone and tank-mixed
with picloram at 1.0 or 2.0 Ib/Avand ¥ 2,/4-Diath 240 1b/A in the first
experiment. Leafy spurge plants treated with dikegulac alone at one month
after application were stunted and had many axillary branches, and most
flowers had been aborted. In general, the number of axillary branches
increased as the dikegulac rate increased. By the end of the. growing
season, plants treated with dikegulac at 2 1b/A still had many axillary
branches but plants treated at the lower rates had resumed normal growth.
Leafy spurge control was increased when picloram at 1.0 1b/A was applied
with dikegulac (Table 1). Leafy spurge control was 19 and 26% at 15 and 29
months following application of picloram at 1.0 1b/A, respectively, but was
73 and 617, respectively, when averaged across the tank mixtures of
dikegulac at 0.5, 1.0, or 2.0 1b/A. Dikegulac tank-mixed with picloram at
2.0 1b/A or 2,4-D did not increase leafy spurge control compared to the
herbicides applied alone.

Dikegulac was applied as a tank mix or split treatment with picloram
and 2,4-D in the second experiment. Dikegulac alone at 0.5 and 1.0 1b/A
was applied on 26 May 1983. Picloram or 2,4-D at 1.0 1b/A were applied on
30 June 1983, as a split treatment alone or as a tank mix treatment with
dikegulac. The leafy spurge was in the true flower growth stage and
beginning seed set. Dikegulac had no observable effect on leafy spurge
when applied on 26 May 1983. However, leafy spurge control with picloram
at 1.0 1b/A increased slightly when dikegulac was used as a pretreatment or
a tank mix compared to picloram applied alone (Table 2). Leafy spurge
control with 2,4-D was not affected by dikegulac.

The third experiment was similar to the second experiment with
dikegulac alone applied on 7 September 1982 and 2,4-D or picloram applied
on 4 October 1982 either alone for the split treatments or tank mixed with
dikegulac. Leafy spurge was under moisture stress on 7 September, and the
plants were red and yellow with slight frost damage by 4 October.

Dikegulac alone did not affect leafy spurge growth or control with picloram
and 2,4-D when applied as a fall treatment to mature plants (Table 3).
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Dikegulac had plant growth regulator activity on leafy spurge only
early in the growing season. Thus, an experiment was begun in- 1984 in a
pasture near Hunter, ND, to evaluate various combination treatments of
picloram and dikegulac, applied early in the growing season for leafy spurge
control. Treatments were applied. either on 10 May when leafy spurge was 4
.. to 6 inches tall and in the vegetative growth stage, or on 22 May when the

plants were 12 to 14 inches tall with yellow bracts but not yet flowering.
The experimental design and application methods were similar to those
previously described.

Leafy spurge control following early spring application of picloram
plus dikegulac was inconsistent (Table 4). Leafy spurge plants treated
with dikegulac alone in 1984 were less stunted and had fewer axillary
branches compared to similar treatments in 1982. Leafy spurge control
tended to increase when dikegulac was applied with picloram at 0.5 1b/A
compared to picloram alone. However, control was similar or tended to
decline when dikegulac was applied with picloram at 0.75 or 1.0 1b/A.

Although there is a tendency for leafy spurge control to be improved
from low rates of picloram plus dikegulac compared to picloram alone, this
increase is not as great as when 2,4-D is added to picloram. Also, 2,4-D
is more economical than dikegulac as a combination treatment with picloram
for leafy spurge control. (Cooperative investigation Dep. of Agron. and
ARS, U.S. Dep. of Agric. ' Published with the approval of the Agric. Exp.
Stn., North Dakota State Univ., Fargo.) AP
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Table 1. Leafy spurge control by 2,4-D or picloram applied alone or with
dikegulac on 26 May 1982 near Lisbon, ND.

Control
1983 . 1984
Treatment Rate 1 June 22 August 5 June 5 October
@b/ M) tam=mrTaEs rTeE T B A TSR

Dikegulac + picloram 0.5+1.0 92 2 Jp 70 64 60
Dikegulac + picloram 0.5+2.0 100 90 - 68 63
Dikegulac + picloram 1.0+41.0 91y | 60 . 76 61
Dikegulac + picloram . 1.0+2.0 100 83 87 85 .
Dikegulac + picloram wha?. 0FEA0 % $196 68 ey | 73
Dikegulac + picloram 2.0+2.0 99 94 90 89
Dikegulac + 2,4-D 0.5+2.0 15 3 3 3
Dikegulac + 2,4-D 1.0+2.0 15 3 0 0
Dikegulac + 2,4-D 2.0+2.0 2 0 0 0
Dikegulac 0.5 1 0 0 0
Dikegulac 1.0 0 0 0 0
Dikegulac 2.0 2 0 0 0
Picloram 1.0 90 .19 27 26
Picloram 2.0 96 98 72 75
2,4-D 2.0 : 12 0 0 0

LSD (0.05) 13 glS 21 ; 23

Table 2. Leafy spurge control by 2,4-D or picloram applied with dikegulac as a
pretreatment or tank mix near Lisbon, ND.

R

1982 Control

Application 1983 1982

Treatment Rate date 1 June 22 August

(e e R Sl e e = o s (BYemmmmomans
Dikegulac 0.5 30 June | 0 0
Dikegulac 1.0 30 June 7 0
.Picloram 1.0 30 June 90 9
2,4-D 1.0 30 June 14 0
Dikegulac+picloram (split) 0.5+1.0 26 May/30 June 94 19
Dikegulac+picloram (split) 1.0+1.0 26 May/30 June 92 16
Dikegulactpicloram (tank mix) 0.5+1.0 30 June 95 18
Dikegulactpicloram (tank mix) 1.0+1.0 30 June 82 9
Dikegulac+2,4-D (split) 0.5+1.0 26 May/30 June 4 0
Dikegulac+2,4-D (split) 1.0+41.0 26 May/30 June 4 0
Dikegulac+2,4-D (tank mix) 0.5+1.0 30 June 1 0
Dikegulac+2,4-D (tank mix) 1.0+1.0 30 June 9 0

LSD (0.05) v 10
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a pretreatment or tank mix near Lisbon, ND.

Leafy spurge control by 2,4-D or picloram applied with dikegulac as

1982 ,
Application Control
Treatment Rate  date 1 June 1983 22 August 1983
) (UBYAAYS = DI DS DT LR Ig3ios I8 303 (Z)-m==-mmmmmo--
Dikegulac+picloram (tank mix) 0.5+1.0 7 Sept 72 1
Dikegulactpicloram (tank mix) 1.0+1.0 7 Sept 52 4
Dikegulac+picloram (split) - 0.5+1.0 7 Sept/4 Oct 47 0
Dikegulactpicloram (split) 1.0+1.0. 7 Sept/4 Oct 64 8
Dikegulac+2,4-D (tank mix) 055250 7 Sept 2 0
Dikegulac+2,4-D (tank mix) 1104250 7 Sept 2 0
2,4-D 2.0 7 Sept 4 0
Picloram 1.0 .7 Sept 57 8
LSD (0.05) 20 3
Table 4. Leafy spurge control by picloram and dikegulac tank mix treatments
applied near Hunter, ND.
Application date/control

10 May 84 22 May 84 )

Treatment Rate Aug 1984 May 1985 Aug 1984 May 1985

(1b/A)  —----eemee - TT (B)====mmmmmmcmmme
Dikegulac 0.25 0 0 1 0
Dikegulac 0.5 1 0 1 0
Dikegulac 1.0 1 2 0 0
Picloram 0.5 16 4 38 14
Picloram 0.75 53 7 31 49
Picloram 1.0 69 68 56 7S
Dikegulac+picloram 0.25+0.5 32 16 38 28
Dikegulactpicloram 0.25+0.75 37 1 70 36
Dikegulact+picloram 0.25+1.0 43 0 81 36
Dikegulac+picloram 0.5+0.5 55 18 37 18
Dikegulact+picloram 0.5+0.75 51 31 55 44
Dikegulact+picloram 0.5+1.0 80 67 60 69
Dikegulactpicloram 1.0+0.5 24 5 24 1
Dikegulac+picloram 1.04+0.75 24 6 30 35
Dikegulact+picloram 1.0+1.0 50 36 48 43
LSD (0.05) 34 28 35 35
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Absinth wormwood control with clopyralid and picloram. Lym, Rodney
G. and C. G. Messersmith. Absinth wormwood (Artemisia absinthium L.) is a
perennial forb that regrows from a root crown each year. The plant causes
economic losses by reducing available forage, tainting the milk of cattle
that graze it, and medically as a pollen source for allergies and asthma.
The plant is most often found on dry soils, in overgrazed pasture and
rangeland, wastelands and roadsides. The purpose of this research was to
evaluate low rates of clopyralid and picloram for absinth wormwood control.

The experiment was established near Enderlin, ND, on 18 June 1984.

- 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. The plants were 4 to 20 inches tall and in
the bud growth stage. Evaluations are based on a visual evaluztion of
percent stand reduction as compared to the control.

Control/evaluation date

1984 1985

Treatment Rate 20 August 29 May 20 August

: Ry A = (B)e=scbabosceos
Clopyralid 0.125 33 69 69
Clopyralid 0.1875 48 92 88
Clopyralid 025 73 99 95
Clopyralid+2,4-D 0.125+0.5 : 75 97 96
Clopyralid+2,4-D 0.1875+0.75 S 99 97
Clopyralid+2,4-D B e OE 2541 50 84 100 92
Picloram SRS 83 92 84
Picloram : 0.1875 66 97 96
Picloram ' 0.25 90 100 95
LSD (0.05) 26 12 17

Absinth wormwood control was higher when evaluated 12 and 15 months
following application than after 3 months regardless of treatment.
Previous research at North Dakota State University has shown that absinth
wormwood is controlled by relatively low rates of dicamba and picloram but
the plant dies very slowly. Picloram and clopyralid at 0.25 1b/A both
provided 857 absinth wormwood control in August 1985 but picloram provided
better control than clopyralid when applied at 0.125 and 0.1875 1b/A.
Clepyraiblel 5 Z4=0 g 0,125 + 0:5 /A er 0.1875 5 0,75 Wp/A tended to
provide better control than clopyralid alone, and was similar to clopyralid
or picloram at 0.25 1b/A alone. (Published with the approval of the Agric.
Exp. Stn., North BDakota State Univ., Fargo.) : '« B
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Russian and spotted knapweed control by several herbicides in North
Dakota. Lym, Rodney G. and Calvin G. Messersmith. Several experiments
were established statewide in 1984 and 1985 to evaluate various herbicides
for control of Russian and spotted knapweed. All experiments were in a
randomized complete block design with four replications and 10 by 30 ft
plots. The herbicides were applied using a tractor-mounted sprayer at 8.5
gpa and 35 psi. Evaluations were based on visual percent stand reduction
as compared to the control.

The Russian knapweed control experiments were established near
Williston, ND, on 30 June 1984 on an old mining site with a well
established infestation. The plants were 18 to 24 inches tall, in the bud
growth stage and growing under drought conditions. Clopyralid at 1 and 2
1b/A, dicamba at 4 1b/A and picloram at 1 1b/A all gave 1007 Russian
knapweed control 12 months following application in the first experiment
(Table). Picloram at 0.25 1b/A gave only 687 Russian knapweed control, but
provided 937 control when combined WakEI S 2 = A h AT Glyphosate did
not provide satisfactory control. The second experiment compared triclopyr
and clopyralid alone and combined with 2,4-D for Russian knapweed control.
Triclopyr at 2 1b/A gave 827 control and control was not increased with the
addition of 2,4-D. Russian knapweed control with relatively low rates of
clopyralid was inconsistent. Clopyralid at 0.125 and 0:.25 1b/A provided 61
and 197 control, respectively. Low rates of picloram and clopyralid
combined with 2,4-D gave good Russian knapweed control in the third
experiment. All treatments resulted in 847 or better Russian knapweed
control except picloram plus 2,4-D at 0.125 + 1 1b/A which provided only
347 control.

Spotted knapweed control experiments were established at Marmarth and
Pekin in western and eastern North Dakota, respectively. The first
experiment at Marmarth was begun on 13 September 1984 when the plants were
in the rosette growth stage, and the second experiment was established on
20 June 1985 with the plants 6 to 37 inches tall and in the bud growth
stage. The experiment at Pekin was established on 11 July 1985 when the
plants were 3 to 4 feet tall and beginning to flower. Clopyralid at 0.5
and 1 1b/A, dicamba at 2 1b/A, picloram at 1 1b/A and picloram plus 2,4-D
at 0.25 + 1 1b/A provided excellent initial spotted knapweed control.
There was a general increase in control for the fall applied treatments at
12 months compared to 9 months following application. Dicamba and
glyphosate at 1 1b/A did not provide satisfactory spotted knapweed control.
Spotted knapweed control with fluroxypyr was inconsistent when evaluated 1
to 3 months after application. In general, relatively low rates of
clopyralid, dicamba and picloram alone or combined with 2,4-D provided
excellent Russian and spotted knapweed control. 2,4-D, glyphosate and
triclopyr either provided unacceptable knapweed control or application
rates for satisfactery control were uneconomical. (Published with the
approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo.)



Table. Russian and spotted knapweed control from various herbicides at saveral locations in North Dakota.

Russian knapweed/Williston Spotted knapweed/site/evaluation date
6 June 1985 Marmarth (13 Sept 84) Marmarth (20 June 85) Pekin (11 July 85)
Treatment Rate Exp. 1 Exp. 2 Exp. 3 5 June 85 19 Sept 85 19 Sept 85 26 Aug 85
TN T Somont e o000 om0 SoonoacoR oD OROERE0aR0TE 0 (Z)==m-im=-—m==im—==mcem=S-ciossescoccc--sSsosicSosoooRss

2,4-D 1.0 ) 500 o 0 A5 560 ! 000
2,4-D 2.0 0 500 s i S o i _—
2,4-D 4.0 0 660 e : s e S » 600
2,4-DB N0 0 e hke bSicne Ao

Picloram 0.25 68 00,0 50 46 80 55 64
Picloram 0.5 Ceae oo cos oos c o ‘e 78 92
Picloram 1.0 100 e = A 99 98 o " 000
Picloramt+2,4-D 0.125+1.0 e Sk 34 e o BE5 ST
Picloram+2,4-D © 0.188+1.0 s Fere 86 500 500 o 5060
Picloram+2,4-D 0.25+1.0 93 dioa 6 p 0 69 100 94 86
Picloram+2,4-D 0.5+1.0 97 O 91 e &60 ke 505
Dicamba 1.0 000 500 560 41 79 GG 600
Dicamba 2.0 43 506 050 86 100 100 99
Dicamba 4.0 100 5006 000 0 5 00 500 500
Triclopyr 1.0 600 S4 060 oh 560 500 000
Triclopyr 2.0 600 82 000 000 500 600 060
Triclopyr+2,4-D 1.0+1.0 000 28 0060 500 000 Jae oo
Triclopyr+2,4-D 2.0+1.0 o 70 AL s s b - viels
Glyphosate 1.0 61 o 500 3 23 50 83
Glyphosate 3.0 74 600 030 000 000 S ' 5o
Clopyralid 0.125 G100 61 000 000 500 500 _ 5.6.0
Clopyralid 0.188 e 38 o ot oy 2 AL
Clopyralid 0625 91 19 SO 43 70 o5 500
Clopyralid 0.5 060 000 500 500 : o 99 .95
Clopyralid 1.0 100 Kt w.. 90 100 . o 660
Clopyralid 2.0 100 00 500 000 500 : 560 000
Clopyralid+2, 4-D 0.125+0.5 e 45 X 500 500 RS o - oot
Clopyralid+2,4-D 0.2+0.8 500 59 000 000 6500 St 500
Clopyralid+2,4-D 0.25+1.0 500 83 84 500 oDty 93 99
Clopyralid+2,4-D 0.5+1.0 o oRg 308 96 ¢ 000 500 SO0 560
Pluroxypyr 1.0 voo oo v ces vos : 99 68

LSD (0.05) 41 43 19 30 R ey 33 9

9¢
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Post-harvest herbicide application for perennial sowthistle control.
Messersmith, Calvin G. and Rodney G. Lym. Post-harvest frequently is the
most opportune time for farmers to treat perennial sowthistle either with
non-selective herbicides or with higher herbicide rates than can be used in a
growing crop. Three experiments were established in barley stubble on
September 19, 1984 near Devils Lake, ND. Most of the perennial sowthistle
had 4- to 10-leaf rosettes, but a few had 6- to 10-inch stems with buds or
flowers. Experiments were established in a randomized complete block design
with four replications, and plots were 10 by 30 feet. Treatments were
applied with a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The one
exception was Experiment Two where treatments were applied on a second date,
October 8, 1984, with a back-pack sprayer at 17 gpa. The perennial :
sowthistle had been severely frosted before October 8 and the remaining
healthy-appearing plants were mostly 4- to 6-leaf rosettes. The experiments
were evaluated visually on June 20 and July 25, 1985 for percent perennial
sowthistle control based on reduction of weed density compared to the control
and for percent of the barley crop injured by herbicide residues.

Complete topgrowth control of perennial sowthistle was obtained with all
treatments in Experiment One (Table). However, all treatments that included
picloram caused unacceptable injury to the barley crop. Clopyralid resulted
in slight visible injury on June 20, but injury was not visible on July 25
which was immediately prior to barley harvest.

Dicamba at 1 1b/A in Experiment Two whether alone or with glyphosate
provided approximately 50% perennial sowthistl]e control with only minor
injury to barley (Table). Dicamba at 2 1b/A provided the best perennial
sowthistle control in this experiment, but the barley injury was
unacceptable. Clopyralid at 0.25 to 0.5 1b/A provided control similar to
dicamba at 1 1b/A and did not cause visible crop injury. Glyphosate and
chlorsulfuron provided inadequate perennial sowthistle control, and
chlorsulfuron caused too much crop injury.

Perennial sowthistle control tended to improve when 2,4-D was added to
clopyralid compared to clopyralid alone in Experiment Three (Table).
Generally triclopyr provided similar perennial sowthistle control whether
applied alone or with 2,4-D. None of these treatments caused visible crop
injury.

Treatments that provided complete perennial sowthistle control were not
acceptable due to severe barley injury. The variability was high among
treatments when complete control was not obtained. However, some
clopyralid, dicamba, and triclopyr treatments provided an intermediate level
of perennial sowthistle control without barley injury, and may be acceptable
in a repeat treatment program.
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Post-harvest perennial sowthistle control (Messersmith and Lym)

1984
date June 20, 1985 July 25, 1985
Treatment Rate applied Control Injury Control Injury
o ol SRR e Comil) st hg TR S %)===-=-=
Experiment One
Picloram ORZ5 Sept 19 100 23 100 16
Picloram 09 Sept 19 100 28 100 29
Picloram 1.0 Sept 19 100 55 100 63
Picloram + 2,4-D Delors 140 Sept 19 100 21 100 18
Picloram + 2,4-D 0.5 @ 1.0 Sept 19 100 39 100 38
Clopyralid 10 Sept 19 5 1 99 0
Clopyralid 20 Sept 19 100 4 100 0
LSD (0.05) 3 13 1 21
Experiment Two
Dicamba + WK surfactant 1.0 + 0.5% Sept 19 43 3 58 2
Dicamba + WK surfactant 2.0 + 1.0% Oct 8 50 g 57 8
Dicamba + WK surfactant 2.0 + 0.5% Sept 19 s 1 88 12
Dicamba + WK surfactant 4.0 + 1.0% e @ 87 57 93 38
Glyphosate OR75 Sept 19 il 0 50 3
Glyphosate Lo et ® 3 0 22 0
Glyphosate 10 Sept 19 19 0 il 1
Glyphosate 30 Oct 8 8 0 7 0
Clopyralid O 25 Sept 19 43 0 44 0
Clopyralid 5 Oct 8 45 0 58 0
Dicamba + glyphosate 0,25 + 0,75  Seme 19 41 0 60 0
Dicamba + glyphosate OF 5L S Oct 8 34 1 54 0
Dicamba + glyphosate 05 0.9 Sept 19 62 0 74 1
Dicamba + glyphosate 10RO Oct 8 45 1 58 1
Chlorsulfuren 0.0313 Sept 19 21 26 46 14
LSt (0.05) 38 7 38 9
Experiment Three
Clopyralid ORZ5 Sept 19 14 0 30 0
Clopyralid ORISTS Sept 19 34 0 57 0
Clopyralid 025 Sept 19 48 0 39 0
Clopyralid + 2,4-D 0125 & U5  Sept 18 65 0 57 0
Clopyralid + 2,4-D 01875 5
U5 Sept 19 55 0 60 0
Clopyralid + 2,4-D D25 R0 Sept 19 58 0 69 0
Triclopyr il 0 Sept 19 39 0 57 0
Triclopyr 2.0 Sept 19 55 0 69 0
Triclopyr + 2,4-D ester 1.0 + 1.0 Sept 19 49 0 63 0
Triclopyr + 2,4-D ester 2.0 + 1.0 Sept 19 54 0 64 1
LSD (0.05) 34 -- 41 NS
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Perennial sowthistle control in wheat with experimental herbicides.
Messersmith, Calvin G. and Rodney G. Lym. Herbicides that provide both
annual and perennial weed control with one application are more cost
effective than treatments that require separate applications. Several
experimental herbicides were applied in two experiments at the Langdon
Experiment Station on June 5, 1985 to Coteau wheat in the 3- to 5-leaf stage
with some plants tillering. The wheat density at this field border site was
not uniform enough to harvest for yield. The perennial sowthistle plants
varied from just emerging to rosettes with 6 to 8 leaves. Experiments were
established in a randomized complete block design with four replications, and
plots were 8 by 20 feet. Treatments were applied with a tractor-mounted
sprayer delivering 8.5 gpa at 35 psi. The experiments were evaluated
visually on June 20 and July 25, 1985 for percent perennial sowthistle
control based on reduction of weed density compared to the control and for
percent injury to wheat.

DPX-L5300 and DPX-T6376 controlled wild mustard and provided an
intermediate level of perennial sowthistle control when evaluated on June 20,
1985 (Table). Perennial sowthistle control had increased for each herbicide
by the July 25, 1985 evaluation. DPX-T6376 treated wheat plants had slight
visible injury when evaluated on June 20, 1985, but injury was not visible by
July 25, 1985.

Clopyralid provided approximately 50% perennial sowthistle control on
June 20, but control increased to approximately 75% by July 25 (Table).
Fluroxypyr provided less perennial sowthistle control than clopyralid.
Perennial sowthistle control was not improved by adding 2,4-D amine to either
clopyralid or fluroxypyr. Picloram and dicamba caused some wheat injury and
tended to be Tless effective than clopyralid for perennial sowthistle contro].
The wheat was in the correct stage for picloram application, but picloram was
applied above the Tabeled use rates of 0.25 to 0.375 0z/A. Some wheat plants
were past the optimum stage for dicamba application, plus the 4 oz/A rate was
above the highest labeled rate in wheat of 2 0z/A. The 2,4-D amine treatment
provided an intermediate level of perennial sowthistle contro].

DPX-L5300, DPX-T6376, and clopyralid provided acceptable perennial
sowthistle control through wheat harvest time without visible wheat injury
that would adversely affect yield. The variability among treatments was
high, so follow-up evaluations in 1986 plus additional experiments will be
required to obtain a better understanding of the effect of these herbicides
on established perennial sowthistle plants.
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Experimental herbicides on perennial sowthistle (Messersmith and Lym)

June 20, 1985

control July 25, 15985

Treatment Rate Pest Wimu  Injury Pest Injury

L e ()

Experiment 1
DPX-L5300 0,125 Sl 100 0 55 0
DPX-L5300 0.29 Sill 100 0 76 0
DPX-L5300 9.5 48 98 0 63 0
DPX-T6376 0.06 29 100 4 75 0
DPX-76376 OM125 45 100 i 79 0
LSD (0.05) 28 2 5 25 NS
Experiment 2

Clopyralid 4 42 0 83 0
Clopyralid 8 58 1 74 0
Clopyralid + 2,4-D3 CREHNG 55 0 e 1
Fluroxypyr 4 17 0 24 0
Fluroxypyr 8 22 0 15 0
Fluroxypry + 2,4-D8 4 + 16 60 0 &l 3
Picloram 1 4 Il 21 8
Picloram 2 8 S 57 v
Dicamba 2 7 8 . 2
Dicamba 4 21 I 66 6
2,4-D amine?@ 8 18 0 40 1
2,4-D amined 16 5 0 5% 2
[ESDIN (01 05) 27 4 45 5

a alkanolamine



Antagonism of diclofop by MCPA & 2,4-D, Fargo 1985.
'Marshall' wheat, Moore" oats, and Siberian millet were
seeded in adjacent strips 6 ft wide as bicassay species on
May 24. Treatments were applied to four leaf species on June
25. Evaluation of species response was 2 and 5 weeks after
treatment. The data for the two evaluations were combined,
Each formulation, dimethyl amine (dma) and butoxyethonal
ester (bee), of MCPA and 2,4-D were seperate experiments in
the same area. The experiments were randomized complete
blocks with four replications. Only the data for oats and
millet are presented as the wheat was not injured by
diclofop. :

Diclofop Rate of phenoxy herbicide
Phenoxy Rate Species 0 2 4 6 avg
(7 R e (%7 control)------- '
2,4~-Ddma 8 Millet 56 32 19 21 32
2,4-Ddma 12 Millet 75 34 36 29 43
2,4-Ddma 16 Millet 75 52 41 41 52
2 ,4~-Ddma 20 Millet 84 68 62 48 65
2,4-Ddma - 24 Millet 81 75 50 65 68
average 4. 52 42 Al
2,4-Ddma 8 Oats 45 24 22 11 26
2 ,4-Ddma 12 Oats 51 32 2 24 34
2, 4-Ddma 16 Oats 62 43 39 27 43
2,4-Ddma 20 Oats 56 58 55 43 58
2 ,4-Ddma 24 Oats 68 64 44 44 55
average SO LA )

LSD 5% Diclx2,4-D rate:Mill=13,0ats=13;2,4-D rate:Mill=6,
Oats=6;Dicl rate:Mill=6,0ats=6.

2,4-Dbee 8 Millet 6683 SN0 37
2,4-Dbee 12 Millet 66 51 41 24 45
2,4-Dbee 16 Millet 86 67 54 43 63
2,4-Dbee 20 Millet ) 1 N Y/, 73 71
2,4-Dbee 24 Millet 91 73 @ 72 74
average 80 57 49 46
2,4-Dbee 8 Oats 48 34 L7 . 23 31
2,4-Dbee 12 Oats SUMESER NSRS 27 38
2,4-Dbee 16 Oats ; ©L 58 43 99 48
2,4-Dbee 20 Oats GRS GG 8 56
2,4-Dbee 24 Oats VIR ST RANEPE, . 56 62
average 64 46 41 37

LSD 5% Diclx2,4-D rate:Mill=11,0ats=10;2,4-D rate:Mill=5,
Oats=5;Dicl rate:Mill=6,0ats=5.




Diclofop Rate of phenoxy herbicide
Phenoxy Rate Species 0 2 4 6 avg
oz R <uad e kallcés S (% control)-------
MCPAdma 8 Millet 57 37 20 30 36
MCPAdma 12 Millet 71 52 26 46 49
MCPAdma 16 Millet 32 69 57 54 66
MCPAdma 20 Millet 83 67 61 47 64
MCPAdma 24 Millet 93 78 70 70 78
average 77 61 47 49
MCPAdma 8 Oats 42 5 19 22 27
MCPAdma 12 Qats 64 38 20 29 38
MCPAdma 16 Oats 72 56 44 35 52
MCPAdma 20 Oats 64 62 51 37 54
MCPAdma 24 Oats 81 64 57 46 62
average 65 49 38 34

LSD 5% DiclxMCPA rate:Mill=11,0ats=11;MCPA rate:Mill=3,
Oats=5;Dicl rate:Mill=5,0ats=5.

MCPAbee 8 Millet 70 54 45 42 53
MCPAbee 12 Millet 75 61 58 46 60
MCPAbee 16 Millet 82, 0 55 66 68
MCPAbee 20 Millet 89 76 68 57 73
MCPAbee 24 Millet 9% &5 67 67 78
average 82 69 59 56
MCPAbee 8 Oats Sl BRI 06 35
MCPAbee 12 Oats 60 49 37 29 44
MCPAbee 16 Oats 62 58 46 49 54
MCPAbee 20 Oats 71 62 56 43 58
MCPAbee 24 Oats 71 67 52 55 61
average 63 54 44 40

LSD 5% DiclxMCPA rate:Mill=9,0ats=9;MCPA rate;Mill=4,
Oats=4;Dicl rate:Mill=4,0ats=4.

Summary

Species control with diclofop was generally antagonized more
by the amine formulation than the ester for both 2,4-D and
MCPA. Increasing the rate of diclofop compensated for the
antagonism from the phenoxy herbicide. However, species
control was reduced by the phenoxy herbicide at 2 oz/A even
with diclofop at 24 oz/A. 2,4-D was generally more
antagonistic than MCPA to species control with diclofop.



Diclofop antagonism and oil volume, Fargo 1985. 'Moore'
oats, 'Marshall' wheat and Siberian foxtail millet were
seeded in six foot wide adjacent strips on June 7.
Treatments were applied to four leaf species on July 1. The
oil additive was petroleum oil with 177 AT Plus 300F. The
MCPA and 2,4-D were applied at 4 oz/A and were the dimethyl
amine (dma) and the butoxyethonal ester (bee). Evaluation
was about 2 and 4 weeks after treatment and the two
evaluations were combined. None of the treatments injured
wheat so the data was not included. The experiment was a
randomized complete block with a factorial arrangement of
treatments and had three replications.

0il volume, Pt/A

Dicl Phenoxy Species 0 0.5 1 2 ave
(ST RIS P e i e (%Z control)----------

8 None Oats 46 77 77 80

12 None Oats 2 87 68 88
average 59 82 U2 84 74

8 None Millet 62 81 82 82

12 None Millet 82 92 75 87
average 72 87 79 85 81
species average 65 84 75 84 77

8 MCPAdma  Oats 28 46 42 37

12 MCPAdma Oats 56 55 53 44
average 40 50 47 41 45

8 MCPAdma Millet 34 59 57 57

12 MCPAdma Millet 53 78 58 61
average 44 69 58 59 57
species average 42 59 53 50 51

8 MCPAbee Oats 31 35 39 34

12 MCPAbee  Oats 56 50 52 47
average 43 42 46 41 43

8 MCPAbee Millet 38 57 54 44

12 MCPAbee Millet 60 67 77 64
average 49 62 66 54 58

species average 46 52 55 438 50




f

0il volume, Pt/A

Dicl Phenoxy  Species 0 0.5 1 2 avg
(VI o s, 1 e 1] (Z eontmol )eom=og=sas

8 2 ,4-Ddma Oats 30 29 28 Gl

12 2,4-Ddma  Oats 88 30 32 40
average 31 30 30 85 32

8 2,4-Ddma Millet 15 31 31 27

12 2,4-Ddma Millet 26 37 30 42
average 20 34 30 35 30
species average 26 Bk 30 5 31

8 2,4-Dbee  Oats 45 42 47 515

12 2,4-Dbee Oats 45 50 56 54
average 45 46 51 55 49

8 2,4-Dbee  Millet 35 41 47 47

12 2,4-Dbee  Millet 44 48 54 57
average 40 45 51 52 47
species average 43 45 51 58 48

0oil volume average 44 54 54 54

LSD 5% 0ilxPhenxDicl:0ats=8.5,Millet=9.5

LSD 5% 0ilxPhen:0ats=8.4,Millet=6.5

LSD 57 OilxPhen over species=5.3 (EMS 12df Oats=89,Mill=54)
LSD 5% O0il vol over species=1.9 (EMS 3df Oats=19,Mi11=27)

Summary

The oil additive at 0.5 to 2 pints/A with diclofop similarly
enhanced phytotoxicity to oats and millet. The increased
phytotoxicity to oats from the oil additive with diclofop
did not always occur when the spray contained MCPA or 2,4-D
amine or ester. The enhancement of phytotoxicity to millet
by the oil additive with diclofop and MCPA or 2,4-D was less
than when diclofop was applied alone with the oils. Both
MCPA and 2,4-D amine and ester antagonized the control of
oats and millet with diclofop. The amine of 2,4-D was more
antagonistic than the ester to diclofop phytotoxicity. The
MCPA amine and ester were similarly antagonistic to
diclofop.
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Fluazifop with oil percent and spray volume, Fargo 1985.
‘Moore' oats, 'Marshall' wheat and Siberian foxtail millet
were seeded in adjacent 6 ft wide strips as bioassay species
on June 10. Treatments were applied to five leaf species on
July 8. Tluazifop at 1.25 oz/A was applied in water at
various volumes with various percentages petroleum oil with.
177 AT Plus 300F (PO) as an additive. The experiment was a
randomized complete block with three replications. Species
control was evaluated about 2 and 4 weeks after treatment
and only the average of the two evaluations is presented.
Application method, nozzle
8001 8001 8001 8002 8004

PO Species 1X 2X 4% 1X 1X  avg
OB FLL LT A IR T R st e ( % control )-----—-------
0 Wheat 90 78 83 87 62 79
0 Oats 68 38 53 54 82 49
0 Millet 32 19 20 18 10 20
average 63 45 52 53 35 49
0.5 Wheat 96 87 86 93 85 87
0.5 Oats 88 64 80 80 75 78
0.5 Millet 49 40 5il 46 42 45
average 78 64 72 73 67 70
1 Wheat 95 88 95 93 90 92
1l Oats 83 75 87 79 70 79
1 Millet 45 32 45 48 4t 43
average 74 65 76 73 68 71
2 Wheat 94 92 96 97 74 91
2 Oats 86 73 93 83 53 78
2 Millet 43 35 49 43 33 41
average 74 67 79 74 53 70
4 Wheat 98 70 96 94 93 90
4 Oats 84 55 94 81 81 79
4 Millet 36 25 30 42 27 32
average 73 50 73 2 67 67
Wheat average 95 83 91 93 81
Oats average 82 61 81 75 62
Millet average 41 30 39 39 31
Species average 73 58 70 69 58

LSD 57 0il7ZxVol=NS
LSD 57 OilZ:Wheat=NS,Oats=5,Millet=5.
LSD 57 Vol:Wheat=NS,Oats=5,Millet=NS.

Summary

The percentage petroleum oil additive in the spray mixture
with fluazifop did not influence control of the species.
Species control was similar when fluazifop was applied with
8001 nozzle in one or four passes and the 8002 nozzle.
Fluazifop applied with the 8004 or twice with the 8001
nozzle gave lower control of the species than with other
methods. The low control with two passes from an 8001 nozzle
would not be expected. Possibly the second pass was not
applied.
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Sethoxydim with oil percent and spray volume, Fargo 1985.
'‘Moore' oats, 'Marshall' wheat, and Siberian millet were
seeded in adjacent 6 ft wide strips as bioassay species on
May 24. Treatments were applied to five leaf species on June
27. Sethoxydim at 1.5 oz/A was applied in water at various
volumes with various percentages petroleum oil with 177 AT
Plus 300F (PO) as an additive. The oils were mixed with the
herbicides prior to the addition of the water to the spray
container. The experiment was a randomized complete block
with four relpications. Species control was evaluated about
2 and 4 weeks after treatment and the values were combined
in the table.

Application method,nozzle

PO Species 8001 8001 8001 8002 8004
1X 2X 4X 1X 1X Avg
(57, 255 e e o RS i o ot (7 centrol)sssi- =&
0 wheat 56 52 61 39 20 46
0 oats 62 59 77 41 23 52
0 millet 87 87 91 71 27 72
average 68 66 76 50 23 57
0.5 wheat 61 59 63 55 49 57
055 oats 87 82 86 67 43 73
0.5 millet 97 97 96 95 78 92
average 82 79 82 J2 57 74
1 wheat 67 65 66 59 46 61
1 oats 92 88 89 72 49 78
1 millet 96 97 95 92 86 93
average 85 83 83 74 60 77
2 wheat 69 64 66 62 49 62
2 oats 91 89 91 79 52 80
2 millet 98 96 97 96 86 95
average 86 83 84 79 62 79
4 wheat 75 73 78 61 50 67
4 oats 91 91 95 69 58 81
4 millet 95 96 97 92 92 94
average 86 87 90 74 67 81

wheat average 66 63 67 55 43

oats average 84 82 88 66 45

millet average 94 95 95 89 74

species average 81 80 83 70 54

LSD 5% vol x Zoil; wheat=NS, oats=NS, millet=6
LSD 5% 70il; wheat=4, ocats=3, millet=3
LSD 5% vol; wheat=4, oats=3, millet=3

Summary

Species control tended to increase as the percentage oil in
the sethoxydim spray mixture increased. Sethoxydim gave
similar control of the species regardless of the number of
passes of an 8001 nozzle used to apply the treatment.
Species control with sethoxydim decreased as the size of the
orifice in the nozzle used for application increased.



Various o0il additives with grass control herbicides, Fargo
1985. The same experiment was conducted twice. '"Moore"
oats, 'Marshall' wheat and Siberian foxtail millet were
seeded as bioassay species on May 5 for the first experiment
and on June 10 for the second experiment. Treatments were
applied to 4 to 5-leaf species on June 25 for the first
experiment and to 7-leaf (jointing) species on July 15 for
the second experiment. All oil additives contained 15% v/v
At Plus 300F emulsifier and were applied at 1 quart/A. X-77
was applied at 0.257 v/v of the Spray mixture. Each
experiment was evaluated about 2 and 4 weeks after
treatment. The data in the table is an average over the two
experiments and two evaluations. Diclofop was at 12 oz/A in
experiment 1 and 16 oz/A in experiment 2. PO = petroleum
0il 11N, SF = once-refined sunflower o0il, SFME = methylated
sunflower oil, LO = linseed o0il, SO = once refined soybean
- 0il, and SoME = methylated soybean oil.

See next page for Table.

Summary

Species control with BAS-51702, sethoxydim, and cloproxydim
was enhanced more by methylated sunflower and soybean oil
than by petroleum oil or the seed oils alone. Unesterified
seed oils were similiar to petroleum o0il in enhancing
species control with the above herbicides. The species
control with the other herbicides was enhanced equally by
petroleum oil and methylated sunflower or soybean oil, but
these o0ils enhanced species control more than the parent
unesterified seed oils. X-77 as an additive was similiar to
the oils in enhanceing species control when with DPX-Y6002,
fluazifop, and fenoxyprop. Linseed o0il tended to be less
effective than soybean or sunflower o0il as an additive to
both sethoxydim and fluazifop. DPX-Y6002 generally was less
effective in controlling the species when applied with
unesterified seed oils than when applied alone. The plants
were growing rapidly because of adequate soil moisture and
moderate temperature which may have accounted for the high -
effectiveness of X-77 compared to oils, when wused with
certain herbicides. The seed oils were all once-refined and
from a supply obtained from Cargill in 1984,



Various oil additives with grass control herbicides.

Additive
Herbicide Rate Spp None PO SF SEME LO SO SOME X-77
Coe )T} Ry =i (Zicontrol)asnsss— i pauw
BAS-51702 0.75 Wht 9 80 76 90 71 76 38 61
BAS-51702 0.75 Oat SO 6105 | S00SN02RENOEE S98 IR C0
BAS-51702 0.75 Mil GRS 5 Lo OGO RO U RO/ SRR 6
Average T S0 RS RO S S E N B SNG4 SaN/6
Seth 1.50 Wht AOES SO R 6 /i S GF SR e
Seth 1.50 Oat A0F et S0 RS R C 7O IR S ORI RSO RR(6 0
Seth 1.50 Mil 73 91 89 94 89 90 93 83
Average 51 81 80 89 74 79 86 66
Clop 0.75 Wht 2076 6 Ol B GER G778 7 GRS SRRSO
" Clop 0.75 Oat Ve 02 ot 9B e L B5ka 493H4BY i 71
Clop 0.75 Mil 25 pa Bgngs. 78l 858 BE A
Average We B4 B2 0. 77 85 0 G0 68
Diclofop 12/16 Wht 0 0 0 0 0 0 0 0

Diclofop 12/16 Oat 30t i3g - T35 38 0 BB 435« U4 SSIE0
Diclofop 12/16 Mil A LTS G e Sal DO AT TR

Average 2 33 184 B35 gl S BET EESOIS §i88
DPX-Y6202 0.50 Wht g0 hep By el Al A 80 ER
DPX-Y6202 0.50 Oat 20§ 4 Qs 005 1078 1§ 0181t b26) § 63 et T4
DPX-Y6202 0.50 Mil DS LU0 ol S 75 SIS SRR SRS 160

Average Ll bty wihdl6, + 581y AN K381 5 4469 g8 VL

Fluazifop 1.00 Wht SRS O RGNS 0 SR S7 I S RSN 81/

Fluazifop 1.00 Oat 75 1488 1708 + 38 4 H67 nhii6:F T 884% 48V
Fluazifop 1.00 Mil 301 164 e D2 AR 62t (G SRS PRIAD S840

Average 63 B, 7t 78 Gl 7088 7
Feno 0.75 Wht NS Sy SR el A g 25 2k
Feno 0.75 Oat VOB N6LS et Ta 2 08 23RO DR GO 6O
Feno 0.75 Mil 99 o2 O ©n @4 87 9l 8

Average Sil 61 5% 6551 | 42 52 60 59
Haloxyfop 0.50 Wht 30 3 el HiGE S B 6 R IR OREERE SEREN0
Haloxyfop 0.50 Oat 50, | 489 Bi68aen9S 1070 761k 9201 waldl
Haloxyfop 0.50 Mil 15 80 64 83 68 74 82 53

Average 27 84 67 87 69 73 86 67

Average(Spp&Herb. ) ORI 75 TG A B 7T 6L S SRR R65

1LSD 57 AddxHerb; Wheat=6.1, Oats=7.4, Millet=8.6
LSD 57 Additive=3.7 (Pooled errors; Wheat=57, Oats=83,
Millet=112) i




Grass control herbicides with oils at various volumes, Fargo

1985, 'Moore' oats (Ot), ‘Marshall' wheat (Wt), and
Siberian foxtail millet (Mi) were seeded as bioassay species
on June 12, Treatments were applied across the species

which were in the five leaf stage, on July 9. Rating of
visible injury were taken 2 and 4 weeks after treatment and
the data presented as an average of the two evaluations.
The petroleum oil contained 17% At Plus 300F (PO17AT)
soybean oil 157 emulsifier from BASF (SOLl5BE) and methlated
sunflower oil 157 At Plus 300F (SFMEISAT). The experiment
was a split plot with herbicides  as the main effect and
contained four replications.

See Table of data on next page

Summary

The data was averaged over evaluation dates eventhough some
of the interactions involving dates were significant. The
control of a species generally increased from the first to
second evaluation when control was high and decreased when
control was low. Thus, the averaged data should not
influence the relative ranking of oil volume on species
control. Further, the evaluation date by herbicide by oil
volume interaction was not significant. Species control
with sethoxydim increased as the volume of methylated
sunflower or soybean 0il increased but not with increasing
volume of petroleum oil. However, species control with
fluazifop increased as petroleum oil volume increased but
not with increasing volume of methylated sunflower or with
once-refined soybean oil. Species control with diclofop was

not influenced by volume with any of the oils. The
enhancement of species control by oil additives was less
with diclofop than with sethoxydim or fluazifop. The

phytotoxicity of sethoxydim was enhanced more by methylated
sunflower oil than the petroleum oil or soybean o0il
additives, regardless of oil volume. Once-refined soybean
oil was less effective than methylated sunflower oil or
petroleum oil in enhancing fluazifop phytotoxicity. All
three oils similiarly enhanced the phytotoxicity of
diclofop.
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Species control with oils at various volumes.

0il PO17AT SO15BE SFME15AT
e e el O ek W O L e - a0 Mi X
(on T (TR Ay SRt t - menlee (et ol Seiaks S =
Seth 1.00 0 13 12 49 25 26 17 57 33 ¢ 115 52 25
Seth 1.00 0.5 52 44 87 61 44 40 80 55 57 51 89 66
Seth 1.00 1.0 56 58 87 65 48 41 85 58 60 63 91 71
Satlh 1,00 @ 2.0 SRS RGPS RS BN SR 60 81 83 93 86
Seth 3.00 0 46 43 86 58 51 54 86 64 53 51 84 63
Seth 3.00 0.5 9] 93 98 94 - 81 86 93 87 93 93 98 95
Seth 3.00 1.0 90 90 98 93 72 79 91 81 76 83 93 84
Seth 3.00 2.0 91 93 97 94 91 92 97 93 95 97 98 97
Seth Average 62 60 86 69 58 58 85 67 66 67 87 73
Tlue 06,75 0 62 26 24 37 65 24 18 36 68 18 12 33
Flua 0.75 065 77 5l &40 56 72 34 31 46 85 65 46 65
Flua 0.75 1.0 77 56 42 58 63 31 26 40 84 66 44 65
Flua 0.75 2,0 86 58 42 62 73 32 18 &l 87 69 42 66
Flua Do 0 92 94 55 80 90 91 52 78 91 92 50 78
Eilkaal 225 0.5 96 96 77 90 91 94 52 80 94 97 67 86
Flua 2o ) 1.0 96 98 79 91 92 94 62 83 92 96 78 88
Flua 2055 200 96 98 73 89 93 95 62 83 96 98 76 91
Flua Average 85 72 54 70 80 62 40 61 87 75 52 72
Dicl 8.00 0 0 27 61 30 0 45 59 35 0 27 46 25
Dicl 8.00 0.5 0 36 63 33 0 42 66 36 0 48 71 40
Dicl 8.00 1,0 0 46 73 40 0 40 56 32 0 38 62 34
Dicl 8.00 2.0 0 43 75 40 0 41 69 37 0 46 68 38
Dicl 24,0 0 0 57 85 47 0 54 87 47 0 64 84 49
Dicl 24.0 0.5 0 62 838 50 0 64 87 50 2 66 87 52
Dicl 24.0 1.0 0 65 90 51 2 69 93 54 3 73 89 55
Dicl 24,0 20 2 60 89 50 0 64 88 51 2 69 87 53
Dicl Average 4 55 78 38 0 52 76 43 1 54 74 43
LSD 57 HerbxVolx0Oil =7 8 8 7 8 & 7 8 &
LSD 5Z 0ils Wheat=1.2 Oats=1.4 Millet=1.4
LSD 57 HerbxVolxOil(Averaged over species) = 4.2 (Species

errors were pooled; error wheat=44.5, oats=58.6,
millet=56.4)
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Oils with atrazine and cyanazine, Fargo 1985, 'Pioneer
3737' corn, 'Moore' oats, and Siberian foxtail millet and Fl
sunflower was seeded on June 7. Treatments were applied to
four leaf species on July 1.  Petroleum o0il 11N (PO) with
L77% At  Plusi 300F (AT), once-refined soybean o0il (SO) with
157 BASF (BE) emulsifier, and methylated sunflower oil (SM)
with 157 AT all at 1 qt/A were applied with atrazine 4L and
cyanazine 90DF. Evaluations were about 2 and 4 weeks after
treatment. The experiment was a split plot with herbicide
and rate as the main effect and contained four replications.
The data presented are an average of the two evaluations and
herbicide rates.

Corn Species control
Herbicide 0il injury Cosf Qats Millet
- @ e (79 ——
Atrazine POAT 6 83 60 27
Atrazine SOBE 0 91 54 30
Atrazine SMAT 1 89 68 30
Cyanazine POAT 152 97 66 39
Cyanazine SOBE 13 93 73 31
Cyanazine SMAT 7 87 61 Sl
LSD 57 7.7 12.9 6.5
Summary

Sunflower, oats, and millet control was similiar with all
the oil additives with atrazine and cyanazine. However,
methylated sunflower oil was or tended to be less effective
in enhancing cyanazine control of certain species, including
corn, than petroleum or soybean oil.
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Emulsifier in oil additives with grass control herbicides,
Fargo 1985. "Moore' oats, 'Marshall' wheat, and Siberian
foxtail millet were seeded as bioassay species on June 10.
Treatments were applied to five leaf species on July 11. At
Plus 300F (AT), T-MULZ-vO (TM), and IPEPAL 0630 (CO)
emulsifiers at 5 and 15% v/v were mixed with petroleum oil
11N (PO) once-refined  soybean oil (S0), and methylated
sunflower oil (SM). The emulsifiable oils at 1 qt/A were
mixed with the herbicides and then the water was added: for
application to the species. The experiment was a split plot
with herbicide rates as main effect and contained three
replications. Evaluations were about 2 and 4 weeks after
treatment. The data presented are an average over the two
evaluations. Emulsion stability was usually evaluated after
the various oils with emulsifiers were mixed with the
herbicides and the water for application. The emulsions
were all rated good for methylated sunflower oil with all
emulsifiers at 5 or 157, with both herbicides. AT at 57 or
157 in PO gave a good emulsion with both herbicides.

(See Table of data on next page)
Summary

The data on the influence of percent various emulsifier
percentages in o0il additives was variable. The species
control with herbicides in reponse to the various oils was
most pronounced when the control was between 40 and 707.
Species control was generally higher when sethoxydim and
fluazifop were applied with petroleum 0il containing 15 than
57 AT emulsifier. AT emulsifier at 5 or 157 in soybean oil
or methylated sunflower oil were equally as effective in
enhancing species control with both fluazifop or sethoxydim.
Emulsifiers CO and TM were generally equally effective at 5
or 157 of the oil additive, except for CO with petroleum oil
or methylated sunflower oil used with fluazifop where 157

was more effective. The data indicates that the percent
emulsifier required with an oil additive for herbicides is
influenced by the emulsifier and the herbicide. The

effectiveness of an oil additive with a herbicide did not
usually relate to the visible emulsion stability.
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Emulsifiers in oil additives

Percent emulsifier

AT Co T™
Herbicide 0il  Spp 5 15 5 15 5 15
------------ (% contrel)==--=-=z--=
Sethoxydim PO  Wht 42 64 49 49 SPL S
Sethoxydim PO 0Oat 49 68 52 54 56 62
Sethoxydim PO Mil 91 88 88 82 91 84
Average 61 73 GBENGY) 66 67
Sethoxydim SO Wht 48 44 36 41 49 43
Sethoxydim SO Oat 40 45 42 43 44 38
Sethoxydim SO Mil 87 76 78 79 86 81
Average : SE 55 SIZENS 60 54
- Sethoxydim SM  Wht 69 75 81 80 CRT
Sethoxydim SM Oat 70 81 86 89 84 86
Sethoxydim SM Mil 89 89 o7 92 9 92
Average 79 82 88 87 86 84
Fluazifop BOL - Wht SOR O e B 88 88
Fluazifop BO — @at 74 86 [LGEE6 AORES
Fluazifop PO  Mil 18 26 6 13 24 19
Average 60 68 25 @I 672
Fluazifop SO  Wht 79 86 28 G e 78
Fluazifop SO0  Oat SRS 28 29 41 36
Fluazifop SER S 5 5 3 16 8 3
Average 45 45 56 36 43 39
Fluazifop SM  Wht 90 91 88 94 90 90
Fluazifop SM  Oat 79 84 70 85 84 77
Fluazifop SM  Mil ZLERNNTY) 2s 20 L2
Average 64 66 517/ 66 65 61

LSD 57 Emulxoil; Wheat=10, Oats=14, Millet=9
LSD 57 Emulxoil(average over species)=6.6 (Pooled error;
wheat=82, oats=148, millet=64)

---(Visual emulsion stability)---

Sethoxydim PO G G G P
Sethoxydim SO 12 G F G F G
Sethoxydim SM G G G G
Fluazifop PO G G G G
Fluazifop S0 G G F G F G
Fluazifop SM G G G G

P=poor, F=fair, and G=good emulsion stability
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Percent emulsifier in oils with grass control herbicides,
Fargo 1985. TMoore' oats (0Oat), 'Marshall' wheat (Wht), and
Siberian foxtail millet (Mil) were seeded as biocassay
species on June 10. Treatments were applied to six leaf
species on July 12. At Plus 300F (AT) and IPEPAL C063C (CO)
emulsifier from 1 to 17% v/v were added to petroleum oil
(PO) 1IN and methylated sunflower (SM) oil and applied at
one quart per acre as additives with sethoxydim and
fluazifop at 1.5 oz/A for control of the bioassay species.
At Plus 300F at these percentages was also mixed with once-
refined soybean oil (SO) and emulsifier At Plus 300F (EMAT)
was evaluated as an additive alone at amounts equal to that
in the oil additives. Species control was evaluated 2 and 4
weeks after treatment. The experiment was a split plot with
herbicides of the main effects and had three replications.
The data presented was averaged over the evaluation dates.

(See Table of data on next page)

Summary

Sethoxydim control of wheat and oats generally was not
enhanced more by higher than 5% AT with petroleum oil or
above 157 AT with once-refined soybean 0oil or methylated
sunflower oil. The various amounts of AT emulsifier (EMAT)
did not influence sethoxydim phytotoxicity to any species.
Emulsifier CO with methylated sunflower oil (SMCO) tended to
be effective at a lower percentage than the AT emulsifier.
Sethoxydim control of millet was high even without an
additive and thus, the percent emulsifier in the oil
additive had less influence on control of millet than wheat
or oats. Fluazifop control of the species was not generally
influenced by the percent of emulsifier in the additive,
except species control tended to increase as the amount of
AT applied alone was increased. Averaged over species and
percent emulsifier, sethoxydim gave 71, 64, 80, 57, and 81
and fluazifop 71, 53, 70, 62, and 637 control each,
respectively, with POAT, SOAT, SMAT, AT, and SMCO. Thus,
the methyl esters of sunflower are with AT or CO was more
effective than the other additives with  sethoxydim.
Petroleum oil with AT and methylated sunflower oil with CO
were equally as effective additives to fluazifop and were
more effective than the other additives when control was
averaged over percent emulsifier, and species. The data
indicates that 15% emulsifier content was required with the
various oil for maximum effectiveness as additives with the
herbicides for all species envolved. However, the optimum
percentage emulsifier in an additive tended to vary with the
0il, emulsifier, and herbicide. Emulsion stability did not
generally relate to the effectiveness of the additive with a
herbicide. ;



Percent emulsifiers in oils as additives.
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Soz/A

Fluazifop, 1.50z/A

Sethoxydim, 1.

Percent Emulsifier

Add Sspp el NSRS oIS A R 25 5e 10 SN
——————————————— (BerdentiCoitroll) - e e s

POAT Wht 53 49 68 68 59 64 90 90 90 92 96 93
POAT Oat 8 T S | 86 87 87 91 96 92
RO SRR S8 a9 Sg 7 g g ggi iiglp 288 215 8 SGRSI5 39NN
Average 60 60 78 78 76 75 68167 GgE 7RIS
SOAT Wht 53 43 46 48 60 61 S6RNE5NRBINNRI7 S8l ¥Rl6
SONTQa S 56- il S5 SO 66 63 (0 GG By B5 S e
SOAT Mil 84 83 80 83 86 87 14 5 S /S T
Average .64...56. 59. 61 71 70 52 SIS SIS B G G
SMATSWhE 73648 58 62 75 381 91 G0R 88N gal g3
SHATR @at. 81" 73l g0f 79 "84 85 93 92 89 94 96 95
SHMAESSMEIE OSSR G eI5I N g/S g B9 17 “S238700. 38 27
Average 82 75 76 79 84 86 O8I 66 161 69N TG 72
EMAT Wht 49 41 51 46 54 50 84 88 89 86 89 90
EMAT Oat 48 34 42 38 56 52 71 74 82 85 85 86
EMATESSHEOLE S 6SS7/5E B4 750 el g BSHE28E - ISR GR RIS
Average 58 50 56 53 64 62 57 620 63 625163 N6
SMCO Wht 66 68 68 69 66 76 84 86 86 84 86 87
SMCO Oat 78 82 84 85 82 85 SBNEI5 = AN NR 88 Gy
SMCO Mil 92 92 91 92 90 91 HOSSIOR 247 7 B9
Average 78 81 81 82 79 84 59 60 67 64 64 66

LSD 57 TrtxOilxZemul; wheat=12, oats=12 and millet=9
LSD 57 averaged over species =
oats=102, and millet=57)

6 (pooled errors of wheat=109

POAT
SOAT
SMAT
EMAT
SMCO

= Qe g

@ Q=g

QO OHE®

(PEPNPRNP]

(PP NP RPN

o Q) kg g

=@ g

= Q@ =g

O Q@

VP=very poor, P=poor, F=fair, G=good emulsion stability

- e
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Low volume oil carriers with grass control herbicides, Fargo
1985. "Moore' oats and 'Marshall' wheat were seeded in
adjacent 6 ft wide strips as bioassay species on August 2o
Treatments were applied to six leaf species on September 19.
Sethoxydim and fluazifop were applied in methylated soybean
0oil, once refined soybean 0il, and petroleun oil 11N without
emulsifier, at two qt/A; and in water containing methylated
soybean oil with 157 AtPlus 300F, once refined soybean oil
with 157 emulsifier from BASF, and petroleum oil with 177%
AtPlus 300F at 1 gqt/A in 8.5gpa. The oil were applied in 2
qt/A with a CDA at 2000 rpm (ca 200 u) and the oil water
with 8001 flat fan nozzles. The experiment was a split plot
with herbicides as the main effect and contained three
replications.

Herbicide carrier

SM SO IO
Herbicide Rate Spp 0il O/W 0il O/W 0il O/W
Oz " R T R T ( PHcontrol-=T375 TaE
Fluazifop 0.75 Wht 8y &7 82 03 93 82
Fluazifop 0.75 Oat 94 75 82 43 98 78
Fluazifop 1.50 Wht 88 89 gy &3 g3 82
Fluazifop 1.50 Oat 94 91 88 82 98 92
Average 91 85 84 68 95 83
Seth 1.00 Wht & 17 72 40 5 &5
Seth 1.00 Oat 90 53 1% 35 75 4D
Seth 2.00 Wht 88 79 77 47 81 47
Seth 2.00 Oat 95 83 83 43 85 43
Average 90 73 716 &L 79 44
Haloxyfop 0.50  Wht 88 84 75 48 79 80
Haloxyfop 0.50 Oat 93 86 76 48 81 87
Haloxyfop 1.00 Wht 87 84 75 o U3 88 85
Haloxyfop 1.00 Oat S gl e = el 95 90
Average 89 86 75 Bl 86 86

LSD 5% HerbeiGCarrier§ wheat=19, oats=15
LSD 5% Herbx0OilxCarrier=6 (averaged over species and rates)

Summary

The data were quite variable. The spray pattern with the
CDA was irregular, possibly from droplet @il Control
values were an estimated average considering the intended
plot width. The data indicated that these herbicides
applied directly in oils without emulsifiers were equally or
more effective than when applied in water containing the oil
with emulsifiers. The methylated seed o0il was similar to
petroleun oil as additives or carriers for fluazifop and
haloxyfop, but more effective than petroleum when with
sethoxydim,
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Three species evaluation of the effect of volume on grass herbicides, Fargoe
(NW section 22), 1985. Siberian foxtail millet, Moore oats, and Marshall wheat
were seeded across herbicide plots in 6 foot strips June 10. Treatments were
applied in 8.5 or 25 gpa water at 40psi to an 80 inch strip through the center
of each plot and across the three grass species 9:00 am July 22 when the air
temp. was 81F, soil temp. at six inches was 67F, rel. hum. was 33%, and the
wind was southeast at 8-10 mph. Wheat was 15 inches tall, foxtail millet was
17 inches tall, and oats was 23 inches tall and beginning to head on July 22.
The 8.5 gpa volume was accomplished with 8001 nozzles and 8003 nozzles were
used to apply the 25 gpa treatments. Wheat, oats, and foxtail millet control
was evaluated July 30 and August 21. The two evaluations were averaged
and reported here. The average grass control rating is the mean of
the three control ratings for each treatment.

Foxtail Average
Wheat Oats Millet Grass
control control control control

Rate Volume rating rating rating rating
Trcatment® (BWN . /A) - Ugpa) -~ B2 o S (£) ===
Sethoxydim (1.5 oz) 8.5 gpa T2 83 92 82
Sethoxydim (1.5 oz) 25 gpa 46 u7 72 55
Fluazifop (1.25 oz) 8.5 gpa 68 64 42 58
Fluazifop (1.25 oz) 25 gpa ol 62 50 58
Haloxyfop (.5 oz) 8.5 gpa 59 64 65 63
Haloxyfop (.5 oz) 25 gpa 55 56 61 57
DPX-Y6202 (.5 oz) 8.5 gpa 60 23 62 48
DPX-Y6202 (.5 oz) 25 gpa 59 23 63 48
Clopropoxydim (1 oz) 8.5 gpa 54 68 68 63
Clopropoxydim (1 oz) 25 gpa 48 64 62 58
Fenoxaprop (1 oz) 8.5 gpa 8 85 70 38
Fenoxaprop (1 oz) 25 gpa 7 27 70 34
SC-1084 (2 oz) 8.5 gpa 64 63 38 55
SC-1084 (2 oz) 25 gpa 60 59 40 53
BAS-51702 (.75 oz) 8.5 gpa 67 il 78 T2
BAS-51702 (.75 oz) 25 gpa 59 68 75 67
Sethoxy+Desmed (1.5+16 oz) 8.5 gpa &5 39 71 59
Sethoxy+Desmed (1.5+16 oz) 25 gpa 67 3 70 5
Fluazifop+Desm (1.5+16 oz) 8.5 gpa 79 63 30 57
Fluazifop+Desm (1.5+16 oz) 25 gpa _ 81 65 50 65
Haloxyfop+Desm (.5+16 oz) 8.5 gpa 62 46 32 46
Haloxyfop+Desm (.5+16 oz) 25 gpa 49 46 30 41
DPX-Y6202+Desm (.5+16 oz) 8.5 gpa 48 31 30 36
DPX-Y6202+Desm (.5+16 oz) 25 gpa 60 21 24 35
Clopropoxy+Desm (1+16 oz) 8.5 gpa 68 66 68 67
Clopropoxy+Desm (1+16 oz) 25 gpa 65 50 57 58
Fenoxaprop+Desm (1+16 oz) 8.5 gpa 34 24 38 32
Fenoxaprop+Desm (1+16 oz) 25 gpa 42 28 49 39
SC-1084+Desmed (2+16 oz) 8.5 gpa 78 48 23 49
SC-1084+Desmed (2+16 oz) 25 gpa 79 53 21 51
BAS-51702+Desm (.75+16 oz) 8.5 gpa 52 65 72 63
BAS-51702+Desm (.75+16 oz) 25 gpa 59 59 59 59

Table continued on next page.
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Table continued from last page.

Foxtail Average
Wheat Oats Millet Grass
control control control control

Rate Volume rating rating rating rating
MRt ntE(a., ity a(epal) ovd e L Te—Eemsstooberss (%) ==m———=mmmme——e
Sethoxy+Bentazon (1.5+12 oz) 8.5 gpa 13 b 42 19
Sethoxy+Bentazon (1.5+12 oz) 25 gpa 1 5 52 20
Fluaz+Bentazon (1.25+12 oz) 8.5 gpa 65 65 41 5
Fluaz+Bentazon (1.25+12 oz) 25 gpa 63 61 41 55
Haloxy+Bentazon (.5+12 oz) 8.5 gpa 45 41 37 419
Haloxy+Bentazon (.5+12 oz) 25 gpa 39 34 30 34
DPX-Y6202+Benta (.5+12 oz) 8.5 gpa 59 54 48 54
DPX-Y6202+Benta (.5+12 oz) 25 gpa 56 22 46 1
Clopropoxy+Benta (1+12 oz) 8.5 gpa 29 15 27 24
Clopropoxy+Benta (1+12 oz) 25 gpa 9 1 24 19
Fenoxaprop+Benta (1+12 oz) 8.5 gpa 8 18 55 27
Fenoxaprop+Benta (1+12 oz) 25 gpa 5 6 60 24
SC-1084+Bentazon (2+12 oz) 8.5 gpa 61 58 16 45
SC-1084+Bentazon (2+12 oz) 25 gpa 65 Ly 15 41
BAS-51702+Bentazon (.75+12 oz) 8.5 gpa 12 10 17 13
BAS-51702+Bentazon (.75+12 oz) 25 gpa 3 6 22 10
Mean 49 43 48 y7
High mean 81 83 92 82
Low mean 1 y 15 10
Coeff. of variation 13 22 20 14
LSD(1 Percent) 11 17 17 12
LSD(5 Percent) 9 13 13 9
No. of reps b Y 4 y

# p11 grass herbicides were combined with 1 qt./A Hopkin's Agicide Activator
Sunmary
Sethoxydim gave less grass control at 25 gpa than at 8.5 gpa when used

alone. A1l other grass herbicides gave similar control at 8.5 or 25 gpa.
Spray volume had no effect on antagonism.
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Three species evaluation of herbicide antagonism using two spray booms and two
volumes of water, Fargo (NW section 22), 1985, Siberian foxtail millet, Moore
oats, and Marshall wheat were seeded in six foot strips across herbicide plots
June 10. Treatments were applied in 6 or 25 gpa water at 40 psi to an 80 inch
strip across the 3 grass species 10:30 am July 26 when the air temp. was 82 F,
wind was north at 5 mph, and the sky was sunny and clear. Wheat, oats and fox-
tail millet were all in the late boot stage July 26. Six gpa volume was accom—
plished with 800067 nozzle tips and 8003 tips were used for the 25 gpa volume.
The "™ / " symbol indicates two separted booms applying the treatment, one fol-
lowing immediately behind the other in the order listed. Control of the three
grass species was evaluated August 15 and August 23. These two evaluations
were averaged together and reported here. The average grass control rating
is the mean of the 3 control ratings for each treatment.

Foxtail Average
Wheat Qats Millet Grass
control control control control

Rate Volume rating rating rating rating
Lreatment® (ot /8) (gpa) o, o oeniEOR S TTE (=== T
Sethoxydim (1.5 oz) 6 gpa 25 26 T4 42
Sethoxydim (1.5 oz) 25 gpa 18 11 68 32
Fluazifop (1.25 oz) 6 gpa 36 36 52 41
Fluazifop (1.25 oz) 25 gpa 32 3l 53 39
DPX-Y6202 (.5 oz) 6 gpa 23 7 19 16
DPX-Y6202 (.5 oz) 25 gpa 17 ! 28 16
Haloxyfop (.5 oz) 6 gpa 23 26 by 31
Haloxyfop (.5 oz) 25 gpa 15 19 46 27
Sethoxy+Desmedipham (1.5+160z) 6 gpa 16 5 54 25
Sethoxy+Desmed (1.5+160z) 25 gpa 11 5 56 24
Seth (1.50z) 6 gpa/Des (160z) 6 gpa 28 28 66 49
Seth (1.50z) 25 gpa/Des (160z) 25 gpa 22 5 71 33
Seth (1.50z) 6 gpa/Des (160z) 25 gpa 28 27 68 Lq
Sethoxy+Bentazon (1.5+120z) 6 gpa 5 3 26 11
Sethoxy+Bentazon (1.5+120z) 25 gpa 0 1 19 7
Seth (1.50z) 6 gpa/Bent (120z) 6 gpa 23 33 T1 42
Seth(1.50z) 25 gpa/Bent(120z) 25 gpa 6 1 66 24
Seth(1.50z) 6 gpa/Bent(120z) 25 gpa 20 19 65 35
Fluazifop+Desmed (1.25+160z) 6 gpa 29 20 16 22
Fluaz+Desmed (1.25+160z) 25 gpa 24 6 1 11
Flua(1.250z) 6 gpa/Des(160z) 6 gpa 34 31 33 32
Flua(1.250z) 25 gpa/Des(160z) 25 gpa 33 23 31 29
Flua(1.250z) 6 gpa/Des(160z) 25 gpa 30 26 29 28
Fluaz+Bentazon (1.25+120z) 6 gpa 27 25 14 22
Fluaz+Bentazon (1.25+120z) 25 gpa 24 17 28 23
Flua(1.250z) 6 gpa/Bent(120z) 6 gpa 29 27 27 27
Flua(1.250z) 25 gpa/Bent(120z) 25 gpa 32 16 26 24
Flua(1.250z) 6 gpa/Bent(120z) 25 gpa 34 4o by 39
DPX-Y6202+Desmed (.5+160z) 6 gpa 11 2 5 6
DPX-Y6202+Desmed (.5+160z) 25 gpa 8 2 2 it
DPX-Y(.50z) 6 gpa/Des (160z) 6 gpa 23 T 8 13
DPX-Y(.50z) 25 gpa/Des(160z) 25 gpa 13 5 10 9
DPX-Y(.50z) 6 gpa/Des(160z) 25 gpa 21 16 19 19
DPX-Y6202+Bentazon (.5+120z) 6 gpa 22 16 7 15
DPX-Y6202+Bentazon (.5+120z) 25 gpa 8 1 0 3
DPX-Y(.50z) 6 gpa/Bent(120z) 6 gpa 30 13 26 23
DPX-Y(.50z) 25 gpa/Bent(120z) 25 gpa ' 16 2 6 8
DPX-Y(.50z) 6 gpa/Bent (120z) 25 gpa 18 9 12 13

Table continued on next page.
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Table continued from last page.

Foxtail Average
~ Wheat Oats Millet Grass
control control control  control

Rate Volume rating rating rating rating
et nt Ly A (e e o= (3) —mommmm—m———ee
Haloxyfop+Desmed (.5+160z) 6 gpa 6 8 3 6
Haloxyfop+Desmed (.5+160z) 25 gpa 11 10 5 8
Halox(.50z) 6 gpa/Des(160z) 6 gpa 22 27 23 24
Halox(.50z) 25 gpa/Des(16oz) 25 gpa 1 6 13 10
Balox(.50z) 6 gpa/Des(160z) 25 gpa 13 12 15 13
Haloxy+Bentazon (.5+120z) 6 gpa 12 11 5 9
Haloxy+Bentazon (.5+120z) 25 gpa 133 9 5 9
Halox(.50z) 6 gpa/Bent(120z) 6 gpa 22 32 24 26
Halox(.50z) 25 gpa/Bent(120z) 25 gpa 79 8 17 12
Halox(.50z) 6 gpa/Bent(120z) 25 gpa 21 27 34 27
Mean 20 15 30 22
High mean 36 40 T4 42
Low mean 0 1 0 3
Coeff. of variation 30 51 31 26
LSD(1 Percent) 11 14 i 10
LSD(5 Percent) 8 11 13 8
No. of reps L h i y

# A11 grass herbicides were combined with 1 qt./A Hopkin's Agicide Activator
Summary

Sethoxydim gave less grass control when applied at 25 gpa than at 6 gpa.
Volume did not influence grass control from DPX-Y6202, haloxyfop, or
fluazifop. Sethoxydim+desmedipham and sethoxydim+bentazon, tank mixed, gave
less grass control than sethoxydim alone. Applying sethoxydim separately from
desmedipham eliminated the antagonism. No antagonism was observed when seth-
oxydim was applied in 6 gpa and bentazon was applied in 6 or 25 gpa. Fluazifop
plus desmedipham gave less grass control than fluazifop alone regardless of
application method. Fluazifop in 6 gpa followed Dby bentazon in 25 gpa gave
grass control similar to fluazifop alone but all other combinations gave less
grass control. The level of grass control from DPX-Y6202 alone was too low for
the data to be meaningful. Haloxyfop+desmedipham and haloxyfop+bentazon gave
less grass control than haloxyfop alone except where haloxyfop was applied in
6 gpa and desmedipham or bentazon were applied in 6 gpa, and where haloxyfop
was applied in 6 gpa and bentazon was applied in 25 gpa.
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Three species evaluation of the timing effect on herbicide antagonism, Fargo
(NW section 22), 1985. Siberian foxtail millet, Marshall wheat, and Moore
oats were planted in six foot strips across herbicide plots June 10. All herb-
icides were applied in an 80 inch strip across the three grass species in 17
gpa water at 40 psi. Day one of the experiment was July 8 when wheat was 5-6
inches tall, oats was 7-9 inches tall, and foxtail millet was 4-6 inches tall.
Soil July 8-12 was dry on the surface, moist at 1-2 inches, and wet
at 3-4 inches. No measureable precipitation occurred during the week of
July 8. Other weather data during spraying is as follows:

Soil Temp.

Air at six Wind Relative Time

Temp. inches Wind Speed Humidity of
Date Day (deg. F) (deg. F) Direction (mph) (%) Day
July 8 (D1) 88 71 north 3-4 38 2:00 pm
July 9 (D2) 5 71 north 12 66 9:00 am
July 10 (D3) 70 67 north 3-4 56 5:00 am
July 11 (Du) 70 65 north 2 52 8:30 am
July 12 (D5) 71 68 east 3 60 T:45 am

Wheat, oats, and foxtail millet control were evaluated July 29 and August 21.
The mean percent control from these two evaluations is reported here. The

average grass control rating is the mean of the three control ratings for each
treatment.

Foxtail Average
Wheat Oats Millet Grass
control control control control

Day of Rate rating rating rating rating
Treatment® Application (1770 N — () I ——
Sethoxydim+0C D3 . 1+.25G 66 81 95 81
Sethoxydim+0C D3 2+.25G 93 95 99 95
Fluazifop+0C D3 .062+.25G 92 87 23 67
Fluazifop+0C D3 .125+.25G 96 99 60 85
DPX-¥6202+0C D3 .05+.25G 98 88 96 94
DPX-Y6202+0C D3 .1+.25G 99 98 99 99
Haloxyfop+0C D3 .05+.25G 95 97 73 88
Haloxyfop+0C D3 .1+.25G 99 99 98 99
Desmed ipham+Seth+0C D3 «T5+.1+.25G 62 39 59 53
Desmedipham+Seth+0C D3 .75+ .2+.25G T4 57 93 75
Desmedipham+F1lua+0C D3 .75+.062+.25G 91 51 14 52
Desmed ipham+Flua+0C D3  .75+.125+.25G 96 86 25 69
Desmedipham+DPX-Y6+0C D3 .75+.05+.25G 83 21 21 41
Desmedipham+DPX-Y6+0C D3  .75+.1+.25G 98 57 94 83
Desmedipham+Haloxy+0C D3 .75+.05+.25G 69 S 30 52
Desmedipham+Haloxy+0C D3  .75+.1+.25G 97 97 58 84
Bentazon+Seth+0C D3 1+.1+.25G 8 14 46 22
Bentazon+Seth+0C D3 1+.2+.25G 50 42 71 54
Bentazon+Flua+0C D3 1+.062+.25G 86 69 13 56
Bentazon+Flua+0C D3 1+.125+.25G 97 99 37 17
Bentazon+DPX-Y6+0C D3 1+.05+.25G 99 89 76 88
Bentazon+DPX-Y6+0C D3 1+.1+.25G 99 98 99 99
Bentazon+Haloxy+0C D3 1+.05+.25G 93 96 y7 78
Bentazon+Haloxy+0C D3 1+.1+.25G 99 99 86 94

Table continued on next page.
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Foxtail Average

Wheat Oats Millet Grass

control control control control

Day of Rate rating ©rating rating rating

Treatment® Application (1b/A) ==m—em—ec—oee—= () =srmmm————emeee
Seth+0C D3/Desm D5 <1+.25G/ .75 81 T4 99 85
Seth+0C D3/Desm D5 .2+.25G/ .75 96 95 99 96
Flua+0C D3/Desm D5 .062+.25G/ .75 91 84 39 71
Flua+0C D3/Desm D5 .125+.25G/ .75 97 98 13 89
DPX-Y6+0C D3/Desm D5 .05+.25G/.T5 o7 8T 98 9y
DPX-Y6+0C D3/Desm D5 .1+.25G/. 75 99 94 99 97
Haloxy+0C D3/Desm D5 .05+.25G/.T5 93 98 86 92
Haloxy+0C D3/Desm D5 .1+.25G/ .75 98 99 98 98
Seth+0C D3/Bent D5 . 1+.25G/ 1 56 55 94 68
Seth+0C D3/Bent D5 .2+.25G/ 1 92 oy 99 95
Flua+0C D3/Bent D5 .062+.25G/ 1 91 90 41 T4
Flua+0C D3/Bent D5 .125+.25G/ 1 96 98 69 88
DPX-Y6+0C D3/Bent D5 .05+.25G/ 1 97 89 96 94
DPX-Y6+0C D3/Bent D5 .1+.25G/ 1 99 96 98 97
Haloxy+0C D3/Bent D5 .05+,25G/ 1 93 97 9 90
Haloxy+0C D3/Bent D5 .1+.25G/1 98 99 95 98
Seth+0C D3/Desm DU .1+.25G/.T5 82 71 97 83
Seth+0C D3/Desm D4 .2+.25G/ . T5 89 93 99 93
Flua+0C D3/Desm D4 .062+.25G/ .75 96 86 66 82
Flua+0C D3/Desm DU .125+.25G/ .75 96 98 81 91
DPX-Y6+0C D3/Desm DU .05+.25G/ .75 99 84 99 94
DPX-Y6+0C D3/Desm D4 . 1+.25G/ .75 99 gy 99 97
Haloxy+0C D3/Desm D4 .05+.25G/.T5 95 97 91 94
Haloxy+0C D3/Desm D4 .14+.25G/.75 97 99 98 98
Seth+0C D3/Bent DU .1+.25G/1 73 73 96 80
Seth+0C D3/Bent D4 2+.25G/ 1 89 9l 99 9l
Flua+0C D3/Bent D4 .062+.25G/ 1 93 87 4o T4
Flua+0C D3/Bent D4 .125+.25G/ 1 96 98 65 86
DPX-Y6+0C D3/Bent D4 .05+.25G/ 1 99 91 98 96
DPX-Y6+0C D3/Bent DA .1+.25G/1 99 97 99 98
Haloxy+0C D3/Bent D4 .05+.25G/ 1 9y 97 78 90
Haloxy+0C D3/Bent D4 .1+.25G/1 99 99 96 98
Desm D2/Seth+0C D3 .75/ .1+.25G 65 u7 68 60
Desm D2/Seth+0C D3 .75/ .2+.25G 81 59 86 75
Desm D2/Flua+0C D3 .75/ .062+.25G 95 62 24 60
Desm D2/Flua+0C D3 .75/ .125+.25G 97 91 25 T1
Desm D2/DPX-Y6+0C .75/ .05+.25G 99 46 66 71
Desm D2/DPX-Y6+0C .15/ .1+.25G 99 65 75 80
Desm D2/Haloxy+0C D3 .75/ .05+.25G 92 79 50 13
Desm D2/Haloxy+0C D3 .75/ .14.25G ) 97 59 85

Table continued on next page.
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Table continued from last page.

Foxtail Average

Wheat Oats Mil let Grass

control control control control

Day of Rate rating rating rating rating

Treatment* Application (Ib/A)  ==ememmeeeeeeoo (§) ====—commmeeen
Bent D2/Seth+0C D3 /6150256 41 44 86 57
Bent D2/Seth+0C D3 1/.2+.256 90 90 99 93
Bent D2/Flua+0C D3 1/.062+.256 92 89 13 64
Bent D2/Flua+0C D3 1/.125+.256 95 98 16 69
Bent D2/DPX-Y6+0C D3 1/.05+.256 96 85 7 86
Bent D2/DPX-Y6+0C D3 WS 1E0256 99 97 97 98
Bent D2/Haloxy+0C D3 1/.05+.25G 94 97 33 75
Bent D2/Haloxy+0C D3 1/.1+.256 99 99 76 91
Desm D1/Seth+0C D3 §USY o 137 2516 48 40 69 57
Desm D1/Seth+0C D3 D256 81 60 96 79
Desm D1/Flua+0OC D3 WO/ 620256 96 59 26 60
Desm D1/Flua+0C D3 .75/ .125+.,256 99 93 43 78
Desm D1/DPX-Y6+0C D3 S5/ U5E 3256 99 41 60 66
Desm D1/DPX-Y6+0C D3 o IS o 1530 2506 99 81 94 91
Desm D1/Haloxy+0C D3 o 1)) Q57 5 256 96 93 61 83
Desm D1/Haloxy+0C D3 S IS o 157 o 2516 98 97 83 92
Bent D1/Seth+0C D3 1/.1+.256 7 78 96 81
Bent D1/Seth+0C D3 1/.2+.25G 93 97 99 96
Bent D1/Flua+0C D3 V06255256 97 92 69 86
Bent D1/Fluat0OC D3 1/.125+.256 99 99 77 91
Bent D1/DPX-Y6+0C D3 1/.05+.256 98 88 96 94
Bent D1/DPX-Y6+QC D3 1/.1+.256 99 96 99 98
Bent D1/Haloxy+0C D3 1/.05+.25G 97 98 85 93
Bent D1/Haloxy+0C D3 1/ o ll4256 99 99 95 98
Mean 90 83 74 82
High mean 99 99 99 99
Low mean 8 14 13 22
Coeff. of variation 4 7 9 5
LSD(1 Percent) 8 11 15 8
LSD(5 Percent) 6 9 11 6
No. of reps 3 3 B 3

* OC = Hopkin's Agicide Activator
Summary

Grass confrol was generally less when desmedipham or bentazon was combined
with a grass herbicide than when the grass herbicide was applied alone except
bentazon did not antagonize DPX-Y6202 at 0.1 Ib/A, and haloxyfop and DPX-Y6202
at 0.05 Ib/A were only antagonized for foxtail millet control. Applying des-
medipham or bentazon one or fwo days after the grass herbicides general ly
eliminated antagonism. Applying desmedipham one or two days prior to the grass
herbicides did not eliminate the antagonism. Applying bentazon one day prior
To the grass herbicide did not always eliminated antagonism but application
two days prior fto the grass herbicides eliminated antagonism.






	scan1985.1
	scan
	scan1985.1
	scan1985.2
	scan1985.3

