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Objective: Weed control in onion (Allium cepa L.) is a major concern for producers because
onion competes poorly with weeds. Onion seedlings emerge very slowly in the spring. Onions
also produce narrow upright leaves, which provide little shade and never cover the ground
between rows to prevent future weed seed germination. Weed competition reduces the amount
of water, nutrients and light onion receives. This trial attempts to find the most effective mixture
of herbicides and application timings to minimize onion yield reduction. Onion and weed
response to pendimethalin, s-metolachlor, dimethenamid-P, and flumioxazin tank mixed with
bromoxynil and oxyfluorfen, as well as a weedy and non-weedy check were evaluated.

Materials and Methods: The study was conducted at the NDSU Research Arboretum,
Absaraka ND. The soil was a loam with 2 % organic matter and of 7.1 pH, with potato as the
previous crop. Onion variety ‘Teton’ pelleted seed (Seminis Inc., Caldwell, ID 83605)was
planted on May 18 using a Stanhay four row double- row planter unit, into 4 inch paired rows
with 14 inches between main rows. Herbicides were applied as a delayed preemergence just
before onion emergence (Pre), when the flag leaf emerged (0 leaf), at the first, second, third,
fourth and fifth leaf stages, depending on the treatment needs. Herbicide treatments were applied
with a CO, — pressurized backpack sprayer to 6 foot wide and 30 foot long plots arranged in a
randomized complete block with 4 replications. On June7 and July 16, 28% liquid nitrogen was
broadcast at a rate of 20 gpa over the whole trial. The non-weedy checks were weeded three
times (1% week of June, July and August). Crop injury and percent weed control were evaluated
after early (1-3 leaf) applications and late (4-5 leaf) applications (Table 2). The week of October
11 the middle two rows of each plot were harvested for grade and yield analysis. After harvest,
onions were allowed to cure in the greenhouse for 3 weeks and then were graded (Table 1).
Split, diseased and double bulbs were graded as culls regardless of diameter.

Results: Due to cool and cloudy weather, early season treatments exhibited limited weed
control and little crop injury. The first tank mix application of bromoxynil and oxyfluorfen was
on a warm sunny day, June 17, but resulted in poor weed control (data not shown). The lack of
control early in the growing season resulted in large weeds. Therefore, the second application of
bromoxynil and oxyfluorfen exhibited partial control and allowed continued competition.
Treatments that had a 5™ leaf application and a higher amount of active ingredient generally
showed better late season control. The additional nitrogen application contributed to most of the
crop visual injury, which is why the handweeded and untreated checks show injury. Weeding of
the handweeded checks once a month was not sufficient to reduce weed competition due to high
weed pressure. Treatments 12 and 14 had better residual activity and as a result had greater
cwWt/A than other treatments. The lack of early and season long weed control reduced onion
yield.



Table 1. Effect of herbicide treatments on onion yield and grade.

Treatment

Herbicide

DCPA
Bromoxynil+Oxyfluorfen
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Bromoxynil+Oxyfluorfen
Flumioxazin
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Bromoxynil+Oxyfluorfen
Bromoxynil+Oxyfluorfen
Pendimethalin
Bromoxynil
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Pendimethalin
Bromoxynil+Oxyfluorfen
Pendimethalin
Pendimethalin
Bromoxynil+Oxyfluorfen
Bromoxynil+Oxyfluorfen
s-Metolachlor

Rate(Ib ai/A)

7.5
0.25+0.125
0.71

0.375+0.125
0.62
0.375+0.125
0.0625
0.63
0.25+0.125
0.71
0.375+0.125
0.63
0.25+0.125
0.71
0.375+0.125
0.63
0.25+0.125
0.375+0.125
0.71
0.25
0.412
0.375+0.125
0.71
0.63
0.375+0.125
1
0.63
0.375+0.125
1
0.625
0.25+0.125
0.375+0.125
0.95

Leaf
Stage

Pre
2 If
3If
5If
Pre
25If
3If
Pre
2 If
3If
5If
Pre
2 If
2 If
5If
Pre
2 If
5If
5If
Pre
Pre
25If
3If
Pre
3If
3If
Pre
41f
41f
olIf
2 If
5If
5If

1-2Y in
67.9 ab*

63.4 ab

68.2 ab

57.4 ab

57.4 ab

62.5ab

42.0 abc

54.1 ab

729 a

2 Y%-3in
83.3 abc

66.6 abc

66.8 abc

52.7 bc

45.6 bc

79.9 abc

251c

241c

23.0c

Yield (cwt/A)

3inor>
66.9 ab

316D

77.5ab

92.5ab

30.0b

83.0ab

95b

6.6b

6.0b

Total
218.1 bc

161.6 bc

2125 bc

202.6 bc

133.0c

225.4 bc

76.5¢c

849c

102.0 c

Culls
3.5bc

3.0bc

2.5bc

2.8 bc

5.5 bc

3.2bc

6.0 bc

8.8b

7.6 bc




Table 1. Effect of herbicide treatments on onion yield and grade (continued).

Treatment Herbicide Rate(lb ai/A) Leaf Yield (cwt/A)

Stage 1-2% in 2Y%-3in 3inor> Total Culls

10 Pendimethanlin 0.625 0If 94.4 a 51.8 bc 28.9b 175.0 bc 6.9 bc
Bromoxynil+Oxyfluorfen 0.25+0.125 2 If
Bromoxynil+Oxyfluorfen 0.375+0.125 5If
Dimethenamid-P 0.75 5If

11 Pendimethalin 0.625 0lIf 83.8a 38.7¢ 155h 1379 ¢ 5.8 bc
Bromoxynil+Oxyfluorfen 0.25+0.125 2If
Bromoxynil+Oxyfluorfen 0.375+0.125 5If
Pendimethalin 1 5If

12 Pendimethalin 0.70.6255 1If 60.0 ab 131.0 ab 164.3 a 355.3 ab 7.6 bc
Oxyfluorfen 0.0625 1If
Bromoxynil+Oxyfluorfen 0.25+0.125 2 If
Bromoxynil+Oxyfluorfen 0.375+0.125 5If
Dimethenamid-P 0.75 5If

13 Pendimethalin 0.625 Pre 75.3a 81.6 abc 66.1 ab 223.0 bc 3.8 hbc
Flumioxazin 0.094 2If
Bromoxynil+Oxyfluorfen 0.375+0.125 5If
Dimethenamid-P 0.75 5If

14 Pendimethalin 0.625 Pre 81.6a 145.7 a 180.2 a 4075a 2.4 bc
Bromoxynil+Oxyfluorfen ~ 0.187+0.0625 1If
Bromoxynil+Oxyfluorfen 0.375+0.125 5If
Dimethenamid-P 0.75 5If

15 Pendimethalin 0.625 1If 41.2a 16.9¢ 08b 58.9¢ 6.5 bc
Bromoxynil+Oxyfluorfen 0.25+0.125 2 If

16 Bromoxynil+Oxyfluorfen 0.25+0.125 2 If 59.7ab 36.9¢ 6.5b 103.1¢ 6.3 bc
Pendimethalin 0.625 5If

17 Handweeded Check - - 67.7 ab 60.9 abc 35.2b 163.8 bc 5.4 bc

18 Untreated Control - - 15.3 bc 00c 00b 15.3¢c 16.1a

LSD (P=0.05) 30.68 55.01 80.74 129.33 4.62

* Means followed by the same letter are not significantly different.



