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Part 2.

Tolerance of Snap Beans to
Preemergence Acetochlor and Dimethenamid Under

Two Irrigation Levels.

Ed Peachey and Garvin Crabtree
Horticulture Department, OSU

Introduction

The objective of this trial was to evaluate the tolerance of snap beans to preemergence
applications of dimethenamid and acetochlor under two irrigation regimes. These choloracetamide
herbicides have a chemistry similar to metolachlor (Dual) and may fit weed control niches in the
Willamette Valley in sweet corn and possibly other crops. Understanding performance under varied
conditions will determine if these herbicides have potential in snap bean production or other
vegetable crops.

Methods

Snap beans were planted on 30 inch rows on May 24, 1994 at the Vegetable Research Farm,
Corvallis OR. The experiment was divided into high and low irrigation blocks, with 3 replications in
each block. Only the higher herbicide rates were included in the 'high level' irrigation block.
Herbicides were applied on May 25 to 7.5 by 30 foot plots with 26 gal water/acre (Table 3).
Irrigation water was applied to both blocks on May 26 (1 inch). On May 27 another 0.6 inches of
water was applied to the 'high level' irrigation plots. However, rainy periods for the next 3 days
added another 0.3 inches and cool cloudy conditions kept the surface very wet and did not allow

application of more irrigation water before bean emergence.

Snap bean emergence, weed density, and injury to snap bean plants was evaluated on June 23

(4 WAP). Thereafter, cultivation and hand pulling were used to keep the plots weed free. Snap
beans were harvested from 10 foot of row on August 3 (71 DAP) and graded. The experiment was
analyzed as a completely randomized design as presented in Table 1 and 2. The high herbicide rates
were analyzed as a split plot design with irrigation as the split.

Results and Discussion

Because of rain that occurred shortly after planting, differences in the amount of irrigation

water received by the two blocks were small. The 'high level' irrigation block received
approximately 30 percent more water (through both irrigation and rainfall) than the 'low level' block

within the first week.
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Snap bean tolerance. Though bean seedling emergence was unaffected, snap beans showed

some early signs of damage one month after planting, and were particularly sensitive to the
acetochlor treatments. Both dimethenamid and metolachlor caused a slight amount of damage at the
low herbicide rate, but differences in injury were not noted between irrigation regimes. However,

these signs of damage soon dissipated in all of the treatments.
Snap bean yield was highest for dimethenamid (1.25) and metolachlor (2.0). Yields in all the

high irrigation level plots were less than the low irrigation plots. Snap bean yield in the acetochlor

and lactofen treatments were reduced most by the additional irrigation. The yield of the control plot

was very low because of constant weeding to keep the plot weed free. The 'high irrigation level'
may have decreased snap bean yield overall because of saturated soil conditions soon after planting.

Weed control. The predominant weed at this site was nightshade. Dimethenamid, acetochlor,

and lactofen controlled nightshade much better than metolachlor. Pigweed control was excellent with

all treatments. Irrigation level had no significant effect on weed control. Weeds not completely
controlled included lambsquarter in the dimethenamid treatment and petty spurge in the lactofen

treatments.

Summary

Tolerance of snap beans to dimethenamid (1.25 # ai/ac) was comparable to both metolachlor

and lactofen. However, acetochlor significantly damaged snap beans and reduced yield. A lower rate

of acetochlor may have reduced injury and controlled weeds. Irrigation level did not have a major

affect on early season injury within treatments. However, the higher rate of irrigation water
decreased snap bean yield for all herbicides, but most significantly for lactofen and acetochlor.
Dimethenamid controlled nightshade better than metolachlor at similar crop injury levels.
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Table 1. Tolerance of snap bean to dimethenamid, acetochlor, metolachlor, and lactofen under two
irrigation regimes.

Table 2. Weed control efficacy of dimethenamid, acetochlor, metolachlor, and lactofen under two
irrigation regimes.

Herbicide Rate Irrigation Emerge Damage estimate Snap bean
level (4 WAP) (4 WAP) yield

(lbs ai/ac) (no./2 ft row) 0=none; 10=high (t/ac)

1. Dimethenamid 1.25 Lo 12 1.0 9.7

2. Dimethenamid 1.5 Lo 18 1.3 9.4

3. Dimethermunid 1.5 Hi 16 1.3 8.8

4. Acetochlor 1.25 Lo 11 4.0 8.8

5. Acetochlor 1.5 Lo 15 4.0 8.6

6. Acetochlor 1.5 Hi 15 2.7 7.4

7. Metolachlor 2 Lo 15 1.0 9.8

8. Metolachlor 2 Hi 16 0.6 9.3

9. Lactofen 0.187 Lo 18 0.7 - 9.2

10.Lactofen 0.187 Hi 15 0.3 7.7

11.Control - 12 0 6.0

LSD NS 1.1 2.0

Herbicide Rate Irrigation Nightshade Pigweed Misc
lbs ai/ac level (no./m sq) (no/m sq) (no/m sq)

1. Dimethenarnid 1.25 Lo 3.0 0 0.3

2. Dimethenamid 1.5 Lo 1.0 o 0.3

2. Dimethenamid 1.5 Hi 3.0 0 2.3

3. Acetochlor 1.25 Lo 0.3 0 0.7

4. Acetochlor 1.5 Lo o 0 o

4. Acetochlor 1.5 Hi 0.3 0 o

5. Metolachlor 2 Lo 67.0 0 0

5. Metolachlor 2 Hi 51.0 0 0

6. Lactofen 0.187 Lo 1.0 o 3.0

6. Lactofen 0.187 Hi 0.6 0 4.6

7. Control Lo 177.0 5.4 3.2

LSD 65.0 NS NS
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Table 3. Herbicide Application Record Sheet

Crop and planting date: Snap beans, OR 910, May 24, 1994
Soil type: silty clay loam
Plot size: 7.5x30
Location: Vegetable Research Farm, Corvallis, OR

Application date May 25, 1994

Application timing Preemergence

Start/end time 7:0018:15 AM

Air temp/Soil temp (2") 63.4/66 F

Rel humidity 41 %

Wind direction/Velocity E/O-1 mph

Cloud Cover Clear

Soil moisture Dry surface, moist
at 2"

Plant moisture -

Sprayer/PSI plot sprayer/40 PSI

Mix size 1500 m1/3 plots

Gallons H20/acre 26

Nozzle type 8003

Nozzle spacing and height 22/18



-

Nightshade
emergence

(no/m sq)

140 -
120 -
100 -
80 -
60 -
40 -
20 -

MISMIIII=111SMIONE

40

Herbicide and Rate
(lbs. ai/acre)

Figure 1. Herbicide effects on snap bean yield under two irrigation regimes.
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Figure 2. Nightshade control with dimethenamid, acetochlor, metolachlor, and lactofen
with the low rate of irrigation.
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