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Comparison of Preemergence Herbicides in Spinach

Kai Umeda

Abstract

Spinach exhibited progressively increased injury and crop stand reduction with
increasing rates of s-metolachlor and dimethenamid-p.  At the lowest rate applied,
s-metolachlor at 0.38 lb ai/A caused minimal injury at 10% and slight stand
reduction compared to the untreated check.  Dimethenamid-p injured spinach 25%
at the lowest rate applied and significant stand reduction was observed at 0.5 lb
ai/A or greater.  At equivalent rates, dimethenamid-p was more injurious to spinach
than s-metolachlor.

Introduction

Weed control in most vegetable crops is very limited in the availability of the number of herbicides.  Spinach production
is severely hindered with almost no effective herbicide for preemergence or postemergence weed control.  In the desert
fresh market spinach production areas, many difficult to control winter annual weeds require hand-hoeing and cultivation
to maintain relatively clean fields.  In recent years, Dual* (metolachlor) herbicide became available with an emergency
exemption to offer some relief to control most grass weeds and some small-seeded broadleaved weeds.  Metolachlor was
reformulated as a new resolved molecule, s-metolachlor, so that a lesser amount of a more effective product could be
used by spinach growers.  Dimethenamid-p (Outlook* or Frontier*) is another product in the same chemical family as
s-metolachlor and its relative efficacy and safety are being evaluated and compared in various experiments.  This field
test was conducted to determine and compare the safety of s-metolachlor and dimethenamid-p on spinach when applied
preemergence.

Materials and Methods

A small plot experiment was conducted at the University of Arizona Maricopa Agricultural Center, Maricopa, AZ.
Spinach cv. Bejo-2521 was direct seeded on 22 October 2002 in two rows on raised and shaped 40-inch beds.  Each plot
consisted of two beds measuring 50 ft in length.  Herbicide treatments were replicated three times in a randomized
complete block design.  All preemergence herbicide treatments were made using a backpack CO2 sprayer equipped with
a hand-held boom consisting of four flat fan 8004 nozzles spaced 20 inches apart.  Treatments were applied in 22 gpa
of water at 20 psi.  Preemergence herbicides were applied on 22 October and furrow irrigation applied immediately after,
and the beds were sub-irrigated to wet the soil surface across the bed top to activate the herbicides.  At the time of
herbicide applications, the temperature was 82°F, partly cloudy, and there was a slight breeze.  The soil was dry and the
surface temperature was 80°F.  At four weeks after the first water date and herbicide applications, spinach stand counts
were assessed by counting the number of plants in 3 ft. of row in each of the two seedlines on the beds and crop injury
was assessed with visual ratings.

Results and Discussion

Spinach exhibited progressively increased injury and crop stand reduction with increasing rates of s-metolachlor and
dimethenamid-p.  At the lowest rate applied, s-metolachlor at 0.38 lb ai/A caused minimal injury and slight stand
reduction compared to the untreated check.  At rates of 0.5 lb ai/A or greater, spinach injury was not acceptable at 27%



or greater. Significant stand reduction occurred with s-metolachlor applied at 0.75 lb ai/A or more.  Dimethenamid-p
injured spinach 25% at the lowest rate applied at 0.38 lb ai/A and significant stand reduction was observed at 0.5 lb ai/A
or greater.

Spinach injury was greater with dimethenamid-p compared to s-metolachlor when applied at equivalent rates.  Significant
spinach stand reduction occurred at 0.75 lb ai/A of s-metolachlor compared to 0.38 lb ai/A of dimethenamid-p.  At
equivalent rates, dimethenamid-p was more injurious to spinach than s-metolachlor.  

*Product names mentioned are registered trademarks. Any products, services, or organizations that are mentioned,
shown, or indirectly implied in this publication do not imply endorsement by The University of Arizona.

Table.  Preemergence herbicide injury on spinach.

Spinach
Treatment Rate Injury Stand reduction

lb ai/A % no. of plants1

Untreated check 0 28.0
s-metolachlor 0.38 10 26.3
s-metolachlor 0.5 27 23.8
s-metolachlor 0.75 43 21.5
s-metolachlor 1.0 47 18.2
Dimethenamid-p 0.38 25 25.2
Dimethenamid-p 0.5 38 18.5
Dimethenamid-p 0.75 67 17.5
Dimethenamid-p 1.0 78 14.8

LSD (p=0.05) 16.4 6.43

Herbicides applied on 22 October 2002.
Assessments made on 11 November 2002.
1No. of plants are average of 3 ft. of row of 2 lines per bed.


