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Abstract

The effects of metham on nutsedge control and cotton vigor
were examined.  Metham was applied as a preplant
fumigant at 25, 45, and 65 gallons per treated acre.  Each
rate of metham was applied using three different
application techniques; a single spray blade (SSB),
fertilizer shanks (Fert.), and a triple spray blade (TSB).  

All metham treatments provided excellent nutsedge control
for 21days (89-100% control).  There were minor
differences in nutsedge control among the three types of
shanks used.  Only the 65 gallon per treated acre rate
provided acceptable nutsedge control (77%) for 44 days.
Increasing rates reduced seedling disease and increased
seedling vigor.   Although metham reduced weed
competition, it also reduced the percentage of roots infected
with mycorrhiza fungi.  As a result, seedling phosphate
levels were significantly lower in all metham treatments
than the untreated control.  However, this effect was only
temporary in that by the first bloom evaluation, phosphate
levels in metham treatments were equivalent to that of the
untreated control.  Tissue analyses were also evaluated for
nitrogen, potassium, and zinc; however, differences were
minor.  A mid-season soil sample was taken to determine
nutsedge tuber counts and distribution in the soil profile.
All metham treatments seemed to have higher tuber counts
than the untreated control, with the exception of the triple
spray blade in the top eight inches of soil.     

Introduction

In California cotton, purple nutsedge is one of the most
persistent and difficult weeds to control. Purple nutsedge is
commonly found in moist sandy soils throughout the San
Joaquin Valley.  It is a perennial that can reproduce via
rhizomes or seed, however, it predominantly reproduces by
rhizomes.  It is estimated that in California there are 150
thousand acres infested with weeds of the Cyperus genera.
Since 1990, the percent reduction in yields due to Cyperus
spp. has risen from 15 percent to 19 percent (Byrd 1993).
The increased presence of purple nutsedge is due to the lack
of sound sanitary practices, crop rotation, and selective
postemergence herbicides that kill purple nutsedge without
severely affecting cotton seedling vigor. Typically, fields

severely infested with purple nutsedge produce poor stands
that result in reduced yield. Because of its ability to infest
the seed row, hand hoeing is not a cost effective method of
control for purple nutsedge.   
 
The current method of control is a broadcast application of
MSMA.  MSMA provides good control of purple nutsedge;
however it may cause severe stunting, decreased seedling
vigor, and reduced yield.  Wright and Vargas demonstrated
the effectiveness of metham against purple nutsedge in the
seed row.   

Metham is a soil fumigant, which is used to kill
germinating weed seeds, underground vegetative plant
parts, nematodes, bacteria and fungi.  Upon contact with
moist soil metham breaks down, forming methyl-
isothiocyanate, a highly volatile and toxic compound.  After
application, methyl-isothiocyanate vapor dispersal occurs
within 1-5 hours and dissipates from the  soil within 2-3
weeks.  

Using metham for purple nutsedge suppression provides a
weed-free period for cotton stand establishment and reduces
soil borne pathogens. The use of metham has had some
detrimental effects.  Occasionally, metham causes stunting
of seedlings as a result of mycorrhizal fungi mortality.

Due to its competitiveness and its ability to reproduce,
purple nutsedge has become a very important weed of
cotton.  There fore, alternative management methods for
purple nutsedge control are in high demand.

Materials and Methods

This study was a randomized complete block, with four
replications.  Plot size was two - 30 inch rows by 1250 feet.
Metham was applied on April 5, as a preplant fumigant.
The cotton was planted April 22.  Three different types of
shanks were used and evaluated at 0, 25, 45, and 65 gallons
per treated acre. The three types of shanks used were as
follows:  single spray blade (SSB), applied at a depth of 4
inches; fertilizer shanks - two per row (Fert.), applied at a
depth of 4 to 10 inches; and a triple spray blade (TSB),
applied at a depth of 4 to 12 inches.  Applications were
made to pre-irrigated, pre-formed beds in an 8 inch band.
All metham treatments were covered with a 6 inch soil cap,
to prevent volatilization.  

Plant population was based counts of one thousandth of an
acre.  Percent nutsedge control was visually evaluated.
Mycorrhizal infection was evaluated on a sample of 25
seedlings per plot.  Roots were removed and a sub sample
was taken to evaluate each plot.  Seedling disease rating
was based on a sample of 25 plants per plot, and scored on
a scale of 0 to 4; 0, exhibition no symptoms of disease and
4, exhibiting severe disease symptoms.  Tissue analysis was
based on petiole sampling at the physiological stages of
first bloom, peak bloom and cut out.  Additional tissue
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samples were taken at the seedling stage to observe the
effect of mycorrhizal death on uptake of nutrients.  Soil
sampling with a sand agar (3 inch diameter) was performed
to determine distribution of purple nutsedge tuber counts
and distribution in the soil profile.  Samples were taken at
increments of four inches in depth, down to 20 inches.  Ten
soil samples were taken per plot, per depth.    

Results and Discussion

All metham treatments provided excellent control of purple
nutsedge for 21 days (Table 1).  There were minor
differences in nutsedge control between application
methods (Table 1).  The 65 gallon per treated acre rate
provided 70 to 75% control of nutsedge for 44 days (Table
1).  Increasing rates of metham reduced severity of seedling
disease (Figure 1).  In addition, increasing rates increased
seedling vigor, but had minor effects on plant population
(Table 2).  All metham treatments reduced mycorrhizal
infection and seedling phosphate levels (Table 3). All
metham treatments seemed to have higher tuber counts
than the untreated control, with the exception of the triple
spray blade in the top eight inches of soil (Figures
3,4,5,6,7).  The distribution of tubers in the soil profile was
34% (0-4”) , 39% (4-8” ), 19% (8-12”), 6% (12-16”), and
2% (16-20”) (Figure 8).  There were minor differences in
tissue levels of N, P, K, and Zn (Tables 4,5,6,7).  There
were no differences in plant monitoring.  All metham
treatments slightly reduced yield (Figure 2).   
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