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Perennial pepperweed is an invasive herbaceous perennial that can quickly establish and
in many sensitive areas throughout the west.  In these sensitive areas (e.g. wetland, riparian) few
herbicides are registered for use in controlling this weed, and provide limited control when used
exclusively (Renz & DiTomaso 1999).  Fortunately when combined with early season mowing,
glyphosate can provide excellent control given ample resprouting occurs (Renz & DiTomaso
1999).  Several mechanisms can be responsible for this enhanced control including: 1) increased
deposition of glyphosate onto shoots, 2) altered distribution of glyphosate to tissue that favors
accumulation below ground, 3) increased absorption of the glyphosate, and 4) increased
translocation rates of the glyphosate below ground.  Previous results indicate translocation rates
are not altered due to mowing (Renz & DiTomaso 1999), however applications are delayed to
allow shoots to resprout.  This delay synchronizes treatments with maximum translocation rates
into below ground organs (Renz & DiTomaso 1999).  Experiments in 1999 addressed how
mowing altered the deposition and distribution of glyphosate within the canopy of perennial
pepperweed.

A randomized complete block design was established at 2 sites.  Site 1, was a floodplain
with light soils and a shallow water table (within the Yolo Bypass).  Site 2 was a seasonal
wetland with heavy, drier soils with a much deeper water table (within the Sacramento National
Wildlife Complex [Colusa]).  In both sites plots were not mowed, mowed at the flowerbud or
mowed at the full flower stage.  Plants were allowed to resprout to the rosette, flowerbud or
fruiting stages (approximately 30 days each) before applications were made.  Applications were
made to control areas (not mowed) at the initial flowerbud 1, full flower and fruiting stages.

Applications consisted of 3.33 kg a.e./ha of glyphosate along with 1% (v/v) of a water
soluble dye (Hi-Light Blue).  After the solution dried, shoots were harvested from three
0.0625 m2 areas within each plot and separated into basal third, middle third, top third of the
canopy and flowers/fruit if present.  The dye was removed from organs by washing tissue with a
known volume of 0.01 % (v/v) Triton X-100.  An aliquot was taken from the rinsate of each
sample and with the use of a spectrophotometer, concentrations of dye present were calculated.
These values were compared to the calculated value of total dye applied to each area, and data
was converted to percent of total dye recovered.

Areas mowed at the full flower stage responded similarly to areas mowed at the
flowerbud stage, thus data will not be discussed.   In both sites, either significantly more or

                                                
1 At Colusa applications were also made at the early flowerbud stage (before axillary buds lost dormancy).
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equivalent amounts of dye were recovered on shoots in areas not mowed compared to mowed
areas (see table).  Mowed areas in site 2 had less total dye recovered compared to site 1. This is
likely due to drier conditions and reduced resprouting compared to site 1.  Resprouting is
essential for this control strategy to be successful and appears to be closely related to soil
moisture.  However, there was no significant difference in the amount of dye recovered in any of
the stages in mowed areas at either site.

At both sites 61 - 88 % of the dye recovered was found within the top part of the canopy
(including flowers/fruit) at the flowerbud, full flower and fruiting stages in areas not mowed.  In
contrast, 67 - 100 % of the dye recovered was deposited in the basal third of the canopy in areas
mowed that resprouted back to the flowerbud stage.  This difference in location of glyphosate
deposition may play a significant role in enhanced control as research has indicated that basal
leaves preferentially translocate systemic herbicides into below ground organs (Hill & Weaver
1961; Hunter 1995; Stamm Katovitch et al. 1998).

The combination of delaying herbicide applications, decrease in the number of above
ground sinks (fruits and flowers) and deposition of herbicide to the basal portion of the canopy
are currently believed to be factors involved in the enhanced control with mowing and
glyphosate.  Future research will focus on determining differences in uptake and translocation of
radioactive glyphosate to further elucidate the mechanisms responsible.

Distribution of dye within the canopy of perennial pepperweed (Lepidium latifolium L.)

% Dye recovered
Site Mowed Sprayed Basal Middle Top Flower/fruit Total1

YB NA flowerbud  4 9 30   0  44   b
YB NA full flower  4 9 19 29  60 ab
YB NA fruiting  4 7 30 50  92 a
YB flowerbud rosette 41 0 0   0  41   b
YB flowerbud flowerbud 40 4 4   0  48   b
YB flowerbud fruiting 19 10 10 11  51   b

Colusa NA early flowerbud   3 10 71   0  84 a
Colusa NA flowerbud   4 21 40   0  65 ab
Colusa NA full flower   1 4 23 19  48   bc
Colusa NA fruiting   2 6 21 15  44   bc
Colusa flowerbud rosette 16 3 3   0  22     c
Colusa flowerbud flowerbud 21 2 3  5  31   bc
Colusa flowerbud fruiting 16 4 4  4  29   bc

1 Significant differences were tested with tukey's (p < 0.05)
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Evaluation of Microbial Products Used in Lake Management
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Commercial water treatment products were studied in laboratory, greenhouse and field
experiments.  Nutrient concentrations and viable cell counts were determined for the microbial
products Algae-Tron, Aqua-5, Biorestoration Formula-2 and LakePak WSP.  Pond
enclosure studies were conducted to quantify the effects of Aqua-5, BactaPur, LakePak
WSP, copper sulfate and the aquatic herbicide Reward (diquat) on bacterioplankton,
sediment bacteria, zooplankton, aquatic vascular plants and algae.  Bacterioplankton numbers
were significantly increased by applications of the products Aqua-5, LakePak WSP and
Reward.  The copper sulfate and Reward treatments significantly affected chlorophyll a
concentrations, aquatic vascular plant biomass and zooplankton populations, however,
applications of the microbial products Aqua-5, BactaPur, LakePak WSP at
recommended rates, did not significantly affect those water quality variables.  Under these
experimental conditions, there was no indication that the inoculation of lakes and ponds with
commercial preparations of bacteria would be beneficial.
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