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Abstract: 
In greenhouse experiments, 14C-glyphosate application to mature leafy 
spurge (Euphorbia esula L.) plants resulted in detectable radioactivity in 
the laticifer system 5 days after treatment. 
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Introduction 
 

Leafy spurge is a perennial weed that infests large areas of the prairie provinces of 
Canada and the Northern Great Plains of the United States. It is difficult to control with 
herbicides. Leafy spurge has a system of specialized cells that contain latex and are clas-
sified as non-articulated branched laticifers (Raju 1985). The exact function of the lati-
cifer system is not known, but one possible function is for sequestering secondary 
metabolites (Bonner and Galston 1947). It has been suggested that the laticifer of com-
mon milkweed may accumulate herbicides and reduce their effectiveness (Waldecker and 
Wyse 1985). No data exists to support this hypothesis for leafy spurge. The objective of 
this study was to determine if leafy spurge laticifers accumulate herbicide. 

Glyphosate herbicide was chosen for this experiment because it is not readily metabo-
lized by leafy spurge (Gottrup et al. 1976). Eight uniform greenhouse-grown plants in the 
vegetative phenological stage were selected. The plants were grown in 10 × 30-cm poly-
vinyl chloride pipes under a 16-hour photoperiod supplemented with a combination of 
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fluorescent and incandescent lamps. The day/night temperature was 20±40ºC. Methyl-
labeled 14C-glyphosate (specific activity 1.97 mCi mmol-1) was mixed with an equimolar 
amount of isopropylamine and 0.25 % Mon0818 surfactant. Three leaves on each plant, 
two-thirds of the way up the stem were treated with a total of 10 µL containing 0.52 µCi 
14C-glyphosate. 

Five days after treatment the treated leaves were removed and the 14C remaining on 
the treated leaf surface was determined as previously described (Maxwell et al. 1987). 
Radioactivity was measured by liquid scintillation spectroscopy. At 5, 15 and 30 days 
after treatment latex was collected in capillary tubes by nicking the stem in several loca-
tions and collecting the first and subsequent latex drops exuded by the plant separately. 
The first drop was assumed to contain phloem plus latex exudate while the subsequent 
drops represented latex alone (Biesboer and Mahlberg 1978). The average volume of la-
tex collected in the first and subsequent drop at 5, 15 and 30 days after treatment was 
12±5 and 5±6, 16±6 and 3±2 and 3±9and 3±2 µL, respectively. The experimental design 
was completely random and the experiment was repeated once with qualitatively similar 
results. 

Treated leafy spurge plants absorbed 68±1.4% of the applied radioactivity after 5 
days. This compares favorably with 89% absorption of 14C-glyphosate by green-
housegrown leafy spurge plants maintained for 7 days at high relative humidity (Gottrup 
et al. 1976). 

Low levels of radioactivity were detected in the phloem plus latex 5 days after treat-
ment and radioactivity increased thereafter (Table 1). There was no detectable radioactiv-
ity in the latex 5 days after treatment. Levels of radioactivity were significantly higher 15 
days and 30 days after treatment. Waldecker and Wyse (1985) reported that laticifer cells 
of common milkweed do not accumulate glyphosate. However, their conclusion was 
based on limited detection of 0.72 dpm µL-1 of 14C in the phloem plus latex only 3 days 
after 14C-glyphosate application. The difference between results reported here and those 
of Waldecker and Wyse (1985) could be due to species differences or more likely, a 
longer time period is required for movement of radioactivity in amounts sufficient for 
detection than was used by Waldecker and Wyse (1985) (Table 1). Our results indicate 
that the laticifer system of leafy spurge accumulates glyphosate or its metabolites. 

The radioactive glyphosate was a gift from Monsanto Agricultural Products Com-
pany. 

Table 1. The accumulation of 14C in the laticifer system of leafy spurge. 

 

 

Days after application Phloem and latex Latex 
 (dpm µL-1) (dpm µL-1) 
  5 0.1 0 

15 2.4 8.2 
30 1.9 5.5 
SE 0.2 1.85 
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