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IN-FIELD & EDGE-OF-FIELD BMPs 

Winter cover crops Stiff-grass hedges Constructed wetlands 

Conservation tillage Grassed waterway Slotted-inlet pipes 
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• Constructed wetland studies 

on pesticide mitigation since 1996 

 

• Initial studies looked at wetland 

mitigation of chlorpyrifos, atrazine, 

and metolachlor based on 3 runoff 

scenarios (0.5%, 1%, and 5%) 

 

• Objective was to determine length 

of wetland buffer needed for  

mitigation of pesticides 

 

• Later studies looked at methyl 

parathion mitigation in ponds with 

and without vegetation 



 

      Buffer length needed  

                 for mitigation 

 

Chlorpyrifos                184-230 m 

Atrazine                       101-281 m  

Metolachlor                100-400 m 

 
Methyl Parathion (plants)     18.8 m 

Methyl Parathion (no plants)    62.9 m 





• Mass Partitioning 
– Wetland 1: 53 ± 4% WATER 

                       44 ± 4% SEDIMENT 

                         2 ± 0% PLANT 

 

– Wetland 2:  66 ± 5% WATER 

                       31 ± 4% SEDIMENT 

                         3 ± 1% PLANT 

 

– Control: 38 ± 7% WATER 

                       62 ± 7% SEDIMENT 

Results 
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Wetland 1:  53% retention 
 
Wetland 2:  58% retention 
 
Control:      55% retention 



• Diazinon stability influenced by pH 
• Wetland system pH = 6 

• pH 7 = diazinon half-life is 138 d 

• pH 5 = diazinon half-life is 12 d 

 

• Why not better uptake by rice? 
• Too late during life cycle? 

• Other studies have shown at least limited uptake by rice when 
applied to a field 

 

Future studies focus on exposure during active 
growing season, increasing wetland HRT, 

manipulating water depth, microbial activity 

Discussion 



Beasley Lake Watershed 

Sunflower 
County 

Beasley Lake 

Location: Sunflower 
County, MS 

Dimensions:  25-ha 
lake, 915-ha 
watershed, 135-ha 
riparian forest 

Mississippi 





Beasley Lake Constructed Wetland 
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Materials & Methods 

• Mixture (diazinon, cyfluthrin, lambda-cyhalothrin & 
suspended sediment) amended for 4 hours 

 

• Amount of pesticide used based on… 
• Recommended application rate 

• Wetland contributing area (35 acres) 

• Assumed 1% pesticide runoff 

– Rainfall based on 0.51” event with 50% runoff 



Simulated Runoff 



Constructed Wetland 

Mixing Chamber 

Water, Sediment, & Pesticide 

(Sampling site #1) 

Sampling site #2 



Constructed Wetland 

Site #4 
Site #5 

Site #6 



Constructed Wetland 

Site #8 

Site #9 

Site #10 





Results (1 h – 13 d) 
DIAZINON 
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Results 
Overall (SRP + cell 1 + cell 2) 55 d 

LAMBDA-CYHALOTHRIN 
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Results 
Overall (SRP + cell 1 + cell 2) 55 d 

CYFLUTHRIN 
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Drainage Ditches 
 

 
--Already in place in the agricultural production landscape 
 
--Historically served as means for water transport 
 
--Actually served as sites for contaminant transfer and  
  transformation 





 

 

Thighman 
Beasley 
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Sacramento 
Valley, 

California 
USA 

Project location 



 

 



 

 

                                              V-vegetated        V-unvegetated 
 
C-permethrin ½ life (h)   2.4  3.5 
         
C-permethrin ½ distance (m)  22  50 
 
 
 
T-permethrin ½ life (h)   3.4  3.7 
 
T-permethrin ½ distance (m)  21  55 
 
 
 
Diazinon ½ life (h)   4.5  4.5 
 
Diazinon ½ distance (m)   56  158 

Pesticide Reduction Results 
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Rice No Rice 
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0.136 
0.082 

1.411 
1.661 Dormant season 

2004 

Max farm  
effluent load 

0.04 0.05 

0.55 
1.08 

N      P 
kg/ha 

Outlet load 

N      P 
kg/ha 

N: 71% decrease 
P: 40% decrease 

N: 61% decrease 
P: 35% decrease 

Growing season 

2004 

2004 – Ditch reduction capacity 



Dormant season 

2005 

Max farm  
effluent load 

N      P 
kg/ha 

Outlet load 

N      P 
kg/ha 

N: 9% decrease 
P: 58% decrease 

N: 63% decrease 
P: 58% decrease 

Growing season 

2005 

0.155 
0.578 

0.143 
0.24 

0.162 

0.465 

0.06 
0.196 

2005 – Ditch reduction capacity 



      

 


