
Distribution of Chemical and Microbial Pesticides Delivered Through 
Irrigation Systems 
 

The injection of pesticides into drip irrigation 
lines offers an efficient and economical alternative for 
the delivery of pesticides to targeted zones in soil or 
container substrates.  While improving the uniformity of 
water distribution through drip irrigation systems has 
been studied extensively, little research has evaluated a 
designated pest control’s uniformity through drip lines.  
This study investigates 1) the capability of drip irrigation 
systems to deliver water soluble chemicals, suspendible 
microbial bio-insecticides and fungicides, and 
entomopathogenic nematodes; 2) distribution patterns of 
these chemical and microbial pesticides in the soil. 

Drip irrigation uniformly dispensed water soluble 
Brilliant Sulfaflavine (BSF), water-dispersible insecticide 
(Imidacloprid), and suspended nematodes, but not the 
suspended powder formulation of the entomopathogenic 

fungus (EPF) or the suspended granular formulation of 
the microbial soil fungicide SoilGuard (SF); (Table 1).  
Emitter size and flow capacity affected the recovery 
rates of Imidacloprid and SF discharged throughout the 
drip line, but not of BSF, EPF, and nematodes (Table 2). 

These results demonstrated that drip irrigation 
could be a viable alternative method for water-soluble 
pesticide applications, but may be limited for delivery of 
suspended powders and granular agents due to poor 
uniformity and low recovery rates. 

 
 
 
 
 
 

 
 

 

Table 2.  Comparison of 

predicted and measured 

amounts of five materials 

discharged from individual 

emitters throughout drip lines 

with three different size 

emitters.  Standard deviation is 

presented in parentheses. 

Table 1.  Mean coefficient of 

variation (CV) and distribution 

uniformity (DU) of water 

soluble Brilliant Sulfaflavine 

(BSF), water-dispersable 

Imidacloprid, suspended 

powder formulation of 

entomopathogenic fungus 

(EPF), suspended granular 

formation of microbial soil 

fungicide SoilGuard (SF), and 

nematodes discharged from 

emitters with three different 

flow capacities (2.0, 4.2, and 

6.9 L/h) at 138 kPa pressure. 

 

For more information, contact: Heping Zhu, 

heping.zhu@ars.usda.gov, USDA ARS-ATRU, Old 

Admin Building, 1680 Madison Ave., Wooster, OH, 

44691 

 

Zhu, H., Wang, X., Reding, M.E., Locke, J.C. 2011. Distribution of Chemical and Microbial Pesticides Delivered Through Drip 

Irrigation Systems. In: Stoytcheva, M. editor. Pesticides - Formulations, Effects, Fate. Rijeka, Croatia: InTech. p 155-180. 


