
Delivery of Chemical and Microbial Pesticides from Drip Irrigation 
Emitters 
 

Traditional pesticide application in nurseries is 
by sprayer; however, spray application may not be 
efficient due to a variety of factors, such as gaps in pot 
spacing, spray drift, and spray operator skill.  
Chemigation, or injection of insecticides, pesticides, 
herbicides, etc. through irrigation systems, offers an 
alternative strategy for efficient and economical 
application of pesticides to targeted zones in soil or 
container substrates.  Improving water distribution 
uniformity of drip irrigation systems has been studied 
extensively, but the specific evaluation of a designated 
pest control agent’s uniformity throughout driplines is 
lacking, especially for the microbial bio-pesticides before 
they are used for field trials. 

 The objective of this study was to investigate 
the capability of drip irrigation systems for delivering 
water-soluble chemicals, suspendible microbial bio-
insecticides and bio-fungicides, and entomopathogenic 
nematodes (Table 1).  To achieve the objective, the 
distribution uniformity and recovery rates of these 
materials throughout driplines were evaluated under 
controlled conditions as they were discharged from 
emitters of three flow capacities (2.0, 4.2, and 6.9 L h

-1
).  

Coefficient of variation (CV) and distribution uniformity 

(DU) were used to quantify the uniformity of distribution 
of each of the materials through the dripline. 

Although all materials were readily deliverable 
through the drip irrigation system, the uniformity of the 
materials discharged varied with the material 
formulations and emitter flow capacity.  For all emitter 
flow capacities, BSF had the lowest coefficient of 
variation, followed by nematodes, Imidacloprid, SF, and 
EPF.  Conversely, the recovery rate of the five materials 
was in the reverse order.  Emitter flow capacity affected 
the recovery rates of Imidacloprid and SF discharged 
from the emitters, but not of BSF, EPF, and nematodes 
(Table 2).  Drip irrigation was demonstrated as a viable 
alternative for application of water-soluble and insoluble 
materials; however, the discharge rates of EPF and SF 
must first be determined to compensate for their non-
uniformity of delivery and low recovery rates from 
emitters. 

 
 
 
 
 
 

 

 

 
 

 
 
 
 

 
 

 

For more information, contact: Heping Zu, 

heping.zu@ars.usda.gov USDA-ARS-ATRU, 1680 

Madison Ave, Agricultural Engineering Building, 

Wooster, OH 44691 
 

Table 1.  Materials used in the test. 

Table 2.  Comparison of predicted and measured amounts of five materials discharged from individual emitters throughout 

driplines with three different size emitters. 
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