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 Introduction 
The United States has the second largest citrus industry in the world 

valued at $2.68 billion in 2005/06. One of the major insects 

affecting the industry is the citrus leafminer (CLM), Phyllocnistis 

citrella. CLM larvae create wounds in the leaves during feeding that 

allow bacteria and other microorganisms to enter and infect the 

plant. For example, recent research has shown that damage caused 

by CLM can increase the incidence of citrus canker.   

 

This research describes the quantitative analysis and field 

performance evaluation of three commercially available pheromone 

lures for monitoring citrus leafminer: PHYCIT lure (Alpha Scents, 

Inc.), ISCAlure Citrella (ISCA Technologies, Inc.) and Citrus 

Leafminer Lure (Monterey Lawn and Garden Products, Inc.). 

 Trap Design 
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 Methods – Laboratory   Methods – Field  

Quantitative analysis: Twenty four samples of each commercial 

CLM lure were placed inside individually labeled plastic delta 

traps for aging in a residential orchard in Riverside, California. 

Three samples of each treatment were collected weekly for 8 

weeks. Chromatographic analysis were performed on each 

sample using an Agilent Gas Chromatograph System equipped 

with split/split less capillary inlet, a VF-WAXms column (30 m x 

0.25 mm x 0.25 µm), an Agilent 5975C Mass Spectrometer with 

quadruple detector and an Agilent G4513A automatic liquid 

sampler. 

 Conclusion 

The differences in CLM captured per trap per day are most likely 

due to the composition of active ingredients in each lure type. 

CLM pheromone lures that do not have P. Citrella-specific 

pheromones, satisfactory isomeric ratio and/or optimal attractive 

blend seem to not offer effective and long-lasting field 

performance. Of the CLM lures evaluated, the lures containing a 

higher ratio of (Z,Z,E)-7,11,13-Hexadecatrienal (triene) : (Z,Z)-

7,11- Hexadecadienal (diene) were the ones to present the best 

field performance. The lures containing lower ratios or plant 

volatiles in place of P. Citrella pheromone did not show equal 

longevity or consistency in capture of CLM. These results 

suggest that ISCAlure Citrella surpasses its competitors with 

regard to capture of CLM due to its species-specific pheromone 

composition along with high isomeric purity and optimized 

blend ratio.  

 Results – Field  

 Field trapping performance: The experiment was conducted in a 

second residential orchard located in Riverside, California. The 

study site contained approximately 100 citrus (predominately 

orange) trees. The field experiment was a complete block design 

with 3 replicas. Treatments were: 1) PHYCIT lure, Alpha Scents, 

Inc. 2) ISCAlure Citrella commercial lure, ISCA Technologies, 

Inc. 3) ISCAlure Citrella, high isomer lure, and 4) Citrus 

Leafminer lure, Monterey, Lawn and Garden Products, Inc. To 

reduce positional influences on insect captures, traps within each 

block were rotated weekly so that data was collected from each 

trap in every position within the block; Data was collected in the 

form of CLM capture per trap. 

Figure 3. ISCA Technologies Delta Trap. Trap 

was labeled and lure was place inside Trap.    

Figure 1.  (Left) Vial-type lure affixed to a 

yellow sticky trap using a zip-tie. (right) Lure 

contained in a blister pack. A hole is 

punctured in the rim of the blister pack and 

both the trap and lure are hung using a twist 

tie.  

Figure 2. Rubber septa lure secured to a plastic delta trap using a fabric pin. 

After 103 days in the field, the mean number of citrus leafminer 

adults captured per trap per day was 80.39, 101.44, 6.07 and 41.49 

for ISCAlure Citrella, ISCAlure Citrella (high isomer), Alpha 

Scents CLM lure and Monterey's CLM lure, respectively. Traps 

baited with ISCAlure Citrella (high isomer and commercial) 

captured significantly more CLM per trap per day than the 

competitors' lures based on analysis of variance (F = 50.23, 3 df, P = 

0.000) with means separated by Tamhane's T2 test. Temperature did 

not appear to directly impact moth captures during this study. In 

terms of attraction and longevity, ISCAlure Citrella (high isomer 

and commercial) demonstrated superior performance in the field, 

with the highest number of moths captured per trap per day for the 

103 days of study. 

Chemical analyses of the commercial CLM lures revealed that 

PHYCIT lure and ISCAlure Citrella have a blend of (Z,Z,E)-

7,11,13-Hexadecatrienal (triene) and (Z,Z)-7,11- Hexadecadienal 

(diene) as active ingredients. These two compounds are part of the 

three nature identical sex pheromones released by CLM females. 

Monterey's CLM lure did not contain species-specific 

pheromones, but instead a blend of plant volatile compounds 

identified in its composition.  

 Results – Laboratory 

Figure 0. (Left) Leaf damage caused by CLM . (Right)  Citrus canker on lime fruit. CLM 

damage increases vulnerability and susceptibility of citrus trees to canker by  allowing the 

bacterium to penetrate the tissue. 
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