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OBJECTIVES 

Objectives:  
 
1. Determine the species composition of leaffooted bugs and 

stink bugs on almonds and alternate host plants 
 

2. Conduct a field-cage study to assess feeding damage by 
leaffooted bugs on almonds 

INTRODUCTION 

REFERENCES 

Leaffooted plant bugs (LFPBs) feed on developing 
almonds, which results in nut drop and damage to 
developing kernels. LFPBs are difficult to detect in the 
field prior to observing symptoms of feeding 
(gummosis) or nut drop (3,4,5). Currently, there is no 
trap or lure for monitoring LFPBs. A long-term goal 
for leaffooted bug management is to develop an 
early detection monitoring system.  
 
Our first goal is to determine which species of LFPBs 
are abundant, and whether there may be cryptic 
species or host plant associated strains. Species 
identification is important, as attractants such as 
pheromones can be species specific (1,6,11).  
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In addition, the almond age 
and the variety may affect 
when the gummosis 
response appears. Our 
second goal was to 
conduct a field-cage study 
to assess feeding damage 
by LFPBs on almonds 
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OBJECTIVE 2-FIELD CAGE STUDY  Results - L. clypealis 

Results - L. zonatus 
For Leptoglossus  zonatus, a total of 150 male adults 
were collected on almond, pomegranate and pistachio 
host plants. DNA was extracted, and a total of 327 
AFLP markers were obtained using two primer 
combinations.   
 
There were two genetically distinct clusters (Fig.5).  
 
Genetically distinct populations were collected from 
Lost Hills in 2013 and 2014 (green and red bars)(Fig.5). 
(Lost Hills is south of Kettleman City) 

 
Many individuals displayed hybridization (Fig.5).  
 
 
 
 

Fig. 4. Structure-generated bar graph for L. clypealis  with 47 individuals, K=2. 
This suggests that these insects on almonds and pistachios are interbreeding 
and moving between almonds and pistachios.  
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DNA was extracted from a total of 47 Leptoglossus clypealis 
male adults. Two primer combination were used to obtain 360 
AFLP markers. This number of individuals and markers were 
found to be sufficient in order to adequately represent population 
genetic structure (8).  
 
Most individuals belonged to one genetic cluster (Fig.4).  
No cryptic species of L. clypealis were found. 
 
L. clypealis on almonds and pistachios are interbreeding 
 

The California map (Fig.2) 
shows northern, central and 
southern collection sites for 
both L. clypealis and               
L. zonatus.  

Table 1. Collection sites and host plants for both species.  

Fig. 1. Leaffooted plant bugs found in this study. The two species can be distinguished at each 
instar/stage. 
1a. Leptoglossus clypealis  nymph 1st instar. 1b. Leptoglossus clypealis in roughly 3rd instar 
stage. 1c. Leptoglossus clypealis adult has a distinctive spine-like tylus on the distal end of 
head.  1d. Leptoglossus zonatus nymph. 1e. Leptoglossus zonatus in roughly 2nd instar. 1f. 
Leptoglossus zonatus adult has 2 distinct spots on its anterior pronotum.  
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1. Chico 

2. Manteca 

5,6. Gustine 

4. Delhi 

7. Le Grand 

3. Merced 

8, 9, 10. Lost Hills 

12, 13. McKittrick 

14. Bakersfield 
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Fig. 2. Map of collection sites 
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L. zonatus L. clypealis 
Site Collected Host Plant Site Collected Host Plant 

1. Chico Pomegranate 2. Manteca Almond 
4. Delhi Almond 3. Merced Unknown 
5. Gustine Pomegranate 7. Le Grand Pistachio 
6. Gustine Almond 11. Lost Hills Pistachio 
8. Lost Hills Pomegranate 17.Bakersfield Pistachio 
9. Lost Hills Pistachio 

  10. Lost Hills Pomegranate 
  12. McKittrick Almond 
  13. McKittrick Pistachio 
  14. Bakersfield Pomegranate 
  15. McFarland Pomegranate 
  16. McFarland Pistachio 
   

  Leaffooted plant bugs have been collected from 
almonds, pistachios and pomegranates throughout the 
central valley.  

• Determine the species composition of Leaffooted plant 
bugs on almonds and alternate host plants 

Results – Leaffooted bug Species Abundance 
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Fig. 6. The percent almond drop in each treatment over the 
course of the field-cage study (March-Sept 2014).  
Controls (green bars) were branches enclosed in a mesh 
sleeve cage. Almond drop in controls was ~5-10%.  The 
mechanically punctured almonds (white bars) had nearly 
50% of almonds drop. L. clypealis adults were caged on a 
separate group of branches (blue bars), and almond drop 
was about twice as high as the controls. The fourth group 
(red bars) are caged branches with L. zonatus. Almond 
drop in L. zonatus cages was higher than in L. clypealis 
cages, for three of four varieties.   

Fig. 7. Kernel damage totals at end of field-cage 
study 

Fig. 3. For each crop plant, the percent of L. zonatus (red) or    
L. clypealis (blue) collected on each of the host plants.  

Fig. 5. Structure analysis of L. zonatus collected from various 
locations throughout California (see Table 1 for map).  
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