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Lygus bug Movement 

Sink 

Source 

Damage Crop loss 
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Presentation Notes
We know that adult Lygus bugs can move from mature, dry or senesced “source” hosts like alfalfa and weeds to “sink” cotton fields. These immigrating adults impact cotton by direct feeding and by initiating the growth of nymphal populations. Their feeding on young squares results in abortion; their feeding on larger squares can interfere with normal fertilization of the flower, leading to poorly formed, undersized or light bolls. Heavy infestations can result in Lygus damage to small bolls. 



How do Lygus bugs colonize and develop once 
arriving in individual cotton field? 

Presenter
Presentation Notes
BUT, very little is known about smaller scale Lygus movement within cotton fields or precisely how they colonize and develop once arriving in individual cotton fields? To help answer this question we propose the using of insect marking technique to follow Lygus bugs movement within cotton field. 



Marking technique for insect dispersal 

Insects can be marked in the field using protein-rich 
food products 

 
• Egg white (the mark is egg albumin protein) 

• Milk (the mark is milk casein protein) 
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Presentation Notes
Insect can be marked with protein-rich products, like egg white, cow milk, or soy. Research has shown that these products can be sprayed in the field using conventional spray equipment to mark insects. After collecting insects from the field, protein-marked insects can be tracked to measure their movements in the field. The assays have been optimized for mass screening and field-scale studies. By spraying different cotton areas within one field, we can follow the field-scale movement of Lygus in cotton. We can determine how far a Lygus bug traveled traveled based on where we sprayed our mark and where we collected this individual from.



Marking technique for insect dispersal 

Protein can be applied using  
conventional spraying equipment 



Experimental Design 

• 66 plots, 40x40 ft, 7 ft alley 

• 6 marked plots in the middle 

• Combined with efficacy trial 

• Sampled weekly 



Materials and Methods  

Dates of marker applications and sampling after each spray 

Protein Spray Date Sampling Date Days after spray 

Milk 7/26/12 
7/27/12 1 
8/1/12 6 

Milk 8/2/12 
8/3/12 1 
8/7/12 5 

8/13/12 11 
Egg White 8/14/12 8/20/12 6 

Milk 8/26/12 
8/31/12 5 
9/6/12 11 



• 10 leaf discs from each marked plot 

• 25 Sweeps from each plot 

• Different nets for marked plots 

• Sample bags rapidly put on dry ice to  

minimize movement and contamination 

 

 

Materials and Methods  



• Samples sorted out the same day 

• Each individual insect put in tube 

•  A lot of toothpicks! 

 

Materials and Methods  



1. Add insect sample 

2. Wash with 
PBST 

3. Add primary 
antibody (e.g., egg 
albumin antibody) 

8. Observe 
color 
development 

4. Wash with 
PBST 

5. Add secondary 
antibody with 
enzyme attached 

6. Wash with 
PBST 

7. Add substrate for 
enzyme 

Summary of ELISA 



Means of assayed and positively marked and % of 
positively marked for three milk protein sprays.  

    First Spray 
(7/26/12)  

Second spray 
(8/2/12)  

Third Spray 
(8/26/12)  

Total No. & 
% Average 

Cotton leaves  
Assayed 60 180 111 351 
Positive 30 105 90 225 

% Positive 50 58 81 64.1% 

Adult Lygus  
Assayed 133 1013 388 1534 
Positive 17 44 6 67 

% Positive 13 4 2 4.4% 

Large nymphs  
Assayed 45 377 113 535 
Positive 4 23 0 27 

% Positive 9 6 0 5.0% 

Small nymphs 
Assayed 34 211 66 311 
Positive 5 7 0 12 

% Positive 15 3 0 3.9% 



Percentage of marked Lygus in plots 
after 2nd marker spray 

8/3/2012 
(1 DAM) 

1 2 3 4 5 6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

8/7/2012 
(5 DAM) 

1 2 3 4 5 6 

8/13/2012 
(11 DAM) 

1 2 3 4 5 6 



Percentage of marked Lygus in plots 
after 3rd marker spray 

8/31/2012 
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• Help determining “hot spot” areas in the field 
• More precise sampling plans 
• On-the-spot sprays  
• Saving time, money, and the environment 

Ultimate outcome 
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Presentation Notes
Understanding within-field movement of Lygus in cotton may help us improve our research approach for determining “hot spot” areas in the field where Lygus populations may be concentrated and causing greater damage. We may be able to then target different tactics of Lygus management based on their movement in the field, e.g., targeted sampling efforts in expected hot spots or apply controls only to these “hot-spot” areas of the field. This approach will increase field scouting and control efficiencies, saving growers money and protecting yields in the management of this key cotton pest in Arizona.The project cost way in excess of what we are asking for, that we are leveraging investments, include the following: UA-MAC will provide field to conduct experiments at Research Farm and, field sampling and lab work at MAC, UA, UA Extension will provide personnel time, travel expenses, sampling equipment and supplies, USDA-ARS will contribute personnel time for the field work, if needed, and lab work and supplies for marking and mark detection.The proposed project is a pilot one intended to build on a completed 5-yr $2.5 million federally funded grant (USDA-RAMP, Ellsworth et al. 2006) that has helped us understand the larger scale movements of Lygus bugs. We are looking for developing the concept enough to secure competitive federal moneys in the future.



Future Work 

• Experiment design refining 

• Marking application 

• Sampling and handling 

• Movement of natural enemies 

• Field mapping 

• Avoid rain!! 
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