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Papaya Mealybug 
(Paracoccus marginatis) 
 Originated in Mexico and Central 

America  
 Became a pest when it moved          

to Caribbean and Florida 
 USDA-ARS identified 3 parasitoids, 

reared them in Puerto Rico, released 
them, and made them available to 
other countries      
 



Reports of new pest of papaya in Tamil 
Nadu India beginning in 2006 

• Pest losses despite extensive 
spraying 

• Pest identified as payaya 
mealybug (PMB) by                
R. Muniappan of IPM CRSP   
in July 2008 

• Muniappan advised local 
authorities to work with 
USDA/APHIS to import the 
parasitoids so they could be 
multiplied and released in a 
classical biological control 
program  

 



Parasitoids introduced and 
quarantined  

• Between July 2008 and 2010 the pest attacked 
more than 60 crops with losses in papaya, 
cassava, mulberry, tomatoes, and eggplant of    
10-60% based on farm-level crop-loss surveys  
 
 

• The National Bureau of Agriculturally Important 
Insects in India imported and quarantined the 
parasitoids in July 2010 

• After Government approval, the parasitoids were 
mass produced in 57 locations in Tamil Nadu and 
released into farmers’ fields for free   
 



Results of Parasitoid Release 

• A total of 5.7 million parasitoids were released 
in Tamil Nadu in multiple releases (250 
parasitoids per hectare) 

• Parasitoids released in one                        
hectare can spread to 50                         
hectares in 3 months    

• Within a month of release, pest populations 
were declining, and excellent control of PMB 
on all crops was obtained within 5 months 



Purpose of study  

• Assess the economic benefits of the classical 
biological control program for the papaya 
mealybug in southern India  
– Analysis focused on papaya, cassava, tomato, 

eggplant, and mulberry 
– Cost of the program $200,000 in year 1 and 

$100,000 per year for next 3 years  



Methods  

• Economic surplus analysis, and results were used 
in a benefit cost analysis with net present value 
of the biocontrol program calculated for 2010 
and then projected for 2010-2014.  

• Closed economy model assumed, 5% discount 
rate 

• Changes in yield, spray costs, based on survey 
results reported by the Centre for Plant 
Protection Services of Tamil Nadu             
Agricultural University                                              
for Southern India.    

  



Key  parameters  for  economic 
analysis of  biocontrol of PMB 

Table 1. 
Parameter                       Papaya  Mulberry  Cassava     Tomato  Eggplant 
 
Supply elasticity                      1.00         0.80           1.00              1.00             1.00 
 
Demand elasticity                   0.98         0.29           0.20              0.98             0.98  
  
Most likely yield change (%)   60              50             10                  20                20 
 
Production cost change (%)     -9            -25             -23                  -4                 -9 
 
Max. (%) adoption rate           100            30             100               100              100 
 
Base price (US$/tonne)            212       2900             200               205              309 
 
Base quantity (tonnes)          89,460    39,600     3,500,000    549,845       195,960 
 



Results for economic evaluation of 
parasitoid release to control PMB  

 
Crop 

First year (2010) 
benefit 

(US$) (000) 

Net present value 
(US$) over 5 years 

(000) 
Papaya 14,427 62,514 
Mulberry 27,924 120,928 
Cassava 221,937 960,737 
Tomato 27,553 119,374 
Eggplant 17,745 76,877 
Total 309,586 1,340,430 



Net economic benefits when yield changes and 
acreages affected are 50% of base assumptions 

Crop Yield 
change 

(%) 

Acreage 
affected 

(%) 

First year 
benefit 

(US$) (000) 

Benefits over 
5 years 

(US$) (000) 
Papaya 30 50 3,621 15,729 
Mulberry 25 15 8,861 38,404 
Cassava 5 50 95,253 412,482 
Tomato 10 50 7,608 33,025 
Eggplant 10 50 5,497 24,246 
Total 120,840 523,886 



Discussion 

• Returns to one, relatively low-cost, classical 
biological control program for PMB on five 
crops in one state in India are immense. 

• The cost of introducing the parasitoid was low 
because it could continue to multiply and 
spread on its own once it was initially released   

• Many of the benefits were generated from 
cassava (high production) 

• Environmental/health benefits not included   



Discussion (continued) 

• Benefits high but much less than estimated 
benefits for the earlier cassava mealybug 
(Phenacoccus manihiti) classical biological 
control program in Africa (Zeddies et al., 2001) 
– Introduction of parasitoids in India was swift and 

occurred before it could spread to northern India  
– The assumed 5-year benefit period was also 

shorter than the period for cassava mealybug  



Conclusion 

 Important to identify pest problem 
early 

 International cooperation important  
– External person (on USAID-funded 

project) identified the pest  
– USDA APHIS cooperation                    

was key  
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