
Tools for Use in Biological Control Projects 

1. Climate matching- to select collection 

locations (separate lecture by guest) 

2. Molecular tools-to aid in identification, 

detection of origin, and matching released 

and recovered material (separate lecture by 

guest) 

3. Quarantine-to safely maintain natural enemy 

colonies for study before release 

4. Methods for natural enemy colonization in 

the field 

 

 

Read chs  

13, 14 



Locations 

where Ln 

Seattle failed 

to establish, 

all in zones 5a 

or 5b 



Source of 

“Seattle” 

Ln

Source of 

Idaho Ln

Range of western hemlock, Tsuga 

heterophylla, in the western U.S. and 

Canada  Note the gap between coastal 

and inland distribution of western 

hemlock, corresponding to regions 

with maritime and continental L. 

nigrinus populations. This gap 

provides the opportunity for genetic 

differentiation to fit local climates in 

the two regions. 

 



Quarantine and Colonization 

1. Shipping and handling 

 

2. Establishing quarantine colonies 

 

3. Petitioning for release 

 

4. Field colonization for establishment 



In the Quarantine Lab 

Shipping 

 

Handling in quarantine 

 

Establishing laboratory colonies 

for study 



Insects collected overseas usually are shipped to the 

quarantine laboratory 

Preventing loss requires: (1) quick shipping, (2) 

avoidance of heat and dryness, (3) knowing the 

rules of how to clear customs 



Imported natural enemies must go to an official, 

approved quarantine laboratory 

USDA insect biocontrol quarantine lab in Newark, NJ 



Opening packages inside 

quarantine: 

 

1. Check contents to see 

nothing is broken 

2. Look for unwanted 

organisms 

3. Place BC agents in 

other cages, with food 

and water 

4. Destroy packaging in 

autoclave or furnace 

The quarantine officer, 

 a critical position 



Use of ice packs is standard to prevent overheating 



Quarantine laboratories are essential a box within 

a box, with strict management rules and a strict 

manager (quarantine officer) 

Greenhouses should be 

 inside the quarantine 



Getting ready to release a new species 

Determining safety (by estimating 

host range– in later lecture) 

 

Petitioning for release 

 

Successful establishment 



Petitioning for Release 

Weed biocontrol agents 

 -must prove host specificity is adequate for 

safety (note role of interagency review 

committee) 

Insect biocontrol agents 

 -preparation of an EA 

 -finding of no jurisdiction by APHIS 

 -fish and wildlife laws 

 -obligations under NEPA 

 



Assessing Changes of an Agent to 

Establish 

Does the host meet the natural 

enemy’s needs? 

Is climate suitable for the natural 

enemy? 

Will the natural enemy’s 

diapause needs be met? 



Case of Cotesia rubecula strains 

Vancouver strain-maritime 

Yugoslavian strain- continental 

but wrong latitude 

Chinese strain-well adapted to 

photoclimatic regime 



Microctonus rubecula is a solitary parasitoid of 

Pieris rapae introduced to the United States 



Releasing natural enemies effectively 

Items to consider 

1. Cage vs free releases 

2. Combinations 

3. Timing release to occurrence of 

host and time of day 

4. Use of mechanized release 

methods 



Sleeve cages are useful 

for confining 

parasitoids of scales or 

other tree-infesting 

insects 



Factors affecting quality of release 

Items to consider 

1. Number of agents released 

2. Agent quality (age, mating 

status, fed, pre-exposed to 

hosts?) 

3. Agent stage used for release 



Relationship between number released and probability of establishment 

for two Galerucella beetles for purple loosestrife BC 



Selecting and Protecting Release Sites 

1. Physical security (avoid 

pesticides, fire, flood, crop 

destruction or harvest) 

2. Host supply  (enough and 

continuous, or supplement) 

3. Management (clear long term 

agreement) 

4. Microclimate (suitable?) 

5. Assess to other infested areas 

for dispersal (not too isolated) 



Release of 

Cotesia  

rubecula 

in MA 



“Free release” 

 

Natural enemies 

may be released 

without cages by 

liberating them in 

the right habitat 

when they are likely 

to find host 

 

Cocoons of Cotesia 

rubecula are placed 

on collard plants 

where the host Pieris 

rapae is present 



“Cage release” cages can be used to confine natural 

enemies locally over a known set of hosts 



After release, sampling is used to detect 

reproduction of the natural enemy in the field  

Here we see the cocoon of Cotesia rubecula next to 

the dead larva of its host Pieris rapae 


