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Some Definitions

Natural enemies = Parasites, Predators, Pathogens

Parasites = live and feed in or on a host

Parasitoids = insect parasites that feed in/on single 

host, eventually kill it

Predators = feed on more than one host, generally 

larger than their prey species

Pathogen = microscopic organisms that causes 

disease in their host



Biological control

ÅñThe action of parasites, predators or pathogens 

in maintaining another organismôs population 

density at a lower average than would occur in 

their absenceò                          - DeBach, 1964

ÅCan provide self-sustaining and environmentally 

friendly control of pest populations



Types of Biological control

ÅConservation biological control: habitat or 

landscape management to conserve and 

augment effectiveness of natural enemies 

already present at a locale (usually native) 

ÅClassical biological control: introduction of 

exotic natural enemies into a new locale to 

control pests



ÅEffects of grassland habitats on 

sawfly and native parasitoids in 

wheat

ÅClassical biological control using 

introduced agent from Asia

Biological control research at USDA-ARS-

Northern Plains Agricultural Research Lab



Bracon cephi and Bracon lissogaster 

(Hymenoptera: Braconidae)

ÅParalyze host, deposit egg 

on or near host

ÅEctoparasites

Å1+ parasitoid / sawfly

ÅDevelopment time = 2-3 

weeks

Å1+ generations / yr

ÅOverwinter as pupa

ÅHighly variable



Survey of Bracon Spp. 1999-2001

Shanower and Waters (2006) J. Ent. Sci.



Effects of grasses on sawfly and parasitoids

Bracon sp.

ÅUncultivated grasses are sawfly hosts

ÅNative parasitoids can also benefit; 

relative suitability depends on species

ÅCriddle (1917,1922)

ÅWheat grasses ïhigh sawfly survival

ÅBrome grasses ïlow sawfly survival, high 

parasitism

ÅAttempts to use grasses in sawfly 

management 

ÅAgropyron smithii (Western wheat grass) 

attracts parasitoids, cut early to force export 

(Seamans1929) Cephus cinctus



Landscape-level effects of grassland on 

sawfly biological control

ÅConservation of natural 

habitats at large, landscape, 

scales can augment biological 

control (Bianchi et al. 2006)

ÅLarge-scale effects of 

grassland habitats have not 

been systematically examined
#

1.5 km

#

1.5 km



ÅDetermine the relative magnitude of positive vs. 

negative effects of grassland on wheat crops via 

stem sawflies and their parasitoids

ÅIdentify characteristics of grasslands that may 

differentially favor parasitoids over sawfly 

ÅCRP vs. rangeland

ÅComposition of grass species

Objectives
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Madoc
Scobey

Larslan

Carbert

Richland

Redstone

Glentana

Peerless

Whitetail

West Fork

Flaxville

Four Buttes

Pleasant Prairie

Study sites and approach

DANIELS !

West Fork



Wheat stem sawfly classical biological 

control: History

Cephus pygma eus Trachelus tabidus and d istribution.

Cephus c inc tus distribution.

1935-40 introduc tions for  and C. pygmaeus T. tabidus

1952-55 introduc tions for C. c inctus

1930-40 introduc tions for C. c inctus

ÅCephus cinctus 1930-40
Å450,000 Collyria coxator released 

in W. Canada

ÅNo permanent establishment

ÅCephus pygmaeus/Trachelus 
tabidus 1935-1940
ÅE. US (1935-38) 

ÅE. Canada (1937-40)

ÅCollyria coxator permanently 
established

ÅConsidered effective 

ÅCephus cinctus 1952-55
Å40,000 released in W. US

ÅNo permanent establishment



Classical biological control: Current program

Å1999-present: USDA-NPARL initiated project focusing 

on exploration in Asia  


