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In a period of political and economic turmoil in agriculture, 
with growers’ revenues declining but public expectations 
for diversified, tasty, natural (safe), and inexpensive food 
on the rise, implementing biological control of insects 
remains a challenge for growers and researchers. And, 
as always, economics and efficacy remain the two main 
issues determining the acceptance of biological control.

Scientists have created huge expectations about the role 
of biopesticides and natural enemies in plant protection. 
However, the popularity and adoption of biological control 
have been limited because of our inability to understand 
and articulate the fundamental differences involved in 
measuring the mode of action and effectiveness of a 
chemical pesticide and a biocontrol agent (BCA). 

The effectiveness of a chemical insecticide can be 
measured by calculating the percentage of a pest killed 
or the proportion of uninjured crop. Chemical control 
involves immediate and most often temporary pest 
control. Measuring the effectiveness of BCAs is much 
less straightforward. Their success is best determined 
by evaluating their impact on the equilibrium position of 
pest populations over a prolonged period of time. The 
effectiveness of a natural enemy depends basically on 
two complementary components: a functional response 
and a numerical response. The functional response 
expresses the impact of natural enemies on a pest 
population at one point in time, i.e., their ability to kill 
pests, while the numerical response refers to changes 
in natural enemy numbers in the next generation, 
i.e., their capacity to survive and reproduce in the 
agroecosystem. These two components of efficacy 
apply to all types of biocontrol agents used against 
insect pests, from viruses to large predatory insects. 

The pesticide industry has shown some interest in 
biopesticides, but has adopted a “chemical pesticide 
model” to develop new products and assess their 
efficacy. The most obvious examples are formulations 
of Bt which are similar in action to chemical insecticides: 
rapid killing potential, low reproductive capability and poor 
persistence in the cropping environment. Unfortunately, 
the efficacy of most BCAs (nematodes, predators, 
parasitoids) is also typically evaluated strictly on the 
basis of their capacity to kill pests. Using this standard, 
biocontrol agents can rarely compete with chemical 
alternatives. However, a growing number of species 
have the capacity to rapidly suppress local insect 
populations and have made their way to the market. 

The efficacy of biological control agents should always be 
considered against a background of “natural” biological  
control, as local populations of natural enemies may 
already play a beneficial role in reducing pest numbers. 
These natural enemies are more likely to be conserved 
by using a biocontrol product rather than a chemical 
pesticide. However, quantifying the level of “natural” 
biological control is a persistent problem. Growers are 
reluctant to use a product whose “overall” efficacy is 
difficult to predict because it is dependent on other  
organisms which may or may not be sufficiently 
abundant when a treatment is necessary.

Quality control and reproducibility are additional 
constraints hampering the efficacy of BCAs. For decades, 
large variations in the effectiveness of natural enemies 
resulted from poor quality control procedures in mass-
production of BCAs. To their credit, the industry has made 
significant improvements in this area in recent years. 
Also, the history of biological control is peppered with 
examples of products that appeared very promising in 
the laboratory or during small scale trials, but failed to 
control pest populations in commercial settings. 

Biological control is nowadays seen by scientists as a 
large scale ecological experiment, one which requires 
an understanding of the entire agroecosystem, including 
soils, plants, and associated organisms from different 
trophic levels. Fortunately, biological control has evolved 
from “black-box” experiments that evaluated the 
effectiveness of natural enemies in a less than realistic 
setting to a more rigorous and predictable scientific 
discipline. A major advance has been the development 
of reliable experimental approaches to investigate the 
potential of biocontrol agents at the appropriate field scale. 

In conclusion, biological control does not proceed like 
chemical control, and cannot be understood using the 
same conceptual models. We have to recognize that 
the promise of a BCA does not lie solely its capacity to  
kill pests. We must also consider its ability to regulate 
pest populations in a density dependent manner, and to  
reproduce, spread, and become established on a long-
term basis in the cropping environment. Development 
of experimental models for evaluating efficacy 
taking these parameters into account represents an 
additional step towards sustainable agriculture. ■

By Jacques Brodeur, Université de Montréal

The challenge of assessing efficacy of biocontrol agents against insect pests
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   Efficacy issues for growers using biological control 

Due mainly to its semi-arid climate, the Okanagan 
Valley is well positioned for continued success 
in reducing pesticide use. The most widely used 
biological products in the area are those that contain 
Bt (Bacillus thuringiensis) to control a number of 
leafroller species. Other products in use include 
granulosis virus for codling moth control, spinosad 
to control Lepidoptera species, and various forms 
of mating disruption pheromone dispensers and 
a new sprayable pheromone that control codling 
moth, leafrollers and tree borers. The industry is also 
anticipating the registration of antagonistic bacteria 
products for the suppression of fire blight in apples 
and pears. 

Most modern pesticides are developed to be 
specific to a single pest, must be consumed by that 
pest to be effective, have less persistence in the 
environment (shorter control window) and require 
more field monitoring to determine action thresholds 
(application timing). It is fortunate for Okanagan 
growers that extension services have provided 
excellent support to build grower confidence on how 
to best utilize the new pest control technologies 
available to them.

Along with these improvements come some 
challenges. Compared to currently used 
organophosphates, which work on contact to target 
the nervous system of insects, biological products are 
viewed as safer but weaker alternatives. For one thing, 
biological products must be ingested by the pest to be 
effective. While products with systemic activity easily 
control sucking and fruit boring insects, biologicals 
are at a comparative disadvantage as they usually 
have no systemic activity and only the residue on the 
plant surface is available to the pest. Because their 
mode of action involves digestive system disruption, 
the product must be applied more thoroughly to the 
plant surface. This is a definite constraint, especially 
with leafrollers, which are able to protect themselves 
within foliage and feed on untreated surfaces. 

When pest populations are high, growers are often 
much more comfortable investing in conventional 
pesticides that deal with the problem quickly 
and efficiently. This is a major issue in trying to 
integrate biological products into crop protection 
programs. The efficacy of biologicals is also related 
to ingredients that manufacturers don’t add to 
their products. Most synthetic pesticides contain 
adjuvants and spreaders that enhance their residual 
activity and rain fastness. Even when coverage is 
very uniform, which favours higher efficacy, some 

biologicals are prone to easy wash-off by rainfall and 
to solar degradation. Reapplication for any reason 
will add substantial cost, though this shortcoming is 
partially offset by organic premiums. 

Pheromone products pose some unique challenges 
when it comes to efficacy. The basic concept of 
mating disruption technology is that, if enough 
attractant or scent is distributed into the planted 
area, insects will be overwhelmed and be unable to 
locate a mate. Sounds simple. But the process of 
hanging lures throughout a large acreage can be 
very labour intensive. Also, mating disruption alone 
does not work well as a stand alone treatment if 
there are high insect populations. In other words, 
the likelihood of insects finding mates rises 
in proportion to the numbers that are present. 
Another constraint to efficacy is the topography 
of the planted area. Hillsides, gullies, and variable 
air flow patterns disperse pheromones unevenly, 
often resulting in hotspots of insect activity.
Even buildings and roadways can be enough of a 
break in coverage to affect the efficacy of mating 
disruption, which generally works best within 
large, continuous, flat sites. The most obvious 
problem with mating disruption is that any insects 
that do mate will commence egg laying and create 
new infestations. Thus, until populations are low 
enough to ensure minimal mating, it is difficult 
for growers to use this technology as a stand 
alone treatment. To spray insecticides and use 
recommended rates of pheromone dispensers can 
quickly become cost prohibitive. 

These are some of the constraints related to the 
most commonly used biological products in apple 
production. As growers develop more experience 
with these products, their use will increase despite 
efficacy issues and farming economics. In Canada, the 
wider use of biological control products and strategies 
is also being hampered by a lack of access to new 
products approved for use in other areas of the world. 
Greater access to leading edge pest control products 
is something that will benefit all - producers, the 
environment, and ultimately the consumer.  ■

By Joe Sardinha, President, B.C. Fruit Growers’ Association and apple grower
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Interview: Toni Allardyce, BC Greenhouse Growers

Biocontrol Files: Can you describe your 
greenhouse operation - what you’re growing, what are 
the major pests?

Toni Allardyce: We’re a 40-acre greenhouse, in 
four ten-acre sections. We grow primarily beefsteak 
tomatoes, but we’ve grown some tomato on the vine 
as well. Our major pest used to be whiteflies until we 
fine-tuned our Dicyphus program. Potato psyllid is an 
emerging pest, and spider mite is always a challenge. 
If you can stay on top of the caterpillars, they’re 
manageable, but sometimes, depending on your 
influx, they can be a challenge as well.  

BF: Can you explain your Dicyphus program?

TA: The Dicyphus consume whiteflies, both the adults 
and the scales. They’re a multi-faceted predator, so 
they will eat other insects in the absence of their 
preferred prey, which is the whitefly. When we 
introduce them at the beginning of the season, we 
put them on mullein. They will lay eggs on the tomato 
crop, but they prefer the mullein crop, because they 
seem to be able to hide within the plant hair. 

BF: So you release the Dicyphus in the very early part 
of the growing season?

TA: Yes. There’s about 300-500 mullein plants per 10 
acres, and we introduce up to 5,000 insects per week 
into the greenhouse for eight weeks.

BF: And how does that manage the whitefly – what 
do you see?  

TA: Well, we don’t see any whitefly until later in the 
season. Once you get an established population of 
Dicyphus, they’re easy to maintain, as long as the 
mullein plants are in there. We track their populations, 
and if we see a drop, we augment their food sources 
with protein, with Ephestia eggs. The Ephestia is a 
sort of moth fly. 

We’ve fine-tuned the program so that we don’t have 
a lot of whitefly scale establishing in the crop. The 
Dicyphus work in harmony with our Encarsia formosa, 
but we’ve been able to decrease our Encarsia usage 
from six or seven per square metre down to four 
with the Dicyphus program. When I first started this 
program and we hadn’t really fine-tuned it, we did 
have a huge whitefly problem in one section of the 
greenhouse. You would see lots of parasitism, host 
feeding from the Dicyphus, host feeding from the 
Encarsia, and a large number of Dicyphus moving 
around the scales. It was a very active environment 
– we’ve never had to spray for whitefly.

BF: Do you use any other sprays that have an impact 
on the biological control elements?

TA: We do spray Foray for the caterpillars. We tried 
Confirm one year and we had some difficulty with our 
Encarsia program. When we spray for spider mite, 
it’s always a spot spray with Vendex. We use Vendex 
because it is very bio-friendly. 

BF: Are you using any other biologicals?

TA: We use Phytoseiulus persimilis and Feltilla 
acarasuga for spider mite. We have carmine mite, 
not the two-spotted mite. It’s about one and a half 
times the size of Persimilis, so you’re looking at a 
featherweight and a heavyweight fighting it out! But 
the Feltiella larvae do an excellent job. It can be a very 
costly program. I think we’ve spent up to $35,000 
a year for spider mite control alone using the two 
predators, but, compared to chemical solutions, it’s 
a workable and economic solution if spider mite is 
isolated to just a certain area of the greenhouse. 

BF: How would you rate the success of the different 
biological systems that you’re using?

TA: Well, I think the Dicyphus is underrated. If 
you have a minimal spray program, Dicyphus is an 
excellent controller of whitefly in tomatoes. 

BF: What about cost effectiveness?

TA: All totalled, if you’re looking at your mullein 
plants, your soil, your Ephestia eggs and the 
insect’s introduction, it’s about thirty cents a square 
metre for the whole program for the year. And that 
works out really well on a cost basis. But the key 
to the program is not just throwing them in there 
and letting them work on their own – you have 
to monitor them, you have to keep an eye on the 
populations, you have to make sure you’ve got 
a high enough female population to ensure egg 
laying. If your females aren’t laying, there’s either 
a lack of food or there’s something wrong with 
the environment. I do a secondary introduction of 
mullein plants later in the season. Add a little bit of 
Ephestia eggs and the Dicyphus are off again and 
reproducing. ■

Mullein, host plant for 
Dicyphus hesperus in 
greenhouse



The value and effectiveness of a biopesticide
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The federal government’s pesticide regulatory 
system is designed to ensure that all pest control 
products in Canada, including biopesticides, are 
evaluated, with the principal aim of assuring these 
products do not present any unacceptable risks to the 
health of humans and the environment. The new Pest 
Control Products Act emphasizes that pesticides need 
to have acceptable value and contribute to sustainable 
pest management. 

Health Canada’s Pest Management Regulatory Agency 
(PMRA) is responsible for the pesticide regulatory 
system and is also committed to making sure that 
Canadian users have access to lower risk products.

As part of the registration process, information and 
studies are provided to federal regulators so that 
the risk associated with the use of a pest control 
product as well as its value can be determined 
before it is approved.

The evaluation of a product’s value and effectiveness 
helps to define the conditions under which it can be 
effectively used, as well as protecting users from 
misleading or exaggerated claims. The use of a pest 
control product must provide consistent results 
under normal use conditions, without causing any 
unacceptable damage or injury to the treated crop. 

Many biopesticides do not act in the same way on 
pests as conventional chemical pesticides, which 
generally control by killing targeted pests outright. 
Pheromones, for example, are biochemicals produced 
naturally by insects to affect the behaviour of other 
insects. In some situations, use of a pheromone 
can prevent insect pests from mating, which may 
decrease the number of offspring produced and 
subsequent damage to crops. Microbial pesticides 
like Bacillus thuringiensis (Bt) often affect only a few 
species of insects, weeds or plant pathogens. The 
most common ways in which microbial pesticides 
work are by direct toxicity to a pest, by infection of a 
pest, by disrupting a crucial life-history attribute (e.g., 
mate location), or by competition with the pest for an 
ecological niche (e.g., nutrients, habitat). 

Efficacy information does not need to show that 
a biopesticide can be as effective as a chemical 
pesticide. Other characteristics of the product could 
contribute to its value as a pest management tool. 
Relative label claims such as reduces damage, 
reduces populations, or suppresses symptoms may 
be acceptable, provided that it can be shown that 
the demonstrated level of performance has value in 
pest management.

Efficacy data required to support biopesticides should 
reflect the product’s mode of action and the proposed 
label claims. For biopesticide products that work by 
having a toxic effect, laboratory and field studies 
need to be designed to quantify the susceptibility of 
the target pest (e.g., susceptible life stage, time to 
mortality). On the other hand, where the mode of 
action is based on affecting the pest’s behavioural 
response or on competition for limited resources, the 
effectiveness of the product may be demonstrated by 
measuring other factors. For example, if the use of a 
pheromone results in mating disruption, the product’s 
efficacy may be measured as a reduction in the 
number of insects or as a reduction in crop damage in 
the treated area, relative to untreated areas. 

For most biopesticide products, there is no standard 
or required use-claim. The evaluation of a product’s 
value or efficacy helps to define the expected 
performance provided by the product to treat a 
particular pest problem. This evaluation also serves to 
establish the use directions under which the product 
should produce the expected results.

For all registered pest control products, the proposed 
use claim must be clearly described in terms of 
application conditions, such as the use rate, crop 
treated, targeted pest and expected results (e.g., 
reduces severity of fire blight blossom infection in 
pome fruit). 

Efficacy data required to support registration consists 
of information that allows the measurement of how a 
product works and demonstrates the results that can 
be expected when it is used as directed on the label. 
This information may consist of studies, experimental 
trials or scientific rationales. 

For further information, please contact Debby Leblanc 
at PMRA: Debby_Leblanc@hc-sc.gc.ca ■

By the Pest Management Regulatory Agency



Bacteriophages: Fighting fire with a twist

5

Biological control strategies for fire blight have 
attracted more and more interest as regulatory 
bodies question the agricultural use of antibiotics. 
Two commercially available biocontrol products, the 
bacterial antagonists BlightBan® C9-1 and A506 
provide control of the fire blight pathogen, Erwinia 
amylovora, through competition for nutrients and/or 
the production of microbial antibiotics (see article in 
Biocontrol Files Issue #6 for details). During blossom 
time under ideal weather conditions, the pathogen can 
destroy (Fig. 1) an entire orchard within one growing 
season. Researchers at Agriculture and Agri-Food 
Canada (A.M. Svircev and P.L. Sholberg) and Brock 
University (A.J. Castle) have developed a biocontrol 
approach towards the control of fire blight in the 
orchard that has a unique twist. Their system relies on 
the “double punch” approach of controlling Erwinia 
amylovora, the fire blight pathogen, with Pantoea 
agglomerans and bacteriophages.   

The researchers have used P. agglomerans together 
with bacteriophages of E. amylovora to prevent 
growth of the pathogen in the pear and apple floral 
cup. Bacteriophages (or simply “phages”) are 
bacterial viruses that infect specific host bacteria, 
replicate inside them, and then kill the host cell  
to release the new phages. The bacterium  
P. agglomerans has a dual role in this system, acting 
as a biological control agent and as a carrier for the 
phages. This bacterial carrier permits the continuous 
production of fresh, infective phages on the flower 
surface, while competing with the pathogen for the 
ecological niche provided by the blossom. 

Phages for this project were collected from soil and 
infected aerial tissue from the Niagara region and the 
Royal Botanical Gardens, Hamilton, Ontario. Phages 
were generally isolated from soil adjacent to apple, 
peach and mountain ash trees showing symptoms of 
fire blight. Phages belong to the order Caudovirales, 
specifically the tailed families Myoviridae (Fig. 2) and 
Podoviridae (Fig. 3). 

Microbial populations present in the bloom were 
determined by real-time PCR with the help of Dr. 
Won-Sik Kim (NSERC Visiting Fellow). The technology 
allows rapid and sensitive quantification of organisms 
directly from plant tissue. Using blossoms from field 
based experiments, researchers can simultaneously 
detect and quantify populations of P. agglomerans,  
E. amylovora, and some phages. Field trials carried out 
in collaboration with Brock University graduate student 
Susan Lehman indicate that pathogen populations 
and disease incidence decreases with increasing 
populations of biocontrol agents. In treatments 
in which disease control was successful, phages 
multiplied on the P. agglomerans carrier, and, once the 
pathogen was applied, the phages grew preferentially 
on the fire blight pathogen in the flower. 

Early field trials in pear and apple orchards have 
demonstrated that the phage-carrier system can 
reduce the incidence of diseased blossom clusters by 
50%. Research with a laboratory-based pear blossom 
assay in Ontario and British Columbia continues to 
screen new isolates and to assess potential modes 
of application for incorporation into future field 
trials. Phage mixtures will be eventually used to 
prevent the pathogen from sequentially accumulating 
resistance to individual phages. Brock University 
graduate student Dwayne Roach will determine the 
incidence and nature of phage-resistance among 
pathogen populations.

This project will establish an extensive collection 
of phages from Ontario and British Columbia with 
wide host ranges, which handle well during scale up 
production and show potential for fire blight control 
under field conditions. Further, the project aims to 
develop formulations and application procedures that 
result in high levels of control in the field. Research 
is continuing to identify isolates with high field 
efficacy, determine the mechanisms of development 
of phage resistance in host bacterium, develop large 
scale production systems for the phage and carrier 
bacterium, and follow the environmental fate of 
the phages in the orchard ecosystem. The ultimate 
goal is to develop a biocontrol system that will have 
efficacy for disease control in the orchard comparable 
to streptomycin, the industry standard. The biological 
control project is funded under the Improving Farming 
Systems and Practices Initiative, funded by AAFC’s 
Pest Management Centre. ■

By A.M. Svircev, P.L. Sholberg and A.J. Castle

(Fig. 1) Severe 
shoot blight  
in apples due  
to blossom  
infections in  
the spring 
Photo by Ed Barszcz

(Fig. 2) Short 
tailed Erwinia  
sp. phages 
Photo by Ron Smith

(Fig. 3) Long 
tailed  Erwinia  
sp. phages 
Photo by Ron Smith
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Yeast product shows promise for fire blight management

Blossom Protect, manufactured by the company 
BioProtect, is a biological agent recently registered 
as a plant strengthener in Germany for the control of 
fire blight, and ready for submission to the regulatory 
authorities in Switzerland. Its active ingredient is the 
yeast Aureobasidium pullulans. 

Field experiments conducted in Germany found 
efficacy rates 0-20% less than a streptomycin 
product. According to researcher Anja Lindner, 
yeasts were detectable on blossoms for more 
than 6 days after inoculation, a period longer than 
the one recorded with Pseudomonas fluorescens, 
another antagonist of the fire blight pathogen. 
In some cases, however, field studies have not 
confirmed the results obtained in detached blossom 
or other trials. 

Other German research showed good efficacy and 
found that, though Blossom Protect contains  
A. pullulans, which has been reported to cause fruit 
russeting, no increase in russeting was detected in 
long-term tests with the product. 

The yeast formulation requires less time to colonize 
the flower stigma compared to bacterial antagonists 
such as Bacillus subtilis, and the efficiency of the yeast 
is not dependent on temperature of incubation. In 
experiments, the product was most effective when 
applied to the flower stigma 24 hours prior to application 
of the pathogen and was less effective when applied 
only 2 hours prior to pathogen application.

One disadvantage of this product is that many 
applications may be required. Also, most fungicides 
used for apple scab kill yeasts, including A. pullulans. 
However, German researchers found that sulphur and 
lime sulphur products can be used before application 
of Blossom Protect and more than two days after 
application, which means that Blossom Protect is 
compatible with organic apple production. 

The mode of action of the yeast is not definitively 
known, though studies have shown that A. pullulans 
is a strict competitor for space and nutrients. At this 
point, it is unknown whether any researchers have 
trialed Blossom Protect in North America, though 
there is interest in doing so. ■

Aureobasidium 
pullulans growing in  
a mold culture plate

Most scientists regarded the new streamlined  
peer-review process as ‘quite an improvement.’
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M A R C H  2 0 0 6 ,  N E W 
AGRICULTURALIST ON-LINE  
– A plant protein with broad 
biocidal properties against insect 
pests as well as fungal and bacterial 
pathogens could be the next best 
thing in crop disease and pest 
control, say scientists who have 
extracted what they have named 
“finotin” from seeds of the tropical 
forage legume Clitoria ternatea. 

Recently published research 
(Plant Physiology and Biochemistry, 
42 (11), 2004) by Segenet Kelemu, a 
plant pathologist at the Colombia-
based International Center for 
Tropical Agriculture, demonstrates 
these effects in laboratory 
experiments with pathogens of 
beans, rice, and some tropical 
forage and fruit species. Insecticidal 
effects on storage pests were also 
shown, and the team is optimistic 
that finotin has potential for use 
both in the field and post-harvest.

Kelemu’s vision is for resource-
poor farmers to grow C. ternatea 
in their fields, collect the seeds, 
extract the protein and apply it 
to their crops. Another option 
is commercialisation of the 
biopesticide by local producers. 
“We are currently collaborating 
with a small Colombian company,” 
says Kelemu, “and hope to develop 
appropriate formulations of finotin 
for sale to farmers.”

APRIL 1, 2006, AMERICAN 
INSTITUTE OF BIOLOGICAL 
SCIENCES – In the April 2006 
issue of BioScience, John E. Losey 
of Cornell University and Mace 
Vaughan of the Xerces Society for 
Invertebrate Conservation estimate 
the value of some of the less well-
known services provided by insects 
at more than $57 billion in the 
United States alone.

The assessment is restricted to 
just four services - dung burial, 
control of crop pests, pollination, 
and wildlife nutrition - and excludes 

services provided by domesticated 
insects, mass-reared biological 
control agents, and commercially 
raised insects. 

The authors estimate the value 
of natural control of crop pests 
attributable to insects at $4.5 
billion annually. Native pollinators 
- almost exclusively bees - seem to 
be responsible for over $3 billion 
worth of fruits and vegetables in the 
United States. And insects provide 
a critical nutritional resource that 
supports hunting, fishing, and 
observation of wildlife valued at 
$50 billion.

Losey and Vaughan suggest 
an annual investment of tens 
of billions of dollars would be 
justified to maintain service-
providing insects, and urge that 
conservation funding pay specific 
attention to insects and the role 
they play in ecosystems.

APRIL  5 ,  2006 ,  USDA 
AGRICULTURAL RESEARCH 
SERVICE  – Don’t bombard 
cotton pests with insecticide; 
supplementation with biological 
control methods is a better 
approach. That’s the advice of 
entomologists with the U.S. 
Arid-Land Agricultural Research 
Center (ARS) and the University 
of Arizona. 

In the 1990s, at the peak of its 
population explosion, the silverleaf 
whitefly destroyed millions of 
dollars’ worth of U.S. crops 
every year. ARS entomologists 
Steven Naranjo and James Hagler 
contributed to a national effort to 
reduce the whitefly population. 
Now they advocate a combination 
of preventative action, biological 
control and selective insecticides. 

Naranjo and University of 
Arizona researcher Peter Ellsworth 
analyzed the factors contributing 
to whitefly mortality and identified 
the most common causes of death, 
including predatory insects and 

weather-induced dislodgment. This 
led them to recommend conserving 
natural predators for effective 
whitefly control.

Their studies show that growth 
regulators tend to conserve natural 
predators, while conventional 
insecticides can eliminate predator 
and prey alike. Their work is part 
of a growing knowledge base that 
has helped decrease insecticide use 
for whitefly control by about 85 
percent since 1995.

MAY 3, 2006, USDA ARS  
NEWS SERVICE – An ecologist with 
the Agricultural Research Service in 
Urbana, Illinois is experimenting 
with a novel method for enlisting 
nature’s seed-eaters to help fight 
giant ragweed, velvetleaf and giant 
foxtail, all major pests of Midwestern 
corn and soybean crops.

Adam Davis’ approach is to 
create a natural ground cover of 
red clover so that small critters 
– birds, rodents and insects – will 
spend more time foraging for 
the weeds’ energy-rich seeds and 
less time dodging hawks or other 
sharp-eyed predators. 

Davis is compiling data to 
estimate the impact of small 
animals’ seed foraging on annual 
weed populations in wheat fields 
where the clover covers are used. 
He is also comparing wheat-clover 
fields with clover-free corn and 
soybean crops. He plans to furnish 
his information to agricultural 
engineers who can build what 
Davis calls a “weed-seed-predator 
combine kit.”

The kit would include a vacuum 
head and special hammers for 
sucking up, crushing and spitting 
out destroyed weed seeds as the 
combine moves through a field. 
Developed commercially, the kit 
could prove especially useful to 
organic farmers, who rank weeds as 
their top production problem. ■



Resources:

Books

Designed as a practical guide 
for growers, advisors, and the 
agricultural supply industry, the 
2006 Cornell Guide for Integrated 
Field Crop Management includes 
information for producing field 
crops and, when involved, safe 
and judicious use of pesticides. 
The 2005 work includes a chapter 
on general crop production 
guidelines, touching on climate, 
use of inputs, and presenting keys 
to a successful IPM program. The 
text discusses elements related to 
IPM, such as planting techniques, 
degree days, soil management, 
variety selection, and scouting. The 
Resource Center, PO Box 3884, 
Ithaca, NY 14852-3884, USA.  
Fax: 1-607-255-9946.   
Phone: 1-607-255-2080.  
Mail to: resctr@cornell.edu.   
Web: http://www.cce.cornell.edu/store.

Conferences

25-27 July, 2006. 5th California 
Conference on Biological Control, 
Riverside, CA, USA. Contact:  
L.M. LeBeck, Ctr. for Biol.  
Control, Univ. of California,  
Berkeley, CA 94720, USA.  
E-mail: LLeBeck@nature.berkeley.edu.  
Fax: 1-559-646-6593.  
Phone: 1-559-360-7111.  
Web: http://www.cnr.berkeley.edu/
biocon/CCBC%20V.htm

27 August-01 September, 2006. 
9th International Colloquim on 
Invertebrate Pathology and Microbial 
Control, 39th Annual Meeting of the 
Society for Invertebrate Pathology, 
and 8th International Conference on  
Bacillus thuringiensis, Wuhan, China.      
Contact: S. Ning, State Lab. of 
Agric. Microbiology, Huazhong 
Agric. Univ., Wuhan City 430070, 
People’s Republic of China.  
E-mail: sip2006@mail.hzau.edu.cn.  
Fax: 86-27-873-93882.  
Phone: 86-28-872-83455.  
Web: http://sip2006.hzau.edu.cn.
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As identified in a recent Biocontrol Files poll, a 
“real or perceived lack of efficacy” among growers 
and influencers remains a challenge for producers of 
biopesticides. Addressing that perception head-on is 
one of the primary goals for the Biopesticide Industry 
Alliance (BPIA), a group that includes more than 30 of 
the top manufacturers of biopesticide products. 

Rather than starting with an attempt to discount this 
perception, it is important first to understand why it 
exists. 

The first reason is perhaps the most obvious. As with 
any group of products that are widely manufactured, 
the quality of products in the marketplace ranges 
from low to extremely high. A unique challenge 
facing the biopesticides market sector is the 
perception of its products as having biological or 
“natural” origins. This means that anyone who 
produces “natural” products tends to lump their 
products into the biopesticides category. 

The result is that the biopesticides are associated 
in the minds of many potential users with products 
that may indeed be “natural,” but have little or no 
pesticidal value.

Examine the evidence

Despite the existence of questionable products with 
overstated efficacy claims, a large number of high 
quality biopesticides have gained significant market 
share. Consider the following:

• Growers with the largest operations tend to be the 
most avid users of biopesticides

• Millions of acres of cropland receive at least one 
application of biopesticides each year

• Growers who incorporate biopesticides into their 
programs are typically among the more progressive 
and entrepreneurial growers in their markets

• Growers who use biopesticides do so because 
they have needs that extend beyond efficacy, 
and include resistance management, residue 
management, harvest flexibility, maintenance of 
natural enemy and pollinator populations, and 
worker and environmental safety

• Growers who use biopesticides would only do so if 
they received a tangible return on investment

Other factors

But there are other factors that can impede biopesticide 
adoption. As in any sector, not all manufacturers have 
the same standards. In the case of biopesticides, 
contaminants – present as a result of relaxed quality 
control or testing procedures – may be present in the 
final product and thereby undermine its efficacy.

Another important consideration is that most biopesticides 
are derived from living organisms, and efficacy may 
vary from strain to strain. These strains – and not the 
species themselves – typically represent the brands 
that biopesticide companies market. For example, 
many growers don’t realize that not all strains of Bacillus 
thuringiensis (Bt) are created equal. Both of these factors 
make it imperative that growers deal only with suppliers 
who have established a solid reputation for product quality.

Another potential brake on wider adoption is the lack 
of widespread understanding of biopesticides. Most 
biopesticides exhibit modes of action that are vastly 
different from their traditional counterparts. A standard 
side-by-side comparison of a biopesticide and a traditional 
chemical may well favour the traditional chemical. 
Understanding how biopesticides work is critical to 
realizing and evaluating their full range of benefits. Here 
again, the value proposition for these products includes, 
but extends well beyond, the kill rate. 

Growers need products that are efficacious, but also 
products that help prevent pesticide resistance from 
developing, resistance to other important products 
that make up their pest control arsenal. Growers need 
products that can be applied close to harvest. Growers 
need products that will kill target pests, but will not harm 
beneficial populations. These are all important benefits 
that most biopesticides deliver.

Taking responsibility

The biopesticides industry has a level of responsibility 
to police its own participants as well as protect the 
customers they serve. This concept was one of the 
primary reasons for the inception of BPIA in 2000. 

When evaluating the efficacy or value proposition for any 
biopesticide product, we want growers to realize that 
BPIA is a great place to start. 

As a condition of membership, BPIA requires that 
member products:

• are legally registered by a regulatory agency in the 
U.S., Canada, E.U. or any other country where they 
have been demonstrated to meet required efficacy 
and safety criteria necessary for approval;

• have stewardship policies that maintain product 
integrity and appropriate complaint management 
policies related to product efficacy and performance;

• are recognized by peer groups and end use 
customers as having demonstrated commercially 
valid efficacy claims and product stewardship over 
multiple growing seasons. 

We invite you to visit our website at:  
www.biopesticideindustryalliance.org for more information 
on our members and the technologies they offer. ■

By Biopesticide Industry Alliance


