
WESTERN COMMITTEE ON CROP PESTS 
43RD ANNUAL MEETING 

October 31, 2003 
Grand Okanagan Lakefront Resort 

Kelowna, British Columbia  
Minutes 

Prepared by Ian Wise, Secretary WCCP 
 

1.0  Welcome and Introductions 
 Chairperson Hugh Philip, BCMAFF welcomed all members. Forty-seven members signed the 
attendance list. 
 
Muhammad Ashfaq  Jim Bessel   Leighton Blashko 
Pat Bouchard   Lorraine Braun   Héctor Cárcamo   
Kerry Clark   Bob Costello   Dave Curry 
Mike Dolinski   Lloyd Dosdall   Ken Fry  
Keith Gabert   John Gavloski   Gary Gibson   
Henri Goulet   Derwyn Hammond  Lloyd Harris 
Scott Hartley   Lori-An Kaminski  Ted Labrun  
Paul Laflamme   Carl Lynn   Scott MacDonald 
Peter Mason   Alec McClay   Julie McCarthy 
Rod McLeod   Trish Meyers   Owen Olfert    
Rob Ormrod   Jennifer Otani   Luc Pelletier    
Hugh Philip   Ilze Rupners   Jodie Sadler 
Jeff Skevington   Julie Soroka   Rob Spencer    
Bill Summers   Bryan Ulmer   Kees Van den Berg   
Bob Vernon   Neil Wagner   Peter Walsh 
Ian Wise   Kim Zeleny 
 
2.0 Additions to the agenda 

None. Motion to accept the Agenda: Fry/Dolinski    CARRIED 
 
3.0 Appointment of Resolution Committee  
 John Gavloski volunteered to Chair. 
 
4.0  Approval of 2002 Minutes 
 Change Chair of Cereal Crops from Dan Johnson to John Gavloski. 
 Motion to accept the Minutes: Hartley/Otani                     CARRIED 
 
5.0 Business arising from 2002 minutes 
5.1  Archiving of WCCP minutes 

Archival material of WCCP presently being stored at Agriculture Canada, Saskatoon. M. 
Dolinski requested Owen Olfert to notify the WCCP of what is missing. 

 
6.0 Provincial Insect Pest Summaries 
 See Appendix I for reports from British Columbia, Alberta, Saskatchewan, and Manitoba. 
  

Two discussions ensued from the reports. Problems with recommendations on insecticide tank 
mixtures with herbicides or fungicides and their compatibility. Industry representatives 
commented some labels address these mixtures and changes to other labels have been made. Data 



is difficult to obtain, thus, for many insecticides growers are ‘on their own’. The merits of various 
methods of flea beetle control - preplant versus foliar treatments, were discussed because of the 
expected seriousness of outbreaks in 2004. Recommendations will vary among provinces based 
on the historical severity of flea beetle damage. 

  
 Appointment of summarizers - to remain as for 2003. 
 
7.0 Provincial Entomology Research Summaries  

See Appendix II for reports from British Columbia, Alberta, Saskatchewan, and Manitoba. 
 
 Appointment of summarizers - H. Cárcamo to replace J. Otani in Alberta. 

A replacement for M. Erlandson in Saskatchewan to be found. 
 
8.0 WCCP Guide - D. Johnson stepped down as Editor. 
8.1  Status of section updates - Chairs are asked to consult PMRA web site to obtain updates on 

registration changes to insecticides. 
8.2 Appointment of Guide and section editors. See Appendix III for 2004 WCCP Chairs. 

Section editors to remain as J. Gavloski (Domestic), H. Philip (Horticulture), and I. Wise 
(Agriculture). 
 
Motion to have the WCCP align with the Western Forum and the WCPD to form a joint Web site 
in which the WCCP pays an equal share of the costs of  the site: Fry/Gavloski           
          CARRIED                                   
      
K. Fry was appointed as Webmaster for the new WCCP Web site. New site to also include 
agenda of meetings, minutes, and announcements. Chairs to have password access to site to make 
changes to their sections of the Guide. Latest changes to each section to be dated. Position of 
Editor of Website eliminated. Chairs to have discretion to include metric and imperial 
measurements where appropriate. Optional information such as re-entry intervals, nonpesticide 
controls, pest biology, etc. to be added over time. 

 
9.0 Canadian Food Inspection Agency Quarantine Update - Rob Ormrod 
   

More discoveries and outbreaks of exotic insect pests have occurred in the past few years than in 
the previous 20 years. Updates were given on 10 serious exotic insect pests. 

 1)Asian longhorn beetle (Anolplophora glabripenis) - discovered in Toronto near Pearson  
Airport in September. Located in a light industrial area and in 3 satellite sites outside point of 
introduction. CFIA partnering with City and Province in a task force to look at science, legal and 
communication problems of control program. Operations to include survey and data collection, 
host removal and disposal, quarantine zone enforcement, mapping, and consultation with public. 
Eradication is the program’s objective, focusing on tree removal and prevention of pest 
movement to surrounding forested areas within the city.  
2)Apple maggot (Rhagoletis pomonella) - surveys are ongoing to determine if pest has moved 
into BC. Not yet found in province but pest is now in Washington state. 
3)Apple ermine moth - monitoring discontinued because it is now found in all apple growing 
areas. 

 4)Blueberry maggot - not yet found in BC. 
5)Cereal leaf beetle (Oulema melanpus) - beetle has not expanded its range in western Canada 
outside of southcentral BC in 2003. 



6)Emerald ash borer - found in Ontario in 2002. Attacks and kills many species of ash. 
Discovered in southern Ontario near Michigan border and now rapidly spreading east. Prospects 
for controlling its spread throughout southern Ontario are poor. 
7)Gypsy moth - adults found in 2 traps in Edmonton and in parts of the Lower Mainland, 
Vancouver Island, and some Gulf Islands. Mass trapping being used to eliminate pest. 
8)Asian gypsy moth - not established in Canada. Ships and imported cars from Japan are 
inspected for egg masses in Vancouver.  
9)Japanese beetle - not found. Granular insecticide treatments of new turf has reduced numbers in 
the past 3 years. 
10)Swede midge (Contarinia nasturtii) - initially found in Ontario on cruciferous vegetables in 
2000. Concern over whether it could attack canola and establish in western canada.. 
11)Banded elm bark beetle - found in US midwest. Is expected to spread and reach Canada. 

 
10.0 PMRA Report - Luc Pelletier 
 See Appendix IV for updates.  
  
11.0 ECORC Update - Peter Mason 
 See Appendix V for research report. 

Insect pests studied this year were the cabbage seedpod weevil (checking for movement into 
Ontario and Quebec), soybean aphid, multi-coloured Asian lady beetle (fouls wine when 
harvested with grapes), swede midge and leek moth of garlic. Three taxonomists were hired: Pat 
Bouchard (curculionids), Andy Bennett (Ichneumonids), and Jeff Skevington (Diptera). An 
electronic form for insect identification submissions on the ECORC Website is being developed. 

  
12.0 Sponsor Updates - CPI representatives  

Bill Summers, Dupont Canada - provided information on the insecticide Avaunt (indoxacarb). 
Registered in US on apples and many vegetables. Pursuing registration for a number of insect 
pests on apple in Canada by next year. 
Julie McCarthy, Engage Agro - Surround (kaolin clay product) approved as an insecticide 
on apples. Original use was as a spray on pomes to reduce sun burn. Approved for organic use. 

 BASF - terbufos (Counter) granules can be used on canola until May 2004, and on sugar beets 
 until 2006.  

Neil Wagner, Peacock Industries - gave handout on EcoBran grasshopper bait. A fipronil bait for 
grasshoppers is being pursued. Will also be marketing a Nosema locusta bran bait for the organic 
market. 

 
13.0 Special reports 
13.1 Mountain pine beetle outbreak - Tim Ebata, BCMOF, Victoria 

The beetle is an aggressive killer of many pine species, particularly lodgepole pine. Its range is 
limited by winter temperatures but could spread to prairies if winters become more mild. Beetles 
mass attack older trees (>60 yrs) in July and August by use of pheromones. Trees die next year 
and wood gets discoloured by blue staining fungus.   

 Aerial overview survey at 1000 m of province is taken each year. The objectives are to: 
 1)estimate sites and severity of infestations  
 2)provide insight for strategic planning 
 3)map historic trends going back to 1914 

Central BC most heavily infested area. Outbreak this year caused by overabundance of lodgepole 
pine and warm winters. In 2003, 2.7 million ha with light infestation (1-10%), 
0.8 m ha with moderate (10-30%), and 0.7 m ha with severe (30+%) infestation. Area infested 
double of that in 2002. 108 million m³ of wood has been damaged since start of outbreak. 



Management involves directive harvesting in areas where containment is possible, pheromone 
traps for mass catching, and treating of trees. Dead trees can be harvested up to 15 years after 
outbreak. Amount harvested is limited by threat of over supply. For more information check 
www.for.gov.bc.ca/hfp/forsite/overview.htm. 

13.2 Codling moth sterile release program update - Adrian McCluskey, Penticton 
Program has a $3.8 m operating budget that is government and grower funded. Sterile releases 
began in southern (zone 1) apple growing areas of Okanagan Valley in 1994 and northern areas 
(zones 2 and 3) were added in 2000. OP insecticide use since program was started has decreased 
82% in zone 1 and 65% in zones 2 and 3. In 2002, the proportion of orchards with no codling 
damage in zone 1 
was 88%, and 24% in zones 2 and 3. Damage ratings in zone 2 and 3 were only from orchards 
that had had high codling moth infestations. Sterile releases are to continue until 2005, at which 
time the program will be reviewed. Future rearing of sterile moths likely to include exports to 
Argentina and South Africa.   

13.3 Growing With Care integrated fruit production program - Hugh Philip, BCMAFF 
 In 2001 the BC Fruit Growers’ Association initiated the BC Good Agricultural Practices 

(BCGAP) project (formerly known as Growing With Care (GWC), Don Magnusson, Program 
Coordinator) to prepare the tree fruit industry for anticipated changes in how fruit is grown and 
marketed. The stated goals were:    

1) In the short-term goal have an Integrated Fruit Production (IFP) program ready by 2003 for 
industry adoption. 

2) In the long-term goal have recommendations for the production of apple, pear and soft fruits 
using reduced-risk pest control products and alternative strategies only. 

 The focus on eliminating chemicals is to replace conventional chemistries with the newer low- or   
reduced -risk products while at the same time encouraging the use of alternative non-chemical 
management practices. Integrated Fruit Production (IFP) is the economic production of quality fruit using 
ecologically and horticulturally sound methods that minimize the use of agrochemicals in order to protect 
human health and the environment. Besides reducing reliance on pesticides to minimize risks to 
environmental and worker health, the program also stresses attention to worker welfare, food safety and 
environmental stewardship.  
To accomplish these outcomes, the management committee overseeing the project has developed a set of 
Good Agricultural Practices (GAP) with which growers can voluntarily comply in order to market their 
fruit as IFP certified fruit.  
 
 The GAPs are based on those developed by the Euro-Retailer Produce Working Group Good 
Agricultural Practices (EUREPGAP) which are recognized globally as the benchmark GAPs for 
horticultural products. The program plans to deliver a series of seminars to fruit growers beginning 2004 
to familiarize growers with the program GAPs and requirements so that growers can begin adopting the 
GAPs and obtaining certification. The outcome of certification is not to obtain premium prices but to 
retain access to markets that currently or may require adherence to defined GAPs, especially with respect 
to prohibited pesticides. At present only cherry growers have required certification for maintaining access 
to high-value UK markets. The GWC committee expects North American markets, the maintain markets 
for BC tree fruit, to follow suit with the near future. 
 
 One of the major changes most participating growers can expect is the requirement for detailed 
records of pesticide and fertilizer applications, adherence to food and worker safety guidelines, and self-
assessment of risks to the environment. Growers can accomplish the latter requirement through voluntary 
completion of Environmental Farm Plans, a process to identify, document and plan remediation risks 
posed by the farm operation to the environment. 
 



 In 2003 the BCGAP project facilitated the development of a valley-wide network of automated 
weather stations to provide real-time and archival weather data for growers. Besides being useful for 
insect pest and disease development and prediction models, the data will be important for irrigation 
scheduling as fruit growers, communities and industry place greater demands on the irrigation systems. 
The committee also conducted a sprayer maintenance and calibration clinic to train industry advisors to 
calibrate growers’ sprayers as part of the GAP requirements. 
 
 The Tree Fruit Production Guide, the ‘bible’ for most tree fruit growers in BC, will have a new 
title in 2004 -  BCGAP Good Agricultural Practices – Tree Fruit, a Guide to Integrated Fruit Production 
in BC- to reflect the change in production management in BC. The Guide will contain all information 
needed by participating growers such as GAP, on-farm food and worker safety guidelines, self-
assessment checklists and record keeping forms. A series of workshops are planned in 2004 to introduce 
growers to the program and to the certification process. 
 
14.0 Election of 2004 WCCP Chair 
 Scott Hartley, SAFRR elected Chair. Secretary to be appointed. 
 
15.0  Resolutions 
 One reported by J. Gavloski. See Appendix VI. 
 
 Motion to accept resolution: Gavloski/Dolinski.     CARRIED 
 
16.0  Other business. 
 None. 
 
17.0  Adjournment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix I - Provincial insect pest summaries 
 

BRITISH COLUMBIA MINISTRY OF 
AGRICULTURE, FOOD & FISHERIES 

 
2003 INSECT PEST REPORT 

to the 
WESTERN COMMITTEE ON CROP PESTS 

 
Compiled by: 

Hugh Philip, PAg 
Food Safety and Quality Branch 

BC Ministry of Agriculture, Food & Fisheries  
200 -1690 Powick Road 
Kelowna, BC, V1X 7G5 

hugh.philip@gems8.gov.bc.ca 
 
 

Summary: 2003 was another quiet year for agricultural and horticultural insect pest problems in BC. 
This may be a result of smaller pest populations or fewer MAFF staff in the field to receive or investigate 
reports from producers. The cereal leaf beetle is still only present in the east Kootenays (adjacent to SW 
Alberta) based on surveys of southern BC. The alfalfa weevil continues to require control in Creston 
Valley and Okanagan alfalfa crops. A previously unreported lepidopteran larva was found feeding on 
sweet cherry leaves in the Kootenay Lake region. Shothole borer infestations were more prevalent this 
year in Okanagan Valley sweet cherry orchards late in the season. Several organic apple orchards suffered 
some fruit damage by a species of noctuid not previously reported attacking pome fruit. 
 
CEREAL CROPS  
 
Cereal leaf beetle (Oulema melanopus) remains confined to the Regional District of East Kootenay and 
adjacent Regional District of Central Kootenay in southeast BC. Some fields were sprayed with Sevin 
XLR Plus, which, according to one cereal grower, also controls wheat midge. 
 

FORAGE CROPS 
 

Alfalfa weevil (Hypera postica) continues to plaque alfalfa growers in Creston valley and the parts of 
Okanagan. Affected growers target larvae feeding on the regrowth following first cut.  
 

HORTICULTURAL CROPS 
 
Cherry bark tortrix (Enarmonia formosana) is now established in the Salmon Arm area based on 3 
successive years of adult capture in pheromone-baited traps set out by Dr. Joan Cossentine (Pacific Agri-
Food Research Centre, Summerland). This potential pest of sweet cherries was likely introduced from the 
lower mainland where it was first reported in BC in the early 1990’s. Dr. Cossentine is releasing imported 
parasitic wasps in an attempt to introduce biological control. 
Shothole borer (Scolytus rugulosus): several reports of severe infestations in sweet cherry blocks in 
August. Speculation is the trees suffered frost injury last fall or late this spring that may have impaired 
upward water movement during the hot weather in July and August.  
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Abagrotis nefascia (Smith 1908) (Lepidoptera: Noctuidae) larvae caused significant defoliation and 
blossom consumption in some certified organic apple orchards in the Similkameen Valley in May. Pest 
management consultant estimated 20 bins of organic Granny Smith were lost in one orchard (~ 
$300.00/bin). A. nefascia is distributed across Canada and the US.  Btk killed the larvae but was applied 
too late in most cases to prevent fruit damage. 
 
Pacific Flatheaded Borer, Chrysobothris mali, caused a significant loss of young apple trees near 
Kelowna. Newly planted nursery stock, drought stressed trees and trees suffering SW injury are 
susceptible to attack by this occasional pest of commercial orchards. 
 
A lyonetid leafminer, Lyonetia prunifoliella (Hübner) (Lepidoptera: Lyonetiidae), caused noticeable 
damage to an organic sweet cherry orchard near Argenta (east Kootenays) in June. Larvae caused similar 
damage to nearby birch trees. The small green larvae attack young leaves of apple, cherry, plum, birch 
and grape, causing blotch mines. For more information, see http://www.caf.wvu.edu/ 
kearneysville/pest_month/insectfocussept.html. 
 
The larvae of an unidentified species of clearwinged moth (Lepidoptera:Sesiidae) were collected from 3-
4 year old apple trees dying from European canker. The larvae were feeding under the bark around the 
cankers and in the graft union. The feeding behaviour and appearance of the larvae resembles that of 
species in the genus Synanthedon which includes the peach tree borer and dogwood borer. 
 

TURF 
 

A dung beetle, Aphodius granarius (Coleoptera: Scarabaeidae), is a new pest of golf course fairways in 
the southern Interior that was first reported in the Okanagan by a golf course manager in 2002. Larvae 
feed on the roots of fairway grasses causing patches of dead turf; golf greens are not attacked according to 
field reports. Golf course managers are using turf insecticides such as diazinon and carbaryl, but would 
like to use less toxic chemicals.  Adults are classes as “general surface dung feeders”. More information 
on this non-native insect is available at 
http://res2.agr.ca/lethbridge/scitech/kdf/dungbugs/granar_e.htm 
 
 
European chafer (Amphimallon majalis) populations continue to spread in Burnaby residential lawns 
where significant damage is inflicted by larval feeding and by predators (skunks and birds) seeking the 
larvae. Field testing of non-chemical and biological (entomopathogenic nematode Heterorhabditis 
bacteriophora) control methods is currently underway. 
 

EXTENSION PROGRAMS 
 
1. Work continues on compiling useful web sites for various commodities for inclusion in the free 
INFOBASKET service available online at http://infobasket.gov.bc.ca/Infoman/communities/ 
community.asp?UserID=2&.  
 
Completed commodities of interest to WCCP members include Apiculture, Field Vegetables, Organics, 
Ornamentals, Specialty Crops and Tree Fruits. Forage Crops  and Grains, Oilseeds, Pulses and Forage 
Seeds will soon be launched. 
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2. The Food Safety & Quality Branch is developing a strategy to deal with recently introduced and 
potential exotic arthropod, microbial and plant species that could adversely impact BC agriculture. The 
Crop Pest Risk Management Strategy will assign priority according to the likelihood of introduction and 
consequences of introduction, and identify gaps/needs for surveillance, diagnostic capability, research, 
education, awareness building, and management options. Such information provides a more complete 
picture of the risks to BC crop production, marketing and biodiversity posed by current and potential non-
native species.  
 

LEGISLATION 
 

Integrated Pest Management Act  
On May 13th of this year the Ministry of Water, Land and Air Protection introduced the Integrated Pest 
Management Act, which will only allow the use of pesticides after all potential alternatives have been 
considered. This act will replace the Pesticide Control Act. Under the new act, the use of integrated Pest 
Management will apply to pesticide use on all public land and on private land used for forestry, public 
utilities, transportation and pipelines. Under the new regulatory system, routine pesticide use will be able 
to proceed without a permit provided the user has developed a pesticide use plan that incorporates 
integrated pest management and informed the ministry of their intentions.  The public must be consulted 
on this plan, and pesticide users must consider concerns that arise and ensure the environment and human 
health are protected. Bill 53 -- 2003 Integrated Pest Management Act is available for review at 
http://www.legis.gov.bc.ca/37th4th/1st_read/gov53-1.htm. 
 
Visit the updated BCMAFF Food Safety & Quality Branch Pest Management web site at  
www.agf.gov.ca.cropprot/inderx.htm 
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Alberta Insect Pest Report,  2003 
Presented to the Western Committee on Crop Pests 

Compiled by Kim Zeleny, Crop Specialist 
Alberta-Ag-Info Centre 

Alberta Agriculture, Food and Rural Development 
Stettler, Alberta 

 
Grasshoppers 
The 2002 grasshopper forecast map predicted severe infestations, but the land coverage of the actual 
forecast map was underestimated.  The Ag-Info center received calls from every part of the province.  
Grasshopper calls started in late June and continued into September. Producers reported grasshoppers 
eating oilseeds, pulses, cereals, forage and horticulture crops. Crops were eaten from seedlings to fully 
mature stages. Fourth and fifth instar grasshoppers of pest species were seen in September, repeating what 
was seen last year. 
Grasshopper monitoring was organized by Rural Services (AAFRD) and Dan Johnson (Agriculture 
Canada).  Information from Rural Services was used to create the eligible acres map for grasshopper 
compensation depicting the wide coverage of grasshopper infestations across Alberta.    The dominant 
species were the two-striped (Melanoplus bivittatus) and the clear winged grasshopper (Camnula 
pellucida), similar to last year.  Dan Johnson’s future report will help us understand the changes in 
species and give us some insight as to what kind of egg laying occurred this last year.  A forecast map 
will be produced for next year using densities of the grasshoppers from the monitoring program in 2003.  
Region specific average densities from data collected from Rural Services has not been calculated at this 
time. 
 
Considerable spraying was done throughout Alberta.  Alberta Agriculture, Food and Rural Development’s 
grasshopper assistance program has received 2063 applications claiming for 1 745 438 acres, the deadline 
for the program has not been reached so numbers will change.  Average acres claimed per applicant are 
846, which is consistent with the 2002 program. 
 
Cutworms (Euxoa ochrogaster)  
An outbreak of redbacked cutworms occurred this past summer, redback being the predominant species, 
but pale western (Agrotis orthogonia) and army cutworm (Euxoa auxiliaries) also reaching threshold 
numbers.  Significant spraying was done for cutworms, with questionable results because of the limited 
moisture available at the time.  Cutworms caused damage in canola, cereal crops, and pastures throughout 
Alberta, but were concentrated in southern and central Alberta.  Traps set out in fall collected high 
populations of redbacked compared to pale western populations. 
   
Wireworms  
Was a problem in canola and pasture land.  Concern for what products will be used in future. Various 
spots across the province were affected.  
 

Cereal Crops  
 
Wheat midge (Stitodiplosis mosellana) 
Wheat midge posed some concern for Vermilion, Lloydminister, Vegreville and surrounding areas.  
Thresholds were reached in parts of these locations, and some spraying was done.  Few isolated fields of 
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irrigated durum around Lethbridge were reported.  A fall soil survey is underway to complete the wheat 
midge survey. 
 
Wheat stem sawfly (Cepus cinctus) 
This pest is causing a very widespread problem in the brown and dark brown soil zones.  Areas affected 
included Oyen, Medicine Hat, Foremost, Lethbridge, and Nobleford, where damage has occurred 
historically.  Cases were even reported as far north as MD of Provost, County of Stettler, and Drumheller.  
A quantitative survey of post harvest is currently underway in Saskatchewan and Alberta.  Levels of 
damage varied with variety and area but both susceptible hollowed stem bread wheats and some durums 
sustained damage over 60% toppling, particularly along field edges. 
 
Mealy bugs (Planococcus citri) 
Noted in several fields in the province.  Cases reported were in the Olds/Red Deer area and a few in 
southern Alberta.  Noted on fields that were not following a crop rotation and had been growing same 
species for several years.  Other insects were usually noted at the same time as this insect. 
 

Oilseed Crops 
 

Flea beetles  (Phyllotreta spp.) 
Major outbreaks occurred in Southern Alberta in Lethbridge-Vauxhall-Skiff area, other parts of Central, 
North-East as well as parts in the Peace region were affected.  Many acres were reseeded because of high 
levels of infestations in areas where they had not been problematic before.    Most seed had been treated 
with an insecticide, but the protection period was ending when infestation levels peaked.   Numbers in the 
fall appeared to be high and similar pressure can be expected in 2004. 
 
Lygus bugs (Lygus spp.) 
In southern Alberta numbers of lygus were high only in limited fields.  Some areas north east of 
Lethbridge had canola and mustard fields sprayed.  Some areas in central Alberta reached threshold levels 
that required spraying near harvest time, and there were reports of thresholds maximized at harvest time.  
There were reports of populations diminishing due to natural parasitoids increasing in central Alberta.  
The survey done in the Peace region indicated generally numbers under 0.5 lygus per sweep.  The survey 
conducted in the South indicated some fields reached thresholds levels. 
 
Cabbage seedpod weevil (Ceutorhynchus obstrictus) 
Development of cabbage seedpod weevil populations were relatively low again this year.  A few isolated 
fields were high enough to spray in southern Alberta.  The survey conducted indicated that numbers were 
low again, three years running. Populations were even less than in 2002.   Drought conditions in central 
Alberta decreased populations of the weevils. 
 
Beet webworm (Loxostege sticticalis) 
High populations of moths were reported in early June across the province. In a few instances “millions” 
of moths were seen in clouds over the fields.  Spraying occurred in isolated spots across the provinces in 
canola and pulse crops when larvae emerged in high numbers.  Fields that were sprayed had severe 
infestations.   
 
Diamondback moth (Plutella xylostella) 
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Numbers of adults detected in traps placed around the province was high throughout the season.  Moths 
were detected as early as first week of May in Central Alberta in traps.  In late July, moths detected in 
traps reached well over the hundreds.  Adults were detected until harvest.  Larvae counts per metre 
squared throughout the season did not indicate threshold levels in fields surveyed.  Central Alberta came 
close to thresholds numbers.  Some spraying was implemented in spots across the province. 
 
Bertha armyworm (Mamestra configuata) 
Monitoring done across the province indicated that they were not a problem.  Generally traps collected 
less than 100 adult moths cumulative in the season, with few being between 200 and 300. 
 
Root maggots (Delia spp.) 
No reports of serious damage.   
 
Redturnip Beetle (Entomoscelis americana) 
Isolated problems noted in Beaverlodge and Southern Alberta.  Control implemented. 
 

Forage Crops  
 

Black grass bug (Labops hesperius) 
Early June it made its appearance.  Numbers were high enough to destroy perennial forage pastures in 
areas Westlock, Barrhead, Camrose and an incidence reported in the Olds area.  High infestations were 
found in the fields, where insects were moving in army lines across pastures.   
 

Greenhouse Crops  
 
Thrips  
Abundant in vegetable and ornamental crops, especially western flower thrips (Frankliniella occidentalis) 
(Pergande). 
 
Cabbage looper (Trichoplusis ni) (Hubner) 
Found attacking tomato plants in southern Alberta. 
 
Banana moth (Opogona sacchari) (Bojer) 
Found in ornamentals in southern Alberta.  CFIA has been notified.  Recovered from petunia, 
chrysanthemum, pepper, and poinsettia. 
 
Green peach aphid (Myzus persicae) (Sulzer) 
Abundant in some vegetable crops.  Suspected tobacco strain in one pepper crop. 
 
Melon aphid (Aphis gossypii) (Glover) 
On peppers.  Small morphology present resulting in reduced efficacy of parasitoids. 
 

Fruit Crops  
 

Currant aphid (Cryptomyzus ribis) (L.)  
On black currant in central and southern Alberta.  Widespread characteristic cupping damage to leaves. 
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Black currant aphid (Hyperomyzus lactucae) (L.)  
On black currants in central and southern Alberta.  Characteristic feeding at top of plant and growing 
points. 
 
Pacific mite (Tetranychus pacificus) (McGregor) 
On black currants in central Alberta.  Widespread in orchards not protected by shelterbelts. 
 
Grasshoppers (Melanoplus bivittatus, M.  sanguinipes,  M.  packardii) 
On black currants and saskatoons in central and southern Alberta.  Primarily feeding on foliage. 
 

Contributors  
 
Ken Fry                         Karen Carruthers                 Hector Carcamo 
Jennifer Otani                Paul Laflamme                    Kent MacDonald 
Dan Johnson                  Parker Crop Consulting      Alberta Ag-Info Centre Staff  
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2003 Saskatchewan Insect Report 
presented to the Western Committee on Crop Pests 

Compiled by: Scott Hartley, Insect Specialist  
Saskatchewan Agriculture, Food and Rural Revitalization 

Regina, Saskatchewan 
 
Summary 
 
Saskatchewan had better soil moisture conditions leading into the 2003 growing season than in the 
previous year.  The month of April had above average heat units particularly toward the end of the month 
coinciding with reports of an early grasshopper hatch in some of the south western areas of the province.  
Slower heat development during May and early June resulted in an extended period of grasshoppers 
hatching in such large numbers many situations required multiple insecticide applications.  Other early 
season economic insect infestations included flea beetles, wireworms and cutworms. 
 
High flea beetle populations and the mode of action of the new seed treatments resulted in increased foliar 
insecticide applications.  In many areas of Saskatchewan cutworms and wireworms were at economic 
levels.  Wireworms were problematic largely in cereal, canola, and sunflower crops.  Cutworm 
populations were especially high and widespread compared to most years. 
 
Temperatures reached normal to above normal and remained high through most of June, July and August.  
Grasshoppers had ideal conditions for development with little to no precipitation after June for most of 
the province. 
 
An extensive flight of beet webworm adult moths in late May and early June suggested a potential threat 
to canola and pulse crops.  The majority of the reports coincided with areas in Saskatchewan that in 2002 
were most affected by drought – west central and northwest.  Bertha armyworm populations appeared to 
decline in most areas. 
 
Although grasshoppers continued to cause economic damage through the growing season, aphids became 
a major issue for producers in July.  Infestations were largely in the eastern half of the province but 
economic populations were also reported as far west as North Battleford.  Initially pea crops were the 
most pre-dominant host but by the end of July lentil, canola, canaryseed and even some cereal crops were 
reporting higher numbers of aphids. 
 
Wheat stem sawfly continues to be a major concern for many producers across the Prairies. 
 
Control recommendations for all pests continued to include the use of economic or action thresholds and 
also included monitoring for beneficial insects as part of the decision process.  However there was an 
overall increase in insecticide usage as a result of the number of insect pests and extent and size of 
infestations resulting in periodic shortages of some products in some areas. 
 
West Nile virus and mosquito vectors were of major significance with Saskatchewan having the highest 
levels of incidence of the disease in Canada in 2003.  Although dry conditions prevailed through June 
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July and August, the primary vectors (Culex tarsalis and C. restuans) proved to be versatile in finding 
water sources for breeding. 
 
Cereal Insects: 
 
Orthoptera: grasshoppers – The 2003 Grasshopper Forecast Map (based on Fall 2002 adult counts at 
over 2,100 sites) for Saskatchewan indicated the potential for further increases in severity and size of 
affected area.  The area affected, estimated to be in moderate, severe and very severe risk categories 
covered greater than 40% of the agricultural land in the province.  Based on environmental conditions and 
field reports a spring revision of the forecast (Tri-provincial) map was produced in June.  Agriculture and 
Agri-Food Canada continued to provide frequent estimates (in map form) depicting grasshopper hatching 
and development during the course of the growing season.  A grasshopper egg survey (collected Fall 
2002) by A.A.F.C. (Saskatoon) reported embryo development in some samples from the Kindersley area 
to be greater than 70%.  The dominant species from the 2002 Fall Survey was Melanoplus bivittatus (two-
striped grasshopper). 
 
Localized reports from the southwest suggested an early hatch of grasshoppers in late April.  Other 
reports of early grasshoppers included over-wintering nymphs of the “non-pest” species such as Psolessa 
delicatula (brown spotted grasshopper).  Of the “pest” species, the majority of the eggs hatched in May 
and June.  Due to cooler temperatures in May the hatch period was extended over at least a 4 to 6 week 
period for many areas.  Heavy infestations even at early instar stages resulted in economic damage and 
producers initiated insecticide applications early and continued with multiple applications required to 
control the grasshoppers in most situations.  Crop development was also slow and lacked sufficient 
vegetative growth to sustain the heavy grasshopper feeding.  Grasshoppers fed on emerging cereal 
seedlings forcing some producers to re-seed.  Although a number of products were used (depending on 
the crop) insecticides with the active ingredient chlorpyrifos were widely used.  Eco-Bran bait (active 
ingredient - carbaryl) was more extensively used than in previous years.   
 
Economic infestations of grasshoppers were reported in east central (Yorkton, Canora, Winyard ) and 
northeast (Tisdale, Carrot River, Hudson Bay) regions of Saskatchewan.  In many of these areas 
grasshoppers are not commonly considered pests and many producers had never had to treat for these 
insects prior to 2003. 
 
There were increased reports of grasshopper parasites, predators and some development of fungal 
diseases (Entomophora-like symptoms) but not to the level required to have an impact on the current 
outbreak.  High populations of black crickets ( Gryllus pennsylvanicus Burmeister) were observed and 
reported in a number of areas, some most notably in the Regina / Moose Jaw area.  One producer sprayed 
for crickets claiming the insects were attacking the flax bolls in a field. 
 
A survey was conducted in the fall of 2003 to provide data for the 2004 Grasshopper Forecast Map.  With 
increased acreage affected by economic infestations there has been a corresponding increase in interest in 
the grasshopper survey.  There were nearly 2400 sites observed in the 2003 fall survey.  Early reports are 
that the populations continue to be the same or higher than last fall. 
 
Grasshoppers continue to be especially problematic for organic producers as there are no registered 
organic control options for outbreak situations.  Attempts continue to get a biological control product 
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(Nosema locustae Canning) registered in Canada for grasshopper control.  Peacock Industries (Hague, 
Sask.) is exploring registration as another bran bait option. 
 
There were a considerable number of reports of influxes of grasshoppers from surrounding areas once 
food supply in the adjacent area was depleted.  Similarly, and as in 2002, producers considering fall 
seeded crops were also contending with the late season infestations of grasshoppers.  Although feeding 
may have been reduced in the later stages of the adult grasshopper life-cycle, the high numbers and the 
attractiveness of the green seedlings in the fall meant these crops were more at risk.  Bran baits were 
recommended as reasonably economical and would provide some residual control. 
 
Hymenoptera: Cephus cinctus Norton – Wheat stem sawfly – The severity of wheat stem sawfly has 
prompted more intensive efforts in breeding and management of the pest through agronomic practices.  
An International Sawfly Working Group has been established to address this common problem across the 
Great Plains.  It is composed of researchers and extension personnel from Agriculture and Agri-Food 
Canada (Lethbridge, Saskatoon, Swift Current), Saskatchewan Agriculture, Food and Rural 
Revitalization, Alberta Agriculture, Food and Rural Development and the United States Department of 
Agriculture (USDA) and Montana State University Sidney and Bozeman, Montana).  It is difficult to 
provide a good estimate of the actual economic importance of the wheat stem sawfly. 
 
In Montana a producer survey identified the wheat stem sawfly as the number one insect pest in the state.  
Arguably it may be similar in Saskatchewan as it is widespread throughout the wheat growing region and 
chemical control options are not effective.  Therefore once a sawfly infestation has been noted in field the 
only solution is to attempt to salvage the crop before the stems fall over.  Current recommendations for 
managing sawfly are the same as they were over 20 years previously.  It has been noted that wheat stem 
sawfly populations tend to increase in severity after drought years.  Conditions have been favourable for a 
continued build-up of populations.  Solid stemmed wheat varieties are the best course of action if wheat 
has to be grown as part of a rotation but supply of current solid-stemmed varieties has been limited as the 
seed increase locations have also been hit by drought and high levels of the sawfly. 
 
A.A.F.C. is approaching the problem through breeding of resistant (solid-stemmed) wheat varieties and 
through modifications of agronomic management methods such as barrier crops, solid stem and 
traditional (hollow-stem) variety mixes and varying seeding dates, monitoring and harvest methods.  In 
the United States researchers have identified a biochemical compound that appears to be given off by 
wheat plants and acts as an attractant to the female sawfly.  In the American research the less the plant 
exudes the chemical, the less stem cutting is noted.  Therefore this may also be an option for breeding 
selection in reducing the attractiveness of the plant. 
 
A.A.F.C. initiated a wheat stem sawfly survey in 2003.  Sites were observed and rated for sawfly damage 
across the three Prairie Provinces late in the season, mostly post-harvest.  This is a new survey and the 
protocol is likely to be modified but the data acquired should provide better information on distribution 
and severity of wheat stem sawfly infestations. 
 
Parasitic wasps (Bracon cephi) are present in Saskatchewan but the annual effect on the sawfly 
populations is unclear. 
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Diptera:  Cecidiomyiidae: Mayetiola destructor (Say) – Hessian fly – In the North West (North 
Battleford) Hessian fly infestations also appeared to be on the increase.  Since Hessian fly and sawfly 
both occur in the area and there has been some confusion between damage, fields were inspected for 
actual damage and insects.  Due to time of sampling it was often the characteristic “flax-seed” pupae that 
verified Hessian fly. 
 
Similar to wheat stem sawfly, Hessian fly management is through agronomic practices.  With both 
Hessian fly and wheat stem sawfly some of the major problems are:  
- no good options for control of the pests when outbreaks occur 
- for many producers this requires learning or re-learning management strategies and in some cases the 
purchase of equipment (e.g. farmers that have gone to straight cutting at harvest may have to revert to 
swathing in order to salvage wheat infested with sawfly) 
- individual crop rotation plans may not be effective as a management strategy as fields are adjacent to 
other producers with other rotational plans 
 

Cecidiomyiidae: Sitodiplosis mosellana (Gehin) - wheat midge – The Wheat midge forecast for 
2003 (based on a 2002 fall soil and cocoon survey) indicated that midge populations continued to be low 
for most of Saskatchewan.  Some moderate populations were identified in east central and south eastern 
regions and resulted in limited spraying activity. 
 
Another area of higher infestation was identified in the northwest, near Lloydminster.  This area was 
considered to be more of an anomaly as the area was extremely dry in 2002 and not highly conducive to 
midge survival.  A few samples with high cocoon densities (taken in moister areas of fields where it could 
be determined to be wheat and therefore a host to the midge) tended to skew the map indicating a more 
widespread level of wheat midge infestation.  Follow-up monitoring for actual midge infestations in 2003 
did not result in chemical control in the area. 
 
A 2003 fall soil survey to estimate wheat midge density and distribution is being conducted. 
 
Noctuidae – cutworms- various species, primarily Euxoa ochrogaster (Guenee) (redbacked 
cutworm) and Agrotis orthogonia Morrison (pale western cutworm) depending on region in the 
province – Higher than normal populations were seen across the province and resulted in increased 
chemical control.  Both chlorpyrifos and synthetic pyrethroid products were used for cutworm control.  
Applications are recommended for evening and therefore the high temperature limitations of the synthetic 
pyrethroids are not a factor.  Cutworm larval development was slow and feeding extended into July.  If 
the hot dry August weather was truly conducive to successful egg-laying by the moths there could be 
another year of severe cutworm activity in the province in 2004. 
 
Coleoptera: Elateridae – wireworms – Economic infestations of wireworms also appear to be on the 
increase.  Lindane has historically been the most common insecticidal component for all seed treatments, 
including for wireworm control in cereals.  Although seed treatments containing lindane are no longer 
registered in canola and mustard, lindane based seed treatments for cereals are still being phased out.  
December 31, 2003 is the final date for sale of these products to retailers and producer use registration 
will end on December 31, 2004.  The cereal seed treatment containing the active ingredient thiomethoxam 
(a cereal version of Helix) is expected to be registered in time for the 2005 season.  However due to the 
increase in wireworm populations coinciding with the phase out of lindane, remaining stocks of these 
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seed treatments may be in short supply.  There was also an incident in 2003 where a significant amount of 
one of the products arrived in Western Canada from the American registrant in January (December 31, 
2002 was deadline for sale of product by registrant).  The product was subsequently returned to the 
supplier. 
 
Homoptera: Aphids: Aphids were more noticeable on most crops in 2003, including wheat and barley.  
The economic threshold for cereals (e.g. wheat barley) is considered to be about 12 to 15 aphids per stem 
prior to soft dough.  Although there were queries regarding aphids on cereal crops, chemical control was 
not likely warranted in many situations.  Hot dry conditions in July accelerated crop senescence and 
shortened the time frame for susceptibility of cereals to aphid feeding. 
 
Oilseed Insects 
 
Orthoptera: grasshoppers – Although the suggested economic threshold (13 + per square metre) for 
grasshoppers is higher in canola the populations were high enough to warrant control in many fields.  
Often feeding preferences were seen in that weed species were eaten before the canola or mustard.  In flax 
the foliage does not appear to be as attractive to the grasshoppers either.  At the green boll stage the 
economic threshold in flax drops to 2 grasshoppers per square metre as the insects attack the bolls and 
have a more direct affect on yield.  In July grasshoppers became more of a factor in flax in the eastern 
half of the province. 
 
Coleoptera:  Chrysomelidae: Alticinae – Phyllotreta cruciferae (Goeze) – crucifer flea beetle - High 
flea beetle feeding pressure was reported in the spring across the province.  Slow emergence due to the 
cooler weather also meant that the plants were more vulnerable and not capable of outgrowing the 
damage.  Due to the mode of action of the new seed treatments (i.e. there is no repellent action and plant 
tissue has to be consumed in order for the beetles to succumb to the insecticide), the efficacy of the 
currently registered seed treatments was questioned.  An action threshold of 25% damage (to intervene 
with additional foliar sprays) to the young canola seedling has been previously recommended considering 
the deterrent action of the lindane treatments.   With more plant tissue consumed producers have had to 
get used to seeing damage as a normal course of events.  However with high feeding pressure many 
treated fields were sprayed with foliar insecticides, some perhaps unnecessarily but many did require 
additional foliar applied insecticides – depending on the seed treatment used and growing conditions.  
There will be considerable discussion this winter to develop recommendations for best management 
practices for control of flea beetles. 
 
Later in the growing season, the new generation of adults caused problems in canola suggesting there will 
likely be a large population of over wintering adults in many areas.  There are no recommendations with 
respect to economic thresholds for flea beetles for late in the growing season however there are instances 
where control may be required. “De-barking” pods can result in premature shattering and possibly 
increased green seed counts. The Canola Council noted that extensive de-barking feeding on the pods by 
insects caused fields to appear more mature than they actually were. Producers were being advised to 
check the seeds themselves to determine seed development in order to prevent problems that could result 
from general field observations with respect to crop maturity. 
 
Homoptera:  - Aphididae - Aphids (various species but primarily Lipaphis erysimi (Kaltenbach) or 
turnip aphids as the most important economically) – Aphids are not normally a concern in most 
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Saskatchewan crops but in 2003 did have an impact, including on oilseed crops.  Most of the economic 
infestations were in the eastern half of the province with high infestations in the east central and north 
east.   
 
In canola more than one species of aphid can attack canola and their location of feeding and associated 
effects, differ.  Green peach and another species will feed mostly on leaves and are therefore are not 
considered as important as the turnip aphids that tend to cluster on stems during flowering and early 
podding.  As a guideline researchers have suggested that if 10 to 20% of the stems have clusters of the 
turnip aphids, control is likely warranted. 
 
In flax aphids have been more frequent pests, including 2003.  The current economic threshold is 2 to 3 
aphids per main stem per main stem at full bloom and 8 per main stem at green boll stage.  In a number of 
fields in the north east and east central region the economic threshold was surpassed and control measures 
were required. 
 
Susceptibility or vulnerability of plants to aphid damage was a common question from producers.  Since 
the damage is less apparent than with chewing insects, monitoring for aphids and beneficial insects and 
using an economic threshold as a guideline are emphasized as important steps to cost-effective 
management. 
 
Hemiptera - Miridae – Lygus species – lygus bugs – Some economic infestations of lygus bugs were 
reported in the Meadow Lake area (NW Saskatchewan).  This is the region that traditionally has had 
higher populations of lygus bugs in canola compared to other regions in the province, in most years. 
 
Lepidoptera:  Plutellidae – Diamondback moth – Plutella xylostella (Linnaeus) – The pheromone 
baited sentinel traps, set up to provide a warning of diamondback moth populations arriving in the 
province, indicated presence of the moth in June, but in low numbers.  Although distribution appeared 
fairly widespread many were not economic and only a few infestations required control in June and into 
July.  By the end of July economic infestations were appearing in a number of areas, mostly east of 
Saskatoon (Humboldt to Melfort area), but higher, isolated populations were observed in other east 
central and south east locations.  In most situations control measures for diamondback moths coincided 
with applications of insecticide for other insects. (e.g. aphids, grasshoppers, alfalfa looper). 
 

Pyralidae – Pyraustinae - Loxostege sticticalis (Linnaeus) – beet webworm – Late May and 
early June there were a number of inquiries about “incredible numbers” or “billions” of certain triangular 
shaped moths. The moth was identified as an adult beet webworm (Loxostege sticticalis (Linnaeus)) with 
identification verified by A.A.F.C. (Saskatoon) among others, including Dr. Ernest Mengersen (co-author 
of “Insect Pests of the Prairies”) in Olds College, Alberta. His comments as relayed by industry 
agrologists: 
           “According to Ernest, the adult flight is very widespread this year and is usually during the end of 
May. The host is primarily in the Chenopodiaceae family, especially lamb's quarters, but serious damage 
should not happen for another month.  This species is a generalist feeder, with its primary host plants as 
broadleaved crop and weeds. Ernest also said that this is the first time in his 20 years of collecting that he 
has seen this insect in such abundance.”  Hot dry conditions tend to favour the webworm.  The moth 
infestation coincided with areas that had very dry conditions, especially in 2002.  In these extremely dry 
areas (West Central and Northwest Saskatchewan and east central Alberta) there would not have been a 
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lot of herbicide or insecticide applied in 2002. There would have been very little tillage or soil 
disturbance. 
 
As a broadleaf feeder the webworm was reported in canola, lentil and pea fields. Although lambs quarters 
and pigweed may be the preferred hosts, most broadleaf crops could be at risk if preferred weeds are not 
available.  An economic threshold is suggested at greater than 10 larvae per square metre for flax and 20 
to 30 larvae per square metre for canola.  However the high density of the adults and the potential of high 
numbers of larvae early in the season when the crops were not that far advanced, suggested that these 
economic thresholds were probably high would likely have to be adjusted.  There are insecticides 
registered for this pest in various host crops however the huge flight of adults never did result in similarly 
huge infestations of the larvae.  These pests may have been controlled by pesticide applications targeted 
at other insect pest species. 
 
Noctuidae – Hadeninae – Mamestra configurata Walker - Bertha armyworm – Improved moisture 
conditions for 2003 translated into more canola acreage than in 2002.  The Bertha armyworm “trap-line” 
was set up in June and monitored until the end of July.  It included over 200 pheromone baited traps in 
Saskatchewan.  Due to increasing numbers of moths, and chemical control in the past couple of years it 
was expected to see a continued increase in Bertha armyworm populations.  However as the growing 
season continued the monitoring system indicated a reduction in overall moth numbers compared to 2002.  
Correspondingly, there was a reduction in control operations required.  
 

Noctuidae – cutworms - Higher than normal cutworm populations affected oilseed crops (mostly 
canola) across the province and resulted in increased chemical control.  Slow crop growth in May meant 
little vegetative growth and insecticides were more effective as they could reach the ground surface.  As 
environmental conditions warmed in June the vegetative growth and crop canopy closed so less chemical 
reached the soil “target” as the leaves intercepted the spray resulting in reduced efficacy. 
 
     Noctuidae - Plusiinae - Autographa californica (Speyer) - alfalfa looper – Alfalfa loopers were 
among the other insect pests that coincided in some fields with diamondback moths, beet webworms and 
aphids in the central region of Saskatchewan.  It is unlikely that these populations would have been 
sufficient to require chemical control if no other insect pests were present but cumulatively the overall 
pest infestations were often economic. 
 
Coleoptera: Elateridae – wireworms – Higher populations of wireworms affected some canola crops in 
the Saskatoon area. Where insecticide seed treatments were used, wireworm damage should also have 
been reduced.    

Curculionidae – Ceutorhynchinae – Ceutorhyncus obstrictus – cabbage seedpod weevil –
Surveying for the weevil continues in Saskatchewan, coordinated by AAFC, Saskatoon.  Populations are 
still small in this province.  The Alberta example would suggest that the drought conditions tend to help 
reduce weevil populations.  The final results of the 2003 survey are incomplete at the time of this report 
but it appears that although the weevil numbers have not reached economic levels in Saskatchewan the 
distribution continues to expand and has reached the main canola growing region.  Monitoring for this 
pest will continue in 2004. 
 
Pulse and Specialty Crop Insects 
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Orthoptera: grasshoppers - various species primarily M. bivittatus (two-striped) and M. sanguinipes 
(migratory) – Grasshoppers caused economic damage to pulse crops, primarily lentil.  As the economic 
threshold in lentil is only 2 per square metre, many fields exceeded this level during the current 
grasshopper outbreak.  Multiple applications were common.  Chlorpyrifos based products were the 
primary choice for control.  Other synthetic pyrethroid options were not seriously considered due to high 
temperatures during intended periods of insecticide application. 
 
In peas most reports of grasshopper infestations noted that weeds in the crop tended to be the preferred 
food source.  However there were infestations that did require treatment. 
 
Homoptera: Aphididae: Aphidinae - Acyrthosiphon pisum (Harris) pea aphid – Populations of 
aphids were possibly higher than ever seen in Saskatchewan crops.  Most of the severe economic 
infestations occurred in the eastern side of the province, particularly the east central (Canora, Wynyard) 
and north east (Tisdale, Melfort, Nipawin).  Other areas including the northwest (North Battleford and 
Scott) and areas of the south central (Moose Jaw, Central Butte) and southwest had fields that reached 
higher populations, some that required control, some had sufficient beneficial insect populations.  High 
levels of aphids were reported in a number of crops but most control efforts were in field pea and 
secondly, lentil.  Many of the reports estimated levels exceeding 150 aphids per plant. 
 
Dimethoate based insecticides were most preferred due to the systemic and contact mode of action of the 
chemical and the price of the products.  Due to the heavy use of these products for aphids and other 
insects in 2003, there were periodic, regional shortages. 
 
Due to the relative “newness” of this pest, the necessity of monitoring for aphids and associated parasites 
and predators was stressed to producers.  Information on economic thresholds for aphids was compiled 
from a number of sources.  The intention is to add the following compilation to the Special Crops Chapter 
of the WCCP Guide. 

 
The following guidelines on aphid management are based on research and communication with 
researchers and entomologists in agriculture departments (Federal, Provincial and State) from 
Saskatchewan, Manitoba and North Dakota. 
 
A) General Considerations – All Crops 

  
  Being soft-bodied, aphids are very sensitive to physical disturbance. A heavy rain or 

severe wind can dislodge aphids and reduce their numbers in a crop.  Regular monitoring 
is essential in identifying changes in population densities. 

  Since aphids suck plant sap the sap has to be actively flowing for the purpose of filling 
seeds.  If seed filling is complete and the crop ceases to be lush and actively growing, 
aphids will change to a winged form and migrate to other greener crops. 

  Timing and necessity of insecticide applications:  These are generally the most 
commonly asked questions and all crops should be treated on a case by case basis.  
Application of insecticide too early will be unlikely to provide a yield response.  Late 
application would have no beneficial result and will be an unnecessary expense as the 
aphids cannot damage crops that have completed seed filling.  Research has shown that 
the best result from insecticide application for economic infestations of aphids on 
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peas is at late flowering to early pod.  From this stage until soft dough there will be a 
diminishing yield response from the plants as a result of insecticide application.  
Although vulnerability will differ depending on the crop and environmental conditions 
this appears to be a reasonable guideline for aphids in most crops. 

  High numbers of aphids feeding at the bases of flowers and developing pods may result 
in abortion of flowers and reduced filling and possibly fewer seeds per pod.  However if 
there is sufficient moisture the plants can compensate for some of the fluid loss to 
the aphids.  Aphids will more adversely affect a crop under moisture stress. 

  Beneficial insects can play a major role in managing aphid populations.  Aphids have 
many predators, including ladybird beetle adults and larvae, ambush bugs, minute pirate 
bugs, and hover flies.  Several species of tiny wasps lay their eggs in aphid nymphs, 
killing the nymph and forming shiny pearl-like aphid “mummies”, from which the adult 
wasp emerges. In humid conditions an entomophthoran disease can kill large numbers of 
aphids. These natural control agents may not be effective in reducing large infestations, 
but when aphid numbers are around threshold levels, bio-control may be a better 
alternative than insecticides.  Because of their rapid ability to increase numbers, aphids 
have been known to rebound to high levels several weeks after insecticide application.  
Regular monitoring for these beneficial insects, as well as for the aphids, is 
important and can save considerable expense and labour.   

  Aphids have specific host crop preferences.  Although some may feed on more than one 
crop, not all aphids will attack all crops.   

 
B) Economic Thresholds for Aphids: 
 
Contributing factors affecting the economic thresholds:  market value of the crop, 
cost of control, moisture conditions, crop stage.  

 
Field Peas - There are a number of reasons to consider a higher threshold than the current 2 to 3 
per 20 cm plant tip. A more current threshold could be considered to be in the 9 – 12 range or 
even higher if there are good growing conditions or the crop is further advanced in pod 
filling. Dr. Julie Soroka also suggests that if the entire plant (all tillers) is considered, a pea plant 
may be able to tolerate up to 40 aphids.  The chart below is from research on aphids on peas from 
Dr. Bob Lamb (A.A.F.C., Winnipeg) and provides an estimate of yield loss related to aphid 
numbers. 
 
 

           Aphids per tip            1     2     3     4     5     6     7     8 

           % Yield loss             3.4  4.9  6.1  7.1  8.0  8.8  9.6  10.3 

 
 

Lentil - Information on aphids in lentil from North Dakota suggest an ET with 3 qualifiers: 
30 to 40 aphids per 180 degree sweep and few natural enemies are present and aphid numbers do 
not decline over a 2 day period. 
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 Lepidoptera: Nymphalidae: Nymphalinae – Vanessa cardui (L.) – painted lady butterfly - There 
were a number of reports of painted lady butterflies in borage crops in the northeast. This pest blows in on 
favourable southerly winds as does the diamondback moth. There are no registered insecticides for borage 
crops and the common presence of bees during flowering presented a difficult situation if in fact the 
damage is economic. In addition much of the borage production is organic which would further limit 
control options.  Recommendations were that observations should be made to establish where the feeding 
occurs.  Past history of this pest in borage in Manitoba suggests that the majority of the feeding is on the 
vegetative parts causing skeletonizing of the leaves. Broadleaf crops (in general) appear to be able to 
withstand up to 20% defoliation without significant yield loss under favourable conditions.  Producers 
were also advised to note if feeding was actually on weeds such as Canada thistle rather than on the crop. 
 
Homoptera:  - Aphids - various species but primarily Rhopalisiphum padi (L.) (bird cherry oat) and 
Sitobion avenae (Fabricus) (English grain) - Aphids were at economic levels in canaryseed.  In 
canaryseed these insects tend to be a significant pest annually.  Based on U.S. and Australian research the 
current recommendation for considering insecticide application for aphids in canaryseed is 10 to 20 
aphids on 50% of the stems.  The threshold tends to fluctuate within this range depending on the current 
value of canaryseed. 
 
Forage Insects: 
 
Orthoptera: grasshoppers – various species – High populations of grasshoppers caused problems in 
forage production especially with the establishment of new stands.  In the spring many of the forage 
grasses were the greenest plant material around, along with some weed species.  During the past two 
years grasshoppers have been problematic in the fall.  It is a similar situation to the spring, in that the fall 
crop seedlings emerge at time when much of the other vegetation (annual crops) is less attractive as they 
are drying down and therefore these forages are more preferred food sources for the grasshoppers.  The 
limited vegetative growth of the young seedlings is especially susceptible to serious damage and has 
resulted in failed stand establishment. 
 
Coleoptera: Chrysomelidae - Oulema melanopus (Linnaeus) – cereal leaf beetle – The Canadian Food 
Inspection Agency continues to survey the cereal leaf beetle across the prairies.  As of 2003 
Saskatchewan remains “CLB-free”.  The survey was broadened to include some other potential sources 
such as rodeos that could have beetles in hay that is carried for the animals (feed and bedding) – from 
areas known to have cereal leaf beetle. 
 
Revisions to the Plant Protection Policy Directive (D-02-09) that outlines requirements for importation or 
domestic movement of hay and straw were completed in 2003 and included new acceptable regulatory 
options, including non-chemical methods.  These options were welcomed by organic producers although 
it should be noted that movement of hay from CLB infested areas to Saskatchewan are not a common 
occurrence. 
 
Stored Insect Pests: 
 
Due to the late, and in some cases, incomplete harvest of 2002 there were a considerable number of 
inquiries related to stored grain pests throughout the 2003 season.  Most were fungus feeders that do not 
feed on the grain itself but are present as a result of the poor and often mouldy products in bins.  Clean 
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storage facilities and monitoring for pest and species of insect are recommended as key to managing 
problems in stored grain.  Producers are referred to the annual Guide to Crop Protection for more 
information on prevention methods, identification and control techniques.  More extensive information is 
available on the Canadian Grain Commission website and on CD-ROM that was provided to Rural 
Service Centres.  In the majority of these situations aeration or other cooling methods were recommended 
as the most practical and cost-effective methods of managing these stored pest problems.   
 
West Nile Virus: 
 
Saskatchewan recorded the highest number of human cases of West Nile virus in Canada in 2003.  
Although there remain a lot of unknown issues surrounding this relatively new disease in North America, 
a number of factors contributing to the risk of contracting the virus have been identified.   
 
In Saskatchewan there have been 47 species of mosquitoes recorded, of which Culex tarsalis is 
considered to be the primary vector.  It is more of a rural mosquito and has also been a vector of Western 
Equine Encephalitis.  Other species may also play a role as vectors, including C. restuans and Culiseta 
inornata.  In late September some pools of Culiseta inornata tested positive for WNV. 
 
There was a West Nile virus Response Team established to address issues related to the disease in 
Saskatchewan.  Detailed information is on the various programs including funding options and 
surveillance data is available on the Saskatchewan Health website: http://www.health.gov.sk.ca 
Programs included:  
- more extensive mosquito monitoring using New Jersey light traps, gravid traps and CDC light traps 
depending on location of the site 
- human and horse surveillance 
- cost sharing program between provincial government and communities 
- intensive communication campaign about West Nile virus and personal protection 
- establishing mosquito abatement programs in communities across the province 
 
Due to the often ideal environmental conditions in 2003 many Saskatchewan residents spent a lot of time 
outdoors in 2003 and were more accessible for mosquitoes.  Producers, especially those operating 
irrigation equipment are at risk because of the amount of time spent outdoors as part of their occupation, 
especially during the periods of dusk and dawn when the mosquitoes are most actively searching for 
blood meals. 
Even under the dry conditions of 2003, C. tarsalis was successful in finding the necessary breeding sites 
required for multiple generations.  It appears that irrigation can have a close association with mosquito 
population by providing breeding sites for the aquatic larvae.   
 
Some preliminary observations regarding irrigation and mosquitoes are outlined here and may provide 
some suggestions for improved management of irrigation with respect to mosquito abatement.  Note that 
with such sparse, widespread, rural populations on the prairies it is not practical to attempt management 
of all the potential breeding sites and personal protection (e.g. proper clothing and the use of mosquito 
repellents containing DEET) will be the key in disease prevention whether it be producers, urban 
populations, golfers or anyone venturing outside for long periods of exposure. 

- Back-flood systems appear to be worse than pivot irrigation 
- Inadequately maintained drains and poorly drained areas become breeding sites 
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- Continuous and high levels of water application in times of drought 
- Lush plant growth (e.g. alfalfa) provide excellent resting sites for adult mosquitoes 
- There is a high association with irrigation overflow areas and livestock watering areas. 

 
Future Considerations and Concerns: 
  

  Absence of the Tri-Provincial monitoring group – AAFC, Saskatoon’s assistance was greatly 
appreciated again in 2003 

  
1) Management of wheat stem sawfly over most of the wheat growing areas of Saskatchewan 
 
2) Potential new insect pests – cereal leaf beetle and swede midge Contarinia nastutii (Kieffer) 
 
3) Insecticide control options: 
4) Lacking in “newer” crops in Saskatchewan – e.g. chickpea 
5) Lacking in organic farming systems 
6) in existing crops where current insecticide uses are being de-registered or products dropped altogether 

– e.g. control of wireworms in cereals without lindane 
 
7) West Nile Virus in Saskatchewan – mosquito vectors and the effects on human and animal health 
 



 
 
  

 25

SASKATCHEWAN FRUIT PRODUCTION IN 2003  
Complied by C. C. Peters, Provincial Fruit Crops Specialist  

Regina, Saskatchewan 
 
Fruit production in Saskatchewan in 2003 was again extremely variable from site to site and from one 
region to the next, mostly dependant on weather conditions, but generally average or slightly below 
average.  Both yields and quality were reduced in much of the area affected by severe spring frosts, severe 
drought and grasshoppers. 

Strawberries 
 
The area planted to strawberries for U-Pick has stabilized at around 200 acres, after a number of years in 
decline.  June-bearing Strawberry production was quite variable from one region to the next this year, and 
generally delayed by one to two weeks.  Many growers in areas with limited winter snow cover reported 
severe winter injury to strawberry plants, which lowered the quality, yield, and size of fruit.  Late spring 
frosts also injured king blossoms at some sites.  Yields were generally average and quality was high.  
 
Tarnished plant bugs, Lygus lineolaris (P.de B.), and related species, were of major concern throughout 
the year in June-bearing strawberries, as well as on day-neutrals later in the season.   

 
Raspberries 

 
The production area for raspberries remains at approximately 80 acres. A number of growers reported 
severe winter injury to floricane raspberry crops in 2003.  Conditions in the fall of 2002 again resulted in 
slow hardening-off of raspberry canes, resulting in severe injury to wintering canes.  Late fall watering 
may have predisposed some fields to winter injury by delaying hardening even further.  While several 
growers did not harvest any crop this year because of winter injury,  in areas where winter injury was low, 
excellent raspberry crops were harvested.  
 
Spider mites were again a major concern in several raspberry crops, partially brought on by the hot dry 
weather in mid summer, and caused severe damage to several crop. 
 
Grasshopper damage was moderate in most plantations and severe at several sites in the south. The two 
striped grasshopper, Melanoplus bivittatus Say and Packard Grasshopper, Melanoplus packardii 
Scudder are the most prominent species in raspberry plantations. 
 
Tarnished plant bugs, raspberry sawflies and spring-feeding cutworms were again reported this year.   
Raspberry cane maggot, Pegomya rubivora Coq., was found in a plantation in the Moose Jaw area, and 
both the red-necked cane borer, Agrilus rufficolis, and the raspberry crown borer, Pennisetia 
marginata Harris, were found near Regina.  

Saskatoons 
 
The production area planted to saskatoons continues to increase, and is now just over 1000 acres. 
Saskatoon production in 2003 was extremely variable from site to site in central Saskatchewan and 
generally average or below average in most regions. Several orchards, eg., Carrot River, Lloydminster 
and Cadillac, etc., however, reported high yields with both excellent size and fruit quality.  What is 
noteworthy, at least at one Carrot River site, is that this is the third consecutive high yield in a severe 
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drought area without supplemental water being applied over the last three years.  Blossoming and 
pollination, because of the unique weather patterns in spring, was delayed over much of the province, 
until late May, early June in some cases, but fruit set was still quite adequate.  Severe frost injured 
blossoms in the west central area, and in some cases, prolonged cold spring temperatures, may have 
resulted in uneven ripening of the berries, which was commonly reported over much of the province.  
Some crops were lost to insect infestations during blossoming. Severe prolonged heat during maturation 
also resulted in a very short harvest season and premature senescence. 
 
Lygus lineolaris (P. de B.) and several related species, caused moderate to severe injury in some 
saskatoon orchards, especially where the first application of Decis was not applied.  Plant bugs, it would 
appear to me, are causing a lot more injury to buds, blossoms and fruit than we have attributed to them 
before.  The proximity to field crops, such as Canola and alfalfa which always have an abundance of plant 
bugs, may be an important factor. 
 
Several common insect problems on flowers and fruit were quite rare in 2003.  The saskatoon budmoth, 
Epinotia bicordana Heinrich population was again very low, likely because of the erratic and cold 
weather from mid-April to the end of May, and also due to an increase in the use of Decis as a control 
procedure by growers.  The adult moths appeared very early, but were probably thwarted by the cold 
weather.  Saskatoon sawflies, Hoplocampa sp, caused only moderate injury in a few orchards, but were 
very severe in some native stands in the Qu’Appelle Valley.  Apple curculio, Anthonomus quadrigibbus 
(Say) was also very numerous in native stands and caused severe damage in several orchards, eg., near 
Edenwold, Outlook and Lumsden, where insecticides were not applied or applied to early.  In a survey I 
conducted, a 4-litre pail of saskatoons picked from one infested native stand, yielded over 100 adult 
weevils in rearing.  The hawthorn weevil, Pseudanthonomus crataegi Walsh., and several other species, 
were low in number this year. 
Hawthorn lacebug, Corythuca cydoniae (Fitch) was extremely numerous again in 2003, and caused 
damage to flower buds in spring and severe damage to foliage by mid-summer in many orchards but 
especially on many wild stands.  Damage is particularly severe during drought years. Severe damage from 
lacebugs, undoubtedly limits the growth of new shoots and likely the development of fruit buds for the 
following season, but in some severe cases, along with drought conditions, it also prevents proper 
maturing of the crop and injury or loss of plants.   
 
Woolly elm aphid, Eriosoma americana (Riley), was again numerous this year on elms. Injury to roots 
of saskatoons was evident in a number of fields that were examined this fall.  Woolly apple aphid, 
Erisoma lanigerum Hausm., caused severe damage to the lower stems and roots of saskatoon near 
Lumsden. Injury from aphid attacks to older shrubs can be severe even well after fruiting starts. In 2001, 
severe injury occurred at Cochin Lake, where six and seven year old plants were totally destroyed, so 
much so, that the roots of these plants were completely severed.  We need to address this problem, and 
seek an extension for the Orthene registration, so that it can be applied after harvest for crops in 
production.  
 

Choke Cherry 
 
Yields of choke cherry were greatly reduced or crops were lost in some western and central regions of the 
province due to severe late spring frosts as low as -7 �C in Regina and Saskatoon, and -10�C in the 
Leader area.  Where late spring frosts were avoided or less severe, crop yields and quality were excellent  
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Currants 

 
Several commercial European black currant orchards have been established over the last few years. 
Production was low due to spring frosts and persistent cool weather, followed by extreme heat for the rest 
of the season. Buffalo currant yields were high, but lost to spring frost in a few sites.  A very limited 
survey of currant insects and diseases was conducted in only two fields. 

 
Two-spotted spider mite, Tetranychus urticae Koch, and the currant aphid, Capitophorus ribis Linne, 
were common in both fields. The currant fruit fly, Epochra canadensis (Loew), was only reported from 
buffalo currant and gooseberry. The currant weevil, Pseudanthonomus validus Dietz, was not found in 
2003. 

Dwarf Sour Cherries 
 

Interest in the new dwarf sour cherries from the University of Saskatchewan is growing rapidly and plant 
supplies are scarce.   The acreage has probably doubled from the 51 acres reported in the 2001 census. In 
2003 there was tip kill on a number of test selections in seedling plots, but survival of superior selections 
was excellent.  Yields for some selections are somewhat erratic from year to year, but have been moderate 
to high for the superior selections.  A general survey was conducted this year at several test plantings as 
well as in producing orchards. Few insects and no diseases were present.   
 
Injured fruit samples were collected to determine the presence of cherry fruit fly, Rhagoletis cingulata 
(Loew), black cherry fruit fly, Rhagoletis fausta (O.S.) and the apple maggot, Rhagoletis pomonella 
Walsh which are also known to attack sour cherries, occasionally. Over 300 injured cherries were 
collected during the survey. No maggots have emerged from any of the injured fruit samples, although 
some of the samples may have been taken too late.  A more extensive survey will be conducted in 2004. 
 
The black cherry aphid Mysus cerasus Fabricius, caused some injury to Evans cherry at Saskatoon, but 
was not present on dwarf sour cherry seedlings in the same yard. 
 
A few cherry leaf beetles, Tricholochmaea cavicollis (LeConte) were collected from dwarf sour cherry 
at Rosthern, but no injury was evident.  They were numerous on native pin cherry in the same orchard.  

 
Apples 

 
Approximately 70 acres of apples were reported in the 2001 census. Interest in apple production on dwarf 
rootstock, Ottawa #3 continues to increase annually.  A number of new orchards were planted to Ottawa 
#3 rootstock this spring and a number of orchards were again budded to promising apple cultivars this 
summer.  A number of growers reported difficulty in establishing Ottawa #3 rootstock last year and again 
this year which may account for some of the winter losses. Also, likely because of inexperience, budding 
failures were common.  Fruit set in commercial orchards was low to moderate this year due to the cold 
weather and frost injury to blossoms.  In spite the unusual winter weather, winter injury on apple was 
uncommon and severe injury only reported from Leader. The drought conditions and hot drying winds 
resulted in premature fruit drop at least for early season and mid season cultivars.  Fruit size was also 
affected especially at dryland sites. Maturity dates were mostly not affected by the unique weather 
patterns this year. 
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Apple maggot (Rhagoletis pomonella (Walsh) continues to spread throughout the province which could 
be a deterrent for organic apple production.  Although populations were lower than usual this season, 
apple maggot was reported from Regina, Saskatoon, Yorkton and Prince Albert. 
 
Grasshoppers, mostly Melanoplus bivittatus Say, and Melanoplus packardii Scudder, again caused 
severe damage to newly-planted apple trees and apple fruit on dwarf apple plants in drought and 
grasshopper outbreak areas. Grasshoppers are indiscriminate feeders, especially during drought years, and 
can cause severe defoliation as well as injury to fruit and young bark.  
 

Sea Buckthorn  
 

A limited survey was carried out on sea buckhorn at 3 sites this summer for insects and diseases. No 
insects or diseases were reported or detected in surveys. 

Blue Honeysuckle 
 

A very limited survey of insects and diseases on blue honeysuckle was conducted this summer. No insects 
or diseases were noted. 
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Manitoba Insect Pest Summary, 2003 
Compiled by: 

John Gavloski, Entomologist, Manitoba Agriculture and Food 
Box 1149, Carman, MB, ROG OJO 

Ph: (204) 745- 5668Fax: (204) 745-5690jgavloski@gov.mb.ca 
 

Summary  
 
Flea beetles in canola and cutworms in many crops were early season insect concerns.  
Grasshopper populations were high in Manitoba in 2003 and resulted in control measures being needed 
in many areas. Insecticide applications for grasshopper control started the first week in June in some 
locations. Some regions were dry as well, which reduced crop recovery from grasshopper damage. An 
annual program to assist rural municipalities with the cost of grasshopper control on public property was 
again administered.   
Aphid populations were at economically damaging levels in many crops, including peas, flax, cereals, 
canola and canaryseed.  

CANOLA 
 
Flea beetles (Phyllotreta spp.):  
 
Quite a few fields that were seeded with seed treatments containing low rates of insecticide for the control 
of flea beetles were in addition sprayed with a foliar insecticide for the control of flea beetles.  Some of 
these fields received more than one foliar insecticide application. There were also some reports of fields 
with treated seed containing high rates of insecticide for flea beetle control, receiving in addition foliar 
insecticides for the control of flea beetles. Some noted that the flea beetle damage was worse on the 
earlier seeded canola. A possible explanation is that the time of seeding canola has been pushed back to 
the point where, because of cooler soil and air temperatures, it is taking too long for the canola seedlings 
to get to the more feeding tolerant 3-4 leaf stage. The insecticide in the seed treatment may thus be losing 
effectiveness while the canola is still in the younger, more susceptible stages.  
 
There were 3 reports of canola fields in the Pilot Mound district being reseeded because of flea beetle 
damage. All three fields were planted with seed treated with insecticide for flea beetle control, and seeded 
in the first 4 days of May. Some reseeding of early-planted canola due to flea beetle feeding was also 
reported in the Somerset district. 
 
There were some reports of feeding on canola stems at, or just slightly below, the soil surface. Our best 
guess was that this was feeding by flea beetles. This was seen mostly on canola that was planted early 
(April 24 to May 1) and there was also a fair amount of feeding on the cotyledons.  
 
Heavy flea beetle populations were present in late summer with some spraying occurring in the 
southwest, northwest, central and interlake regions of Manitoba.  
 
Cutworms: Some insecticide applications, and reseeding of canola, was necessary because of injury by 
cutworms. 
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Bertha Armyworm (Mamestra configurata): In the southwest, 2 of the pheromone baited traps used to 
monitor adults of bertha armyworm were above 1200 moths after the 6 week trapping period, indicating a 
high risk of larval feeding damage. The highest trap counts occurred in the southwest part of the province 
with counts being low in the eastern and interlake parts of the province. Some insecticide applications to 
control bertha armyworm in canola occurred in the southwest part of Manitoba.  
 
Diamondback moth (Plutella xylostella): Some insecticide applications to control diamondback moth in 
canola occurred in areas around Deloraine and Gilbert Plains.  
 
Grasshoppers: Some canola in western and central Manitoba was treated with insecticides to control 
grasshoppers. In some of these instances only the border of the canola field was sprayed. 
 
Turnip Aphid (Lipaphis erysimi): Canola was treated with insecticide to control turnip aphid in several 
areas, including fields near Niverville (eastern region), Virden (southwest), and Gladstone (Central 
region). A canola field that was about 50% flowering in the Niverville area was reported to have aphid 
clusters on about 30% of canola stems in one part of the field, and clusters on about 10% of the stems in 
the rest of the field. The field was sprayed in the evening with a rate of dimethoate lower than 
recommended rate. One concern that was raised is that the rate of dimethoate registered for the control of 
aphids on canola is the same rate registered for grasshoppers on canola, and is at least twice the rate of 
dimethoate registered for the control of aphids in flax, peas, and small grain cereals. Considering that the 
main economic species of aphid in canola is one that clusters near the tips of the stems, the reason for 
having a rate this high was questioned. The fact that dimethoate is the only registered insecticide to apply 
for a pest that is often sprayed while canola is flowering is also a concern because of the potential for 
honeybee kills. 
 

SUNFLOWERS 
 
Cutworms: Several sunflower fields in the central region of Manitoba were sprayed with insecticides to 
control cutworms. 
 
Sunflower Bud Moth (Suleima helianthana): Feeding by sunflower bud moth was noticeable in many 
fields again this year, but the overall level of injury to sunflower heads was less than in 2002. 
 
Sunflower beetle (Zygogramma exclamationis): There was some insecticide applied to control sunflower 
beetles, but overall injury from sunflower beetles was not high in 2003. 
 
Grasshoppers: Some control of grasshoppers was needed in sunflowers. On at least one farm, control 
was needed during the first week in June for grasshoppers feeding on young sunflower plants. Adult 
grasshoppers were also a concern on sunflowers later in the season.  
 
Seedhead Insects  
 
Banded Sunflower Moth (Cochylis hospes) and red sunflower seed weevil (Smicronyx fulvus): 
Although many processors are still sending their growers of confection sunflowers letters telling them to 
apply insecticides during the flowering stage of sunflowers to control seedhead insects, populations of 
banded sunflower moth and red sunflower seed weevil were very low this year. In many fields seed 
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weevils could not be found at all. Only in 1 sunflower field in the southwest near Goodlands were red 
sunflower seed weevils reported at levels of concern. Some confuse the juvenile stage of the minute pirate 
bug for seed weevils. Minute pirate bugs, which are predators, are quite common on sunflower heads, and 
efforts are being made to make sure those scouting sunflowers know the difference.  
 
Lygus bugs (Lygus spp.) High numbers of lygus bugs were found on the heads in many sunflower fields, 
and several sunflower fields in the central region were sprayed to control lygus bugs. 
 

FLAX 
 
Cutworms: Some flax was sprayed in the Hamiota area to control cutworms, and some late seeded fields 
of flax in the northwest had problems with cutworms. 
 
Grasshoppers: Insecticides were used to control grasshoppers in flax in the southwest, northwest, and 
central regions.  
 
Potato aphid (Macrosiphum euphorbiae): Insecticides were used to control aphids in flax in fields near 
Russell, Shoal Lake, Minnedosa, and Gilbert Plains. 
  

WHEAT, BARLEY, OATS 
 
Cutworms: Damage to small grain cereals by cutworms was quite evident early in the season, and some 
insecticide applications were needed. Barley near Oakville (central region), and oats near Arborg 
(interlake) were reseeded because of cutworm injury. 
 
Wireworms: Some wireworm damage to wheat seedlings was noted in the Treherne area. 
 
Grasshoppers: Headlands around some cereal fields were treated with insecticides in early June to 
control grasshoppers. Some headlands were sprayed multiple times early in the season. Later in the 
season, whole fields had to be treated for grasshoppers. 
 
Wheat midge (Sitodiplosis mosellana): Populations of wheat midge were low enough that there was very 
little, if any, insecticide used to control wheat midge in 2003. 
 
Aphids: Populations of aphids were high in some areas, resulting in some insecticide applications to 
wheat, barley, and oats. 
 
Wheat Curl Mites (Aceria tulipae): Wheat streak mosaic, which is spread primarily by the wheat curl 
mite, was confirmed in a few fields in the southwest. 
 

CORN  
 
Cutworms: High populations of cutworms in corn were reported from the central and northwest regions, 
with some insecticides being applied. 
 
Wireworms: Wireworm damage was reported from the edge of a corn field near Somerset. 
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Grasshoppers: Some edge spraying of corn fields for grasshopper control occurred early in the season. In 
late July a corn field was observed where the grasshoppers were feeding mainly on the weeds. 
 
European corn borer (Ostrinia nubilalis): There were generally low populations of European corn borer 
in Manitoba in 2003. Most fields had 20-30% of plants attacked with some locally higher populations. 
 

CANARYSEED  
 
Aphids: Populations of aphids were above the economic threshold in some canaryseed fields in the 
eastern and central regions of Manitoba, resulting in insecticides being applied. Dimethoate and 
malathion are the only insecticides registered for aphid control in canaryseed, with the registration for 
malathion being for seed production only. Because dimethoate can not be tank mixed with the fungicide 
tilt, some canaryseed was sprayed with a tank mix of Matador and Tilt to control aphids and diseases. It 
was noted that when this was done, aphids were killed in the head, however aphids hidden between the 
sheath and the stem of the plant were not killed. Where aphids become clustered under the sheaths of 
canaryseed plants, the sheaths become brown and swollen.   
 

DRY BEANS 
  
Cutworms: There was some spraying for cutworms in dry beans early in the growing season in the 
Winkler area. 
 
Potato Leafhopper (Empoasca fabae): Populations of potato leafhopper in dry beans were high in some 
areas. Insecticides were used to control leafhopper populations in the area from St. Joseph to St. Jean 
(central region), and in the Carman area (central region).  
 
Grasshoppers: Some spraying of field edges with insecticides to control grasshoppers occurred. 
 

PEAS  
 
Pea aphids (Acyrthosiphon pisum): Populations of pea aphid were high in many areas. Insecticides are 
known to have been applied to control pea aphid in fields near Killarney, Hamiota, Shoal Lake, Melita, 
Sinclair, and Virden (southwest region); Foxwarren and Russell (northwest); and Somerset (central 
region). 
 

SOYBEANS  
 
Grasshoppers: Grasshoppers were controlled around the edges of some soybean fields, and in at least 
one field the population was heavy throughout the field. A soybean field near Morris was observed where 
a lot of the weeds were heavily eaten by grasshoppers, while the soybeans were not. 
 
Soybean Aphid (Aphis glycines): Soybean aphids began to be noticed on soybeans in the eastern and 
central regions beginning around mid-August. Because of the late arrival of soybean aphid in Manitoba, 
and the low numbers being found, they were not at pest levels. 
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FORAGES AND FORAGE SEED  
 
Plant Bugs: Many alfalfa fields grown for seed were treated with insecticides to control plant bugs 
(Lgyus and Adelphocorus spp.). This is a common practice in Manitoba.   Matador and Decis are currently 
the most common insecticides used for this purpose. 
 
Grasshoppers: Some forage and pasture land was treated with insecticides to control grasshoppers. Some 
used foliar sprays, while others used Eco bran. As an example of how farmers are attempting to reduce 
the cost and non-target effects of grasshopper control, in a red clover seed field near Pilot Mound, Eco 
bran was applied using a modified version of the RAAT’s (Reduced Agent and Area Treatments) method.  
 
Alfalfa Weevil: Damage by alfalfa weevil was noticeable in some areas of the southwest, although 
spraying for alfalfa weevil was limited. Many farmers notice evidence of alfalfa weevil once they start to 
cut hay. 
 
White Grubs: Early in May, white grubs were found destroying plants in patches in a native hay field 
near Gladstone. Some of the dead patches were 50-60 feet. 
 

POTATOES  
 
Colorado potato beetle (Leptinotarsa decemlineata): There were relatively low populations of Colorado 
potato beetles in Manitoba in 2003, owing to widespread use of Admire (70-80% of fields). 
 
Potato leafhopper (Empoasca fabae): There were very high infestations of potato leafhopper in the 
Portage La Prairie and Winkler areas.  There were multiple applications for control in some cases, and 
some considerable losses. 
 
Green peach aphid (Myzus persicae): Populations were low in Manitoba in 2003.   
 

BUCKWHEAT   
 
Lygus bugs (Lygus spp.): Lygus bugs remain a concern in buckwheat and research is ongoing.  Some 
spraying occurs, but is discouraged 
 

CARROTS   
 
Aster Leafhopper (Macrosteles quadrilineatus): Aster leafhopper remains a very serious concern.  
Population levels have been continually high over the past few years, with yield losses approaching 30%. 
 

ORNAMENTALS  
 
Heavy populations of forest tent caterpillar (Malacosoma disstria) were reported from the Swan River 
(northwest) and Sinclair and Turtle Mountain (southwest) areas. Spruce trees were sprayed to control 
yellowheaded spruce sawfly (Pikonema alaskensis) in the Elm Creek area. Likely due to the lack of 
other food sources, there was a report from the southwest of grasshoppers eating a Colorado blue spruce 
to the point where the owners were considering using insecticides to control the grasshoppers.  
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INTRODUCED INSECTS 

 
Two European earwigs (Forficula auricularia) were found on some peaches bought in the Fisher 
Branch area in early September. The earwigs were able to be caught.  
 

ISSUES 
 
Lack of control options:  
 
There are many instances where Manitoba farmers do not have insecticides registered to control insect 
pests in specific crops, while insecticide options (often many) are available to farmers in neighbouring 
U.S. states.    
Processors encouraging pesticide applications:   
 
Many food processors are sending growers letters advising them to spray for insect pests at specific 
growth stages of the plant. Advice on proper monitoring and use of economic thresholds is not being 
provided. 
 

FUTURE PLANS  
 
Cereal Leaf Beetle (Oulema melanopus): Monitoring for cereal leaf beetle was performed again in 2003. 
No evidence of cereal leaf beetle being in Manitoba was found. This monitoring program will continue in 
2004. 
 
Monitoring Banded Sunflower Moth: A small-scale program to determine when adult banded 
sunflower moths are emerging, and in what numbers, will be established. 
 
Insect Monitoring in canola: Monitoring for adult stages of diamondback moth and bertha armyworm 
using pheromone baited traps will continue.  
 
 
 



 
 
  

 35

Appendix II - Provincial research progress reports 
 

RESEARCH PROGRESS ON INTEGRATED PEST MANAGEMENT IN 
BRITISH COLUMBIA - 2003 

 
Compiled by R. S. Vernon 

Pacific Agri-Food Research Centre (AAFC) 
6947 #7 Hwy. P.O. Box 1000 

Agassiz, B.C. V0M 1A0 
vernonbs@agr.gc.ca 

______________________________________________________________________________ 
Agriculture and Agri-Food Canada, PARC, Summerland:  2003 Insect Pest Research Report 
 
Title 1:  Development of methods for sustainable management and monitoring of codling moth 
 
Author and Associates: Howard Thistlewood, Gary Judd, and Markus Clodius (Pacific Agri-Food 
Research Centre, Summerland), Bob Fugger and staff (Okanagan-Kootenay Sterile Insect Release 
Program), Rebecca Tyson and Sylvie Desjardins (Okanagan University College). 
 
Problem:  The Okanagan-Kootenay Sterile Insect Release Program (SIR Program) provides an area-wide 
management program for codling moth (Cydia pomonella) in the key fruit-growing areas of the BC 
interior, and in neighbouring urban, native, or public lands. As the largest horticultural project in Canada, 
operating on over 14,000 acres of tree fruits and in > 40,000 non-commercial sites or backyards, it has 
cost by 2005 some $54 million. From 2005, the Program is required to operate at a significantly lower 
cost and to be completely funded by fruit-growers. Key components require development and answers in 
order to provide a minimal and sustainable service. 
 
Objective of Research:  To develop and test approaches for monitoring and management of the codling 
moth at extremely low population levels, and to be sustainable over a long-term, using semiochemical 
suppression and sterile insect release methods.  
 
Results to Date: In 2003, a test area in the Similkameen Valley was managed in a minimal and 
sustainable fashion until 1 July, completing two years of such management over three seasons, 2001-03. 
The area comprised 326 acres of apple orchards and 24 acres of pear blocks, in 39 properties worked by 
25 growers, set in 2,211acres of mixed land use. Results are being checked by harvest assessments and 
collection of cardboard tree bands late in the season. Also in 2003, releases of sterile moths irradiated at 
different Gy were repeated in cool Spring weather conditions to compare with warm summer conditions 
of 2002. Two field tests compared the mating competitiveness of wild, mass-reared, and mass-reared but 
irradiated codling moth. Field studies and data analysis from nine years operational results are being 
completed. The project adds to limited knowledge of codling moth at low levels of abundance and in 
heterogeneous landscapes, including basic population processes and interactions of native and sterile 
codling moth; behaviour, movement and dispersal, and QC results of mass-rearing Lepidoptera. 
 
Continuing Research: This is year 3 of a 3-year joint (SIR/AAFC) matching investment initiative 
project at PARC, Summerland, funded in part by the SIR Program. 
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Contact: 
Howard Thistlewood, Ph.D. 
Research Scientist, Integrated Pest Management, Agriculture and Agri-Food Canada, Pacific Agri-Food 
Research Centre, 4200 Highway 97 North, Summerland,  B.C. V0H 1Z0 CANADA 
Telephone: 250-494-6419 Facsimile: 250-494-0755 E-mail: thistlewoodh@agr.gc.ca 
 
Title 2:  Identification of alternatives for IPM of cherry fruit flies (CFF) 
 
Author and Associates: Howard Thistlewood, Naomi DeLury, Gary Judd, (PARC Summerland), Sue 
Senger and Bernard Roitberg (Simon Fraser University), Bob Vernon (PARC Agassiz), Rob Smith 
(Atlantic Food and Horticulture Research Centre) 
  
Problem:  Management of the cherry fruit fly (CFF) complex (Rhagoletis species) has become a serious 
challenge world-wide, owing to the withdrawal of “older” insecticides. Since at least 1999, cherry 
growers have declared their #1 challenge to be crop protection from cherry fruit flies (CFF). This small 
project is starting to identify the key questions for managing cherry fruit flies and some alternatives to 
reliance upon the present insecticides. As little or no research has occurred in cherry entomology in 
Canada since the 1970s, it requires work on several unknowns for local species, to set up cherry research 
blocks, to identify feasible alternatives and limiting factors, encourage collaborations, confirm historical 
observations and relevant ideas from elsewhere, and to begin to test options. 
 
Objective of Research:  One result will be the identification of alternative directions to existing 
chemical-based management of CFF in Canada, and progress in several new short-term and long-term 
directions. A second major result is the addition of two new experimental sites to an existing small cherry 
block, so as to be able to continue biological and efficacy work in future years. 
 
Results to Date:   At 35 sites from the border to Salmon Arm, from May-October 2003 or June-
September 2002, six species of CFF-like flies were collected on traps throughout the study area: R. 
indifferens, R. basiola, R. berberis, R. zephyria, R. completa, R. ribicola, and one unknown species, near 
R. suavis, the eastern walnut fly. Despite more frequent reports of damage, two years results did not show 
the presence of European or eastern species of cherry flies since the last survey in British Columbia (early 
1970s). Trapping of CFF for spray timing by consultants and extension staff occurs using a wide variety 
of materials of various shapes, sizes, configurations, colours, with and without various odour lures. 
Captures of flies on typical and newer traps was highly variable and one trap in general use was almost 
ineffective. The “Rebell” trap from Switzerland appears to catch significantly more R. indifferens than an 
existing standard trap. Apparent emergence of flies from wild hosts seems to be linked closely with the 
host plant fruiting and is distinct from apparent emergence in orchards. The importance of “wild hosts” 
and movement to-from orchards needs further study. Validation of an emergence model for spray timing 
was impossible at a highly infested site, owing to extremely low captures of CFF and patchy distribution. 
Measurements of CFF flight and movement were made in three orchards, and lab. tests using physical 
barriers are under development. To enable experimental work in future seasons, two sites have been set 
aside on PARC lands, and trees ordered for delivery 2004. An international workshop on Tephritid flies 
has been organized in Kelowna for the ESC Meeting, November 2003. 
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Continuing Research: This is year 2 of a 3-year MII project funded in part by the B.C. Fruit Growers’ 
Association and the Okanagan-Kootenay Cherry Grower’s Association, and with co-operators from the 
B.C. Fruit Packers Cooperative, Okanagan North Grower's Cooperative, Okanagan-Similkameen 
Cooperative Growers Assoc., Regional District of Okanagan-Similkameen, Westbank Packers Ltd.. 
 
Contact: 
Howard Thistlewood, Ph.D. 
Research Scientist, Integrated Pest Management, Agriculture and Agri-Food Canada, Pacific Agri-Food 
Research Centre, 4200 Highway 97 North, Summerland,  B.C. V0H 1Z0 CANADA 
Telephone: 250-494-6419 Facsimile: 250-494-0755 E-mail: thistlewoodh@agr.gc.ca 
 
Title 3:   Evaluation of native leafroller parasitoids for potential orchard release 
 
Author and Associates:  Joan Cossentine, Linda Jensen and Keith Deglow (AAFC-PARC, Summerland) 
 
Problem: Leafroller populations are increasing in orchards where summer chemical insecticides are no 
longer used for codling moth management. The re-introduction and establishment of native leafroller 
parasitoids may decrease the need for alternative leafroller pest management strategies. 
 
Objective of Research: To determine the potential for common leafroller parasitoids to suppress host 
populations. 
 
Summary of Results: The biology and potential to reduce host damage of three common obliquebanded 
leafroller parasitoid species was studied. Each species showed good potential to reduce host numbers.  
 
Continuing Research: Trials will continue to test the parasitoids in controlled orchard releases.  
 
Contact: 
Dr J.E. Cossentine Tel: (250) 494-6366 
Pacific Agri-Food Research Centre       Fax: (250) 494-0755 
Summerland, BC e-mail: cossentinej@agr.gc.ca 
V0H 1Z0 
 
Title 4: Classical biological control of the cherry bark tortrix, Enarmonia  formosana (Scolopi) in 
the Pacific Northwest of America 
 
Author and Associates:  Joan Cossentine (PARC, Summerland), Ulrich Kuhlmann (CABI Bioscience 
Centre, Switzerland) and Wade Jenner (SFU, Burnaby) 
 
Problem: High infestations of the exotic, introduced cherry bark tortrix have been responsible for 
extensive damage to ornamental cherry trees in British Columbia. The pest experiences minimal predation 
and low parasitism where it has established in British Columbia and Washington State.   
 
Objective of Research: To determine if a parasitoid of the cherry bark tortrix in Europe is suitable for 
introduction into North America 
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Summary of Results: One solitary, ectoparasitoid, Campoplex dubitator Horstmann 
(Hymenoptera:Ichneumonidae) appears to be the most common parasitoid in the cherry bark tortrix found 
in Europe. 
 
Continuing Research:  We will continue to determine the specificity of the European parasitoid and 
evaluate its potential for introduction into North America. 
 
Contact: 
Dr J.E. Cossentine Tel: (250) 494-6366 
Pacific Agri-Food Research Centre       Fax: (250) 494-0755 
Summerland, BC e-mail: cossentinej@agr.gc.ca 
V0H 1Z0 
 
Title 5: Efficacy of Virosoft CP4® in the control of codling moth larvae 
 
Author and Associates:  Joan Cossentine and Linda Jensen (PARC, Summerland) 
 
Problem: In order to use Virosoft CP4®, a preparation of the granulovirus of the codling moth, Cydia 
pomonella (Linnaeus) most efficaciously, it is important to understand its susceptibility to environmental 
degradation after it is sprayed on fruit trees.  
 
Objective of Research: To determine the number of days post-treatment that Virosoft CP4® will cause 
significant codling moth mortality. 
 
Summary of Results: When tested in a semi-field trial, significantly more codling moth larvae placed on 
Virosoft CP4® treated apples died, versus those placed on untreated apples, zero to four days and on six-
days post-treat ment of the fruit. The percentage mortality decreased rapidly after the first day of 
treatment. 
 
Continuing Research:  UV protectants and/or sticker spreaders will be tested for their potential to 
prolong the efficacy of the granulovirus product. 
 
Contact: 
Dr J.E. Cossentine Tel: (250) 494-6366 
Pacific Agri-Food Research Centre       Fax: (250) 494-0755 
Summerland, BC e-mail: cossentinej@agr.gc.ca 
V0H 1Z0 
_____________________________________________________________________________ 
Agriculture and Agri-Food Canada, PARC, Agassiz:  2003 Insect Pest Research Reports 
 
Title 1: Aphid vectors of Blueberry Scorch Virus (BlScV) in the Fraser Valley, BC. 
 
Author and Associates: David Raworth, Chris French, Tom Lowery, Daynika Schade, Mike Bouthillier 
(AAFC, PARC, BC); Bob Foottit, Eric Maw (AAFC, ECORC, ON); Andrea Buonassisi, Leslie 
MacDonald, Lisa Wegener, Bob Costello, Mark Sweeney (BCMAFF, BC); Bob Martin (USDA/ARS, 
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OR); Pete Bristow (WSU Puyallup Research and Extension Center, WA); Peter Oudemans (Rutgers 
University, NJ); Cho-kai Chan (BC). 
 
Problem: The BCMAFF first found Blueberry Scorch Virus in 20 fields in the Fraser Valley, BC during 
the summer of 2000.  It has now been recorded in more than 75 fields throughout the valley and on 
Vancouver Island.  There are at least two strains of the virus, which produce different symptoms 
depending on plant variety.  Infection by the east coast strain leads progressively to significant yield 
reduction during a 4-5 year period in all varieties except Jersey.  Aphids vector the virus.   
 
Objective of Research: To determine: what aphid species transmit the virus; the probability of 
transmission in the field; and the seasonality of transmission.  This information and knowledge of the life-
history of the vectors are being used to develop an aphid and virus management strategy. 
 
Summary of Results: Ericaphis fimbriata is the dominant resident aphid on blueberry and a known 
vector of BlScV.  Knowledge of the life-history of the aphid was used to determine that the best time to 
control it is pre- bloom, before winged forms are produced and numbers peak, and when the canopy is 
open.  Dormant oil was tested in several trials and shown not to reduce egg hatch.  Emergency registration 
of an aphicide, applied pre-bloom, is being considered. 
 
Continuing Research: Epidemiological studies are ongoing.  The work will continue for at least two 
more years. 
 
Contact: 
Dr. David A. Raworth                            Tel: (604) 796-2221 (local 213) 
Pacific Agri-Food Research Centre            Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway            e-mail: raworthd@agr.gc.ca 
Agassiz, BC     V0M 1A0                                    
or: 
Dr. Chris French                                    Tel: (250) 494-6391 
Pacific Agri-Food Research Centre            Fax: (250) 494-0755 
4200 Hwy 97                                          e-mail: frenchc@agr.gc.ca 
Summerland, BC     V0H 1Z0                    
 
 
 
 
 
Title 2. Biological control of pests on greenhouse tomato crops using Dicyphus hesperus. 
 
Author and Associates: Dave Gillespie (AAFC, PARC, BC);  Sherah VanLaerhoven, Rob McGregor 
(Douglas College), Bernie Roitberg (Simon Fraser University). 
 
Problem and Objectives of Research:  Biological and ecological studies of the predator Dicyphus 
hesperus Knight (Hemiptera: Miridae) are being conducted to develop recommendations for its use as a 
biological control agent in greenhouse tomato crops in Canada. This predator has been shown to control 
greenhouse whitefly and twospotted spider mites on tomato crops. Early establishment difficulties have 



 
 
  

 40

been overcome in part by the development of a “banker plant” method whereby the predator is released in 
the crop on mullein, Verbascum thapsus (Scrophulariaceae) in the early season. This technique provides a 
refuge for the predator in the absence of prey, and enhances growth of predator populations.  Our current 
research focuses on the movement of insects from mullein onto tomato crops. This will help to develop 
more precise placement and release recommendations.  
 
Summary of Results: Results from 2003 demonstrate that insects move off of mullein readily, and will 
move 20 metres or more in a tomato crop in search of prey.  Movement of D. hesperus onto tomato plants 
was greatest when the plants were hung at the top of the crop canopy, as opposed to being placed on the 
floor.  Female D. hesperus demonstrated some ability to use odour to orient to prey patches of greenhouse 
whitefly and twospotted spider mites.  
 
Contact: 
Dr. Dave Gillespie                                     Tel: (604) 796-2221 (local 220) 
Pacific Agri-Food Research Centre            Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway            e-mail: gillespied@agr.gc.ca 
Agassiz, BC     V0M 1A0                                    
 
 
Title 3: Application of green lacewings Chrysoperla rufilabrus for biological control of aphids on 
greenhouse pepper crops. 
 
Author and Associates: Dave Gillespie, Ian Shi, Don Quiring, (AAFC, PARC, BC) Jeffrey Nathanson 
(Albany Insect Works). 
 
Problem and Objectives of Research:  Applications of C. rufilabrus adults were made at a rate of 2000 
per ha against aphids in greenhouse pepper crops in the lower Fraser Valley. Adults were produced by 
Albany Insect Works (Oregon) using an artificial diet, and were superior in quality and similar in cost to 
eggs produced from females reared on natural diets.  Eggs were deposited in association with aphid 
patches throughout the greenhouses. Trials were done in four commercial greenhouses in paired 
compartments (with and without lacewings) in the presence of other pest management methods for aphids 
and other pests.  
 
Summary of Results:  Aphid patches declined more rapidly in the presence of lacewings in the early 
spring. In exclusion trials in the summer, aphid patches on individual leaves were smaller when lacewings 
were permitted access than when they were excluded by collars around leaf petioles. In summer trials, 
aphid numbers were lower in compartments where lacewings were released than in those where they were 
not. Lacewings were unable to prevent outbreaks of aphids, which occurred when primary parasitoid 
populations collapsed due to the action of hyperparasitoids.  
 
Contact: 
Dr. Dave Gillespie                                     Tel: (604) 796-2221 (local 220) 
Pacific Agri-Food Research Centre            Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway            e-mail: gillespied@agr.gc.ca 
Agassiz, BC     V0M 1A0                                    
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Title 4:  Effect of clonal isolate on population growth and biological control of green peach aphid, 
Myzus persicae (Sulzer) (Hemiptera: Aphididae). 
 
Author and Associates: Dave Gillespie, Don Quiring, (AAFC, PARC, BC); Bob Foottit (AAFC, 
ECORC, ON). 
 
Problem and Objectives of Research:  In late 2002 and early 2003, two aberrant isolates of green peach 
aphid were noted on greenhouse pepper crops in the lower Fraser Valley. These were identifiable partly 
by general appearance. One was noticeably smaller, and a darker green (MP dark) than the “normal” 
population observed in greenhouses, whereas the other was a distinct pink colour (MP pink) in all of its 
stages. Both clones proved difficult to control and were involved in failures of biological control of 
aphids and subsequent applications of broad-spectrum insecticides.  We investigated the reproductive 
rates of these two, and the “normal” clones and their acceptance by parasitoids, Aphidoletes colemani 
(Hymenoptera: Aphidiidae).   
 
Summary of Results:  The MP dark clone reproduced at approximately three times the rate of the normal 
and MP pink clones.  Moreover, the MP dark clone was accepted as a host by parasitoid females 
significantly less frequently than the other two clones. This difference could be due to size of hosts, 
and/or some other, as yet unidentified factors. In the case of the MP dark clone, it appears that a 
combination of population growth and parasitoid acceptance could be responsible for its involvement in 
outbreaks.  
 
Continuing Research: Work on the biology of these clones, and their characterization is continuing.  
 
Contact: 
Dr. Dave Gillespie                                     Tel: (604) 796-2221 (local 220) 
Pacific Agri-Food Research Centre            Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway            e-mail: gillespied@agr.gc.ca 
Agassiz, BC     V0M 1A0                        
 
Title 5:  Metarhizium anisopliae and other entomopathogens for managing potato and canola pests  
 
Author and Associates: Todd Kabaluk, Mark Goettel, Bob Vernon, Julie Soroka, Douglas Inglis, Martin 
Erlandson 
 
Problem:  Wireworm and root maggot are important pests of potato and canola, respectively.  Control of 
wireworm in Canada is dependent on the emergency registration of chlorpyrifos.  Feasible control 
methods for root maggot of canola are non-existent once the crop is planted. 
 
Objective of Research: To explore the use of M. anisopliae and other entomopathogens for use in 
managing wireworm and root maggot in potato and canola through extensive screening and comparative 
bioassays, and to determine modes of host susceptibility. 
 
Summary of Results: Work done to date shows that M. anisopliae has promise as it has caused high 
mortality to wireworm under laboratory conditions.  Field efficacy has been variable, and while not 
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statistically significant, it has shown a consistent reduction in wireworm feeding damage to potato tubers 
over three years.   
 
Continuing Research: A wider breadth of this research will proceed for three years under the Improving 
Farming Systems and Practices (IFSP) initiatives of Agriculture and Agri-Food Canada. 
 
Contact:  
Todd Kabaluk                      Tel: (604) 796-2221 (local 215) 
Pacific Agri-Food Research Centre       Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway         e-mail: kabalukt@agr.gc.ca 
Agassiz, BC     V0M 1A0  
 
Title 6:  Improving sampling for the green peach aphid in potato  
 
Author and Associates: Todd Kabaluk and Bob Vernon 
 
Problem:  The green peach aphid is monitored in BC potatoes with little knowledge of the method’s 
precision and operating characters related to decision making.  Additionally, knowledge of simple 
phenology of the green peach aphid on the west coast would improve the operational efficiency of IPM 
companies.   
 
Objective of Research: To characterize current sampling methods with respect to precision and develop 
a less labour intensive method using a binomial sampling method.  To suggest improvements to the 
sampling of the green peach aphid by describing its phenology in south coastal BC. 
 
Summary of Results: Precision of the sampling method has been calculated based on three years of 
sample data.  A binomial method has been developed.  Green peach aphid phenology has been 
summarized. 
 
Continuing Research: The publication of sample precision and the binomial method will be published 
over the next year.  Green peach aphid phenology will be analyzed and described. 
 
Contact:  
Todd Kabaluk                      Tel: (604) 796-2221 (local 215) 
Pacific Agri-Food Research Centre       Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway         e-mail: kabalukt@agr.gc.ca 
Agassiz, BC     V0M 1A0 
 
Title 7:  Surveys of vineyards in the Okanagan valley of B.C. to determine species of click beetles 
attacking grapes. 
 
Author and Associates:  Bob Vernon(PARC, Agassiz), Tom Lowery (PARC, Summerland) and Ed. 
Becker (ECORC, Ottawa). 
  
Problem:   Grape growers in the Okanagan valley of B.C. have been observing an increase in damage to 
early bud growth in several vineyards in Oliver and Osoyoos.  This damage is alleged to be caused by 
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cutworms and/or by one or more species of unidentified click beetles.  Damage caused by click beetles is 
described as small, circular holes which are bored straight into the buds.  This reduces fruit production, 
and secondary bud growth results in asynchronous maturation of grapes. 
 
Objective of Research:  Aside from preliminary observations and anecdotal descriptions of damage, 
nothing is known about the predominant species of click beetles involved.  As the first of a 2 year study 
funded by the B.C. Wine Institute and Matching Investment Initiative of AAFC, research was initiated to: 
a) develop monitoring procedures and conduct surveys in vineyards to determine the species of click 
beetles and wireworms present; b) determine the spatial distribution of wireworms of interest in 
vineyards; and c) begin to develop management strategies for click beetles and wireworms in grapes. 
 
Summary of Results:   Click beetles obtained from visual surveys of 10 commercial vineyards were sent 
to Ed Becker at ECORC for identification.  The predominant species was the sugarbeet wireworm 
Limonius californicus.  A field survey for wireworms in a major vineyard in Osoyoos also caught 
primarily L. californicus.  This species is known to become established in irrigated, grassy cropland 
conditions, which are typically found in most Okanagan vineyards.  Knowing the probable species of 
click beetles attacking the grape buds will assist in the development of management strategies for this 
pest. 
 
Continuing Research:  Additional surveys for click beetles and wireworms will be conducted in 
additional vineyards in 2004 to verify that Limonius californicus is the predominant pest species involved.  
Surveys to determine the spatial distribution of click beetles and wireworms in vineyards will also be 
conducted.  The effectiveness of cruciferous trap crops planted between vine rows in distracting click 
beetles from feeding on buds will be evaluated. 
 
Contact:  
Dr. Bob Vernon          Tel: (604) 796-2221 (local 212) 
Pacific Agri-Food Research Centre       Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway         e-mail: vernonbs@agr.gc.ca 
Agassiz, BC     V0M 1A0  
 
Title 8:  Evaluating various insecticides for control of the wireworms Agriotes obscurus and  A. 
lineatus in potatoes. 
 
Author and Associates: Bob Vernon and Victoria Brookes (PARC, Agassiz). 
 
Problem: The European wireworms, Agriotes obscurus and A. lineatus, are insects of major concern to 
the potato industry in B.C. and Nova Scotia.  Other wireworm species are causing increasing problems in 
other major potato growing provinces of Canada.  Growers have traditionally applied granular 
insecticides for control of this pest, and during the past decade have relied almost exclusively on the 
organophosphate Thimet (phorate).  Thimet, however, was withdrawn from B.C. for environmental 
reasons in 1997, and will be gone from Canada by 2004. The testing of new insecticides and alternative 
approaches for wireworm control in potatoes, therefore, is an urgent priority.   
 
Objective of Research:   Insecticides for control of European wireworms in potatoes were evaluated in a 
field near Agassiz,  B.C. in 2003.  Insecticidal formulations were applied to seeding furrows as granules 
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(chlorpyrifos; phorate; and ethoprop) as sprays (chlorpyrifos; clothianidin; and fipronil) as potato seed 
treatments (imidacloprid and clothianidin) or as wheat seed treatments (lindane; clothianidin and fipronil) 
with the treated wheat seed sown in-furrow with the potato seed.  
 
Summary of Results:   The treatments which provided similar levels of control to the standard wireworm 
control phorate (=Thimet 15G) were: fipronil applied as an in-furrow spray and; clothianidin applied as a 
potato seed treatment at the highest of 3 rates tested.  Chlorpyrifos applied as an in-furrow spray provided 
better control than granular chlorpyrifos for the fourth consecutive year, and was almost as effective as 
phorate.   Leading candidates for Minor Use registration for wireworm control in potatoes are clothianidin 
and chlorpyrifos. 
 
Continuing Research:   It is expected that this work will continue for at least one more year. 
 
Contact:  
Dr. Bob Vernon          Tel: (604) 796-2221 (local 212) 
Pacific Agri-Food Research Centre       Fax: (604) 796-0359 
P.O. Box 1000 - 6947 #7 Highway         e-mail: vernonbs@agr.gc.ca 
Agassiz, BC     V0M 1A0  
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2003 Alberta Research Report 
Compiled by Jennifer Otani 

 
Agriculture and Agri-Food Canada 

Lethbridge Research Centre 
 
1.  Title:  Overwintering biology of cabbage seedpod weevil 

 
Author and Associates:  Héctor Cárcamo, Carolyn Herle, Sean McGinn, and Jennifer Otani. 

 
Problem:  Populations of insects in the spring are determined by the size of the fall population and abiotic 
overwintering conditions. Knowledge of the overwintering ecology of cabbage seedpod weevils will 
assist to predict their pest status and potential range extension. 

 
Objective of Research:  To determine overwintering sites, survivorship, cold hardiness and effects of 
sublethal temperatures on reproductive potential of csw. 

 
Summary of Results:  Cabbage seedpod weevils overwinter mainly in tree shelters and to a lesser extent 
in ditches and alfalfa. Laboratory and field studies suggest that these habitats allow high survivorship 
since temperatures below leaf litter seldom reach lethal temperatures (around -7°C) for extended periods. 
Exposure in the lab to -5°C for 8 weeks reduced their survivorship but additional studies are in progress 
to confirm negative effects on fecundity. In the winter of 2002-03, weevil survivorship was very low and 
prevented measuring effects on fecundity. 

 
Continuing Research:  Field and laboratory studies will be repeated during the winter of 2003-04. The 
impact of sublethal temperatures on reproductive potential will be repeated in the green house for a final 
year. 
 
2.  Title:  Trap cropping the cabbage seedpod weevil in canola 

 
Author and Associates:  Héctor A. Cárcamo, Rob Dunn and Owen Olfert. 

 
Problem:  Cabbage seedpod weevils and lygus bugs often require insecticide treatment at different stages 
of canola and significantly reduce growers’ financial margins. Alternative methods of pest control are 
required to reduce control costs.  

 
Objective of Research:  To concentrate and control the cabbage seedpod weevil in trap strips of earlier 
flowering canola. 

 
Summary of Results: Results from studies conducted from 1999-2003 suggest that under very high 
weevil pressures (e.g. >10 weevils per sweep) trap crops can allow management of the cabbage seedpod 
weevils in large fields (1600 x 1600 m) but not in smaller fields (800 x 400 m)where weevils move to the 
main crop. Under moderate weevil pressures the trap crop is an effective strategy to concentrate high 
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numbers of weevils even in smaller fields to reduce their populations since weevils are very mobile and 
will be lured to their “final supper” from neighbouring fields.  
 
Continuing Research:  The research is completed and we plan to move into the extension phase of this 
project. 
 
3.  Title:  Assessment of resistance to cabbage seedpod weevil in  Brassicacea germplasm  
 
Author and Associates:  Héctor A. Cárcamo, Owen Olfert and Lloyd Dosdall. 

 
Problem:  Some mustards are known to have resistance to the cabbage seedpod weevil. It is unknown if 
current mustard cultivars developed by Agriculture and Agri-Food Canada are resistant to the cabbage 
seedpod weevil. 

 
Objective of Research:   To compare levels of resistance to cabbage seedpod weevils among selected 
cultivars of Sinapis alba, Brassica juncea, B. napus, B. rapa, Crambe spp and Camelina sativa.  

 
Summary of Results: Results from the past 3 years confirm that the yellow mustard varieties are 
resistant to cabbage seedpod weevil damage relative to the Brassica spp. 

 
Continuing Research:  Ongoing. 
 
4.  Title: Population dynamics of the wheat stem sawfly Cephus cinctus v Norton (Hymenoptera, 
Cephidae). 
 
Author and Associates: H. Cárcamo, B. Beres, R. Byers, F. Clarke and R. DePauw. 

 
Problem: From 1999 to 2003, the wheat stem sawfly has caused substantial damage in southern Alberta 
and Saskatchewan. 

 
Objective of Research: To quantify biotic and abiotic factors contributing to the populations dynamics of 
the wheat stem sawfly. 

 
Summary of Results: Over the past 3 years we have shown that solid stem cultivars such as AC Abbey 
and AC Eatonia have detrimental impacts on population dynamics of the wheat stem sawfly by reducing 
larval weights and female fecundity.  

 
Continuing Research:  Current studies are focusing on novel wheat germplasm being developed at 
AAFC - Swift Current, parasitism rates, and abiotic factors, namely field overwintering and cold 
hardiness studies in the lab. In the future, depending on resources, we plan to study biocontrol as another 
tool to manage the wheat stem sawfly. 
 
5.  Title: Phenology of lygus bugs and their nymphal parasitoids in southern Alberta. 
 
Author and Associates: H. Cárcamo, C. Herle, and H. Goulet. 
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Problem: Lygus bugs are pest generalists attacking several valuable crops such as canola and alfalfa. So 
far the only management alternative available is the application of insecticides. Before a biocontrol agent 
can be considered for lygus bugs, it is necessary to study the biology of lygus and its native parasitoids in 
more detail. 

 
Objective of Research: To quantify the phenology of adult and juvenile lygus and nymphal parasitoids in 
various crops and non crop habitats in southern Alberta, including early spring weeds, alfalfa and non 
agricultural areas. 

 
Summary of Results: From 1999 to 2003 we have sampled flixweed, hoary cress, stinkweed, alfalfa and 
canola to determine seasonal activity of lygus bugs and nymphs from May to October. Rearing of lygus 
nymphs from selected collections over the past two years suggests the presence of a Peristenus parasitoid 
wasp attacking the second generation of lygus bugs which warrants further taxonomic work (to be done 
by H. Goulet). 

 
Continuing Research:  The lygus phenology study will be repeated for another year and we plan to 
expand the effort to document the assemblage and seasonal distribution of nymphal lygus parasitoids with 
the view to develop a lygus biocontrol strategy in the long term . 
 
6.  Title: Barrier and trap crops for flea beetles in canola. 
 
Author and Associates: H. Cárcamo, J. Soroka, and B. Beres. 

 
Problem: Flea beetles are likely the number one chronic pest of canola throughout all regions where this 
crop is grown and cause over 100 million dollars in annual losses and control costs. Virtually all canola 
seeded is planted with an insecticide coating in an attempt to reduce flea beetle damage to improve stand 
establishment. 

 
Objective of Research: To explore the potential to use yellow mustard as a barrier crop and a trap crop 
of earlier planted insecticide coated seed along borders of spring planted canola. 

 
Summary of Results: In 2002 and 2003, under very high populations, flea beetles readily ate their way 
through the barrier or trap crops and caused extensive feeding damage to the main crop in plot 
experiments conducted near Vauxhall, AB. Foliar insecticides were sprayed to half of each plot and to our 
surprise plants with considerable damage appear to recover to some extent and produced comparable 
yield (results not fully analyzed at the time of writing this report). 

 
Continuing Research:  The study will be repeated for a third year with larger plots. 
 
 

Agriculture and Agri-Food Canada 
Beaverlodge Research Farm 

 
1.  Title:  Effect of cultivar, seeding date, and pesticide inputs on insect pests and diseases occurring in 
canola. 
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Author and Associates:  J.K. Otani, N. Harker, G. Clayton, K. Turkington, J. O’Donovan, R. 
Blackshaw, L. Dosdall, J. Broatch, H. Cárcamo 
 
Problem:  Recent innovations in the areas of seeding, canola variety, and tillage methods combined with 
insect and disease pest management strategies are being examined for overall impact on insects.  Flea 
beetles (Phyllotreata cruciferae and P. striolata), lygus bugs (Lygus spp.), and cabbage root maggots 
(Delia spp.) are economically significant pests of Argentine (Brassica napus) and Polish (B. rapa) canola 
grown in Alberta.  A series of canola experiments conducted in Beaverlodge, Lacombe, and Lethbridge 
are concurrently examining disease and insect pests, yield, seed quality and respective economic costs of 
associated agronomic practices.  
 
Objective of Research:  Insect damage and seasonal population data will be collected for three canola 
pests naturally occurring in Beaverlodge (i.e., flea beetles, Lygus, and cabbage root maggots).  Insect 
damage, species identification, and relative abundance of flea beetles will be determined while sweep-net 
collections monitoring Lygus populations will be performed between bolting to early pod stages.  
 
Summary of Results: Flea beetle damage ratings indicated that Hysyn 110 suffered greater feeding 
damage (i.e., >25% cotyledon leaf area consumed) compared to Q2 within each of the fall, April and May 
seeding dates in Beaverlodge.  The greatest amount of flea beetle damage was observed in Hysyn 100 and 
Q2 plots seeded in April compared to the fall seeding or May seeding date.  In general, higher Lygus 
populations were observed throughout the season in Hysyn110 plots compared to Q2 plots and there was 
a trend of higher numbers of Lygus throughout the season in fall seeding dates of both Hysyn110 and Q2 
compared to the April and May seeding dates of these varieties.  The relationship between Lygus numbers 
and yield will be compared in 2004 when the 2003 field results are processed and included in this three-
year study.   
 
Continuing Research: A fourth field year will be completed in 2004 at Lethbridge, Lacombe, and 
Beaverlodge.  Future work will examine insect pest pressure on yield and development of Hysyn 110 and 
Q2 canola varieties seeded in fall, April and May. 
 
2.  Title:  The overwintering biology of Lygus. 

 
Author and Associates:  J.K. Otani and Héctor A. Cárcamo 
 
Problem: Little is known about overwintering habitats, tolerance to cold, and the effect of freezing 
temperature on native Lygus species.  While feeding damage occurs in canola during the spring and 
summer months, overwintering mortality is suspected to affect the establishment and subsequent 
populations of Lygus and cabbage seedpod weevils occurring in canola.  Information on overwintering 
biology is anticipated to aid in the prediction of spring populations of these pests and determine which 
canola growing regions may be at risk of Lygus and/or cabbage seedpod weevil damage.  
 
Objective of Research:  
1.  To determine overwintering habitats of Lygus. 
2.  To evaluate the cold-hardiness of Lygus. 
3.  To determine Lygus overwintering survivorship under field conditions. 



 
 
  

 49

4.  To provide predictive information, based on overwintering success, on the likelihood of outbreaks of 
Lygus. 
 
Summary of Results:  Microcosm cages were constructed and stocked with adult Lygus collected from 
the field in November 2001. Microcosm cages containing the overwintering Lygus were placed in various 
habitats on the Beaverlodge Research Farm and retrieved at three intervals during the winter months. The 
number of surviving Lygus within the cages was slightly lower compared to the previous winter and 
ranged from 50-80% (N=10 per cage, replicates=3 per interval) despite overwintering temperatures that 
ranged from 9 to -25°C (measured air temperature), and 2 to -6°C (measured at 0 and -4 cm in soil 
profile).  Our second-year results indicate that Lygus survive in the field within the insulated layers of leaf 
or grass litter under the snow where temperatures drop down to -6 °C during the winter in Beaverlodge in 
2002. 
 
Continuing Research:  Overwintering microcosm cages were placed in the field 23 October 2003 and 
temperature, humidity, plus snow pack data will be collected in the vicinity of the overwintering Lygus 
until April 2004.  This three-year study is anticipated to end in 2004. 
 
3.  Title: Characterization of hymenopteran parasitoids attacking Lygus nymphs in the Peace River 
region. 
 
Author and Associates: H. Goulet, P. Mason, J.K. Otani. 
 
Problem: Lygus are pests in agricultural and horticultural crops which can be controlled only through 
chemical means at present.  Native species of hymenopteran parasitoids have been observed to attack 
Lygus nymphs although the nature of the pest-parasitoid relationship for native species of Peristenus has 
not been documented to date.  Integrated pest management systems intending to control Lygus 
populations within agricultural crops like canola may be affected or augmented by native Peristenus 
parasitism thus it would be useful to identify the species of beneficial wasps active in the region and to 
understand their biology. 
 
Objective of Research:  
1.  To characterize nymphal parasitoids attacking Lygus spp. and Adelphocoris spp. occurring in the       
Peace River region of Canada. 
2.  To examine the seasonal biology of Peristenus spp. in the Peace River region. 

 
Summary of Results:  Mass collections of Lygus nymphs in alfalfa were performed between 1999-2002 
with emerging Peristenus puparia sent to Drs. Mason and Goulet (AAFC-ECORC) for completion of 
rearing, preservation and identification of emerging adults.  In 2002, Peristenus puparia were sent to Dr. 
Braun (AAFC-SRC) for rearing and identification of emerging adults.  All Peristenus specimens were 
used for taxonomic or genetic characterization.  In 2003, a non-agricultural habitat near Beaverlodge AB 
was sampled weekly using sweep-nets and photo-ecclector.  The purpose of this activity is to examine 
seasonal populations of mirids (e.g., Lygus, Adelphocoris, Trigonytylus) and their natural enemies (e.g., 
Peristenus, Mesochorus).  To date, six potential species of Peristenus, one species of Leiophron, and one 
species of Mesochorus (hyper-parasitoid) have been observed to attack mirid nymphs occurring near 
Beaverlodge AB. 
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Continuing Research: Seasonal collections of Peristenus and mirid species will continue in 2004. 
 
4.  Title: Canola insect surveying - On the lookout cabbage seedpod weevil and monitoring Lygus in the 
Peace River region.   
 
Author and Associates:  J.K. Otani and L. Dosdall. 
 
Problem: The distribution of the cabbage seedpod weevil continues to move north in Alberta and is 
anticipated to include much of Canada’s canola production regions (Dosdall et al. 2003).  Annual 
monitoring for the weevil commenced in 1997 in Alberta but in 2003 surveying was also performed in the 
Peace River region.  Insect surveying was extended to detect the movement of the weevil north and to 
identify damaging populations of other canola insect pests occurring in commercial fields. 
 
Objective of Research:  
1.  To detect the movement of cabbage seedpod weevil into canola in the Peace River region.  
2.  To assess Lygus populations at full-flower stage of canola development. 
3.  To determine the species composition of Lygus occurring in canola. 
 
Summary of Results:  A total of 73 commercial fields of canola (Brassica napus and B. rapa) were 
sweep-net sampled in the Peace River region on 16-17 July and 22 July 2003.  No weevils were detected 
in fields sampled in the Peace River region.  Lygus populations were low in all fields sampled at full 
flower and, with the exception of three sites, were not anticipated to exceed the economic threshold (i.e., 
15 Lygus per 10 sweeps using 180° sweeps at late flower stage).  Results from surveying were released to 
industry and extension persons in the Peace River region on 30 July 2003. 
    
Continuing Research: Data describing the species composition of Lygus sampled will be processed in 
2003.  Insect surveying in canola will continue annually in the Peace River region.  When resources and 
time permit, early Lygus numbers will be released to industry and extension persons to supplement 
monitoring for this pest. 
 
 
 

Alberta Agriculture, Food and Rural Development 
University of Alberta 

 
1.  Title:  The Effect of Agronomic Practices on Root Maggot Infestations 
 
Author and Associates:  L. Dosdall, G. Clayton, N. Harker, K. Turkington, J. O’Donovan, J. Otani, J. 
Broatch 

 
Problem:  A number of agronomic studies are being undertaken to identify cropping practices that 
minimize damage to canola by larval root maggots (Delia spp.) and infestations of weeds and diseases.  
The aim is to develop integrated crop management practices for root maggots, diseases, and weeds in 
canola.  Field studies are underway to determine the effects of fertility regime, crop cultivar, time of weed 



 
 
  

 51

removal, seeding date, row spacing and other agronomic factors on yields and infestation levels of weeds, 
diseases and root maggots. 

 
Objective of Research:  The primary objective is to investigate integrated crop management strategies 
for root maggots, diseases, and weeds in canola.  A new study has been initiated to investigate the role of 
reduced herbicide rate on root maggots, weeds, and root maggot natural enemies.  The population 
dynamics of several root maggot and natural enemy species are also being determined in relation to the 
developmental phenology of the crop 

 
Summary of Results:  Root maggot infestation levels are influenced by fertility regime:  at higher levels 
of soil fertility root maggot infestations are greater than those at lower fertility levels.  Infestation levels 
of root maggots on fall-seeded canola were variable:  in some years and in some sites, root maggot 
infestations were higher in fall-seeded canola than in spring-seeded plots, but in other sites and years the 
opposite relationship was observed.   

 
Continuing Research:  Future research will focus on assembling a larger data set for infestation levels of 
root maggots, weeds and diseases under different agronomic management regimes.    

 
2.  Title:  Integrated Management of the Cabbage Seedpod Weevil in Canola 
 
Author and Associates:  L. Dosdall, H. Cárcamo, R. Dunn, K. Fry, A. Good, A. Keddie, L. Kott, U. 
Kuhlmann, P. Mason, J. McCaffrey, R. McKenzie, D. Moisey, O. Olfert, H. Philip, G. Stringam 

 
Problem:  Populations of cabbage seedpod weevil (Ceutorhynchus obstrictus (Marsham) (Coleoptera:  
Curculionidae) have increased dramatically since the species was first found infesting canola in Alberta.  
Significant damage to flower buds is caused by overwintered adults, and the problem is exacerbated by 
larval feeding on developing seeds.  Larval exit holes may be invaded by fungal pathogens, with damage 
to many more ripening seeds.  Late in the season, new generation adults feed on ripening pods, also 
causing significant crop damage.   At present, broad-spectrum insecticide application is the only control 
strategy available to growers. 
 
Objective of Research:   To develop and field-test cultural, chemical, and biological control strategies 
for cabbage seedpod weevil in canola, and to initiate studies aimed at developing canola germplasm 
resistant to attack by the weevil. 

 
Summary of Results:  The project was initiated in 2001. Results have shown that delaying seeding date 
may reduce infestation levels of weevils in canola. Adult weevils invade the crop in the bud stage and 
maximum abundance occurs in early flowering. Differences in susceptibility to infestation by cabbage 
seedpod weevil occur among and within species of Brassicaceae. Some intergeneric hybrids derived from 
crosses of resistant (Sinapis alba) and susceptible (Brassica napus) germplasm appear to harbor 
resistance to the weevil.  Parasitoids have recently become increasingly important for reducing infestation 
levels of cabbage seedpod weevil.   

 
Continuing Research:  Future research will focus on co-ordinating the interdisciplinary research group 
to facilitate integrated management of the cabbage seedpod weevil in canola.   
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3. Title:  Ecto-parasitioids of the Cabbage Seedpod Weevil 
 
Author and Associates:  B. Ulmer, L. Dosdall, O. Olfert, G. Gibson, P. Mason. 

 
Problem:  Populations of cabbage seedpod weevil (Ceutorhynchus obstrictus) have increased 
dramatically since the species was first found infesting canola in Alberta in 1995.  In areas of the world 
where this pest is well established, a significant level of mortality is attributed to natural enemies, 
specifically parasitic wasps.  Very little is known about the species diversity, abundance, distribution, or 
the biology, of ecto-parasitoids of the cabbage seedpod weevil in western Canada.   

 
Objective of Research:   To evaluate the diversity and distribution of natural enemies of cabbage 
seedpod weevil in western Canada. 

 
Summary of Results: In 2001 evidence of ecto-parasitoids of cabbage seedpod weevil larvae was found 
in canola pods in southern Alberta.  A limited survey was conducted and yielded three different species of 
wasps parasitizing third-instar weevil larvae at two locations, Creston B.C. and Lethbridge Alta. 
A far more extensive survey was conducted in 2002 which covered most of southern Alberta.  Parasitoids 
were found at approx. 20 sites ranging from just south of Calgary to near the American border and east to 
near Medicine Hat.  Eleven different parasitoid species were collected.  Five of those species made up 
97% of the parasitism.  The five most abundant species were: Necremnus duplicatus, Trichomalus sp, 
Pteromalus sp, Chlorocytus sp, and Lycrus maculatus.   Also collected were: Mesopolobus morys, 
Mesopolobus bruchophagi, Conura albifrons, Conura side, Euderus albitarsis, Eurytoma sp, and 
Chlorocytus sp.  Parasitism rates (for all species combined) were 1.5-2.5% of weevil larvae where 
parasitoids were present.   
In 2003 the ecto-parasitoid survey was expanded further and approx. 100 sites were sampled in Alberta.  
The survey was also expanded into western Saskatchewan where approx. 25 sites were sampled.  
Preliminary results indicate that additional species of parasitoids may be added to the list in Alberta and 
that the cabbage seedpod weevil is being parasitized by at least five ecto-parasitoid species in western 
Saskatchewan.     

   
Continuing Research:  Future research will focus on identifying the unknown ecto-parasitoids, 
examining changes in the parasitoid complex over time, and evaluating the impact of parasitism on 
cabbage seedpod weevil populations.  
3.  Title:  Management of Lygus bugs in faba bean in north-central Alberta 
 
Author and Associates:  J. Byer, L. Dosdall, K. Lopetinsky 

 
Problem:  Lygus bug infestations pose a serious threat to the profitable production of faba bean in 
Alberta. These pests have increased to enormous densities over the past few years, primarily because of 
the extensive areas devoted to canola production, which are major breeding sites for Lygus bugs. Faba 
bean matures late in the season, often after canola crops have been swathed, so faba bean can serve as a 
sink for Lygus bugs. Lygus bugs damage crops by feeding directly on maturing seeds within pods causing 
reductions in yield and crop quality. Control of Lygus bug infestations is a key component for ensuring 
the viability of this crop, especially because faba beans that are intended for human consumption have 
very low tolerances for damage caused by Lygus bugs (< 1% for Grade No. 1).   
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Objective of Research:   To develop an integrated management strategy for lygus bugs in faba bean. 
 

Summary of Results:  Results to date indicate that sprays of Matador® can reduce the impact of Lygus 
bugs, but not below economically significant levels.  The role of trap crops for reducing Lygus 
infestations will be investigated in 2004.  The concept involves seeding a cultivar of canola around plots 
of faba bean, in the hope that migrating Lygus will be more attracted to the trap crop than to faba bean.  
This study comprises a portion of the M.Sc. thesis research of Jay Byer. 

 
Continuing Research:  Future research will focus on crop monitoring strategies, identification of the 
species of Lygus attacking faba bean, and the phenology of Lygus in relation to the crop.  Captive insect 
studies will be undertaken to verify that Lygus are the causal agent of damage to faba bean, and to 
determine damage rates per insect per plant. 
 
 

Alberta Research Council 
Vegreville 

 
1.  Title:  Evaluation of the sub-lethal effects of the entomopathogenic fungus Beauveria bassiana on 
biological control agents used in greenhouse crop management. 
 
Author and Associates:  Josh Litwinowich, Sunil Rajput, Ken Fry, and Andrew Keddie 

 
Problem:  The entomopathogenic fungus Beauveria bassiana has been shown to be effective for 
managing many greenhouse insect pests. Unfortunately, the fungus has also been shown to cause 
mortality in biological control agents such as predators and parasitoids. 

 
Objective of Research:  Investigate the sub-lethal effects of B. bassiana against the predators and 
parasitoids commonly used for managing aphid, thrips and whiteflies. Life history parameters to be 
studied include fecundity, longevity, and host/prey finding efficiency. 

 
Summary of Results:  This project is supported by the NSEC Biocontrol Network. Plants and insect 
colonies have been established in preparation for bioassay or B. bassiana strains.  Beauveria bassiana 
strains have been cultured under different regimens to elicit beauvericin and oosporein production in 
preparation for bioassay. Screening of isolates for mycotoxin evaluation has begun. 

 
Continuing Research:  Mycotoxin evaluation and impacts on beneficial guild to be conducted this 
winter. 
 
2.  Title:  Spatial distribution and impact of thrips in canola. 
 
Author and Associates:  Ken Fry 

 
Problem:  During intensive sampling for Lygus spp. in canola, moderate to high populations of thrips 
were observed on canola.  Several anecdotal reports of pod curling, coupled with the sampling data 
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highlighted a lack of information regarding species composition, distribution and density of thrips in 
canola and what impact thrips have on plant health and yield. 

 
Objective of Research:  To determine within-field distribution and density of thrips in canola and to 
determine mechanism of damage of thrips to canola. 

 
Summary of Results:  Transects spaced 10m apart with samples every 10m were sampled with sweep-
net in a canola field at bud and flower stages. Greenhouse bioassays were also conducted to determine 
impact of thrips on flowering, seed set and yield. Data are currently being analyzed. 

 
Continuing Research:  The provincial survey has been concluded. Future work includes timing of 
dispersal into and within fields, extent of reproduction in fields, determination of refuge/alternate hosts, 
and determination of economic thresholds. This work is funded by ARC. 
 
3.  Title:  Integrated crop management of black currents in Alberta. 
 
Author and Associates:  Ken Fry, Ieuan Evans, and Chris Neeser 

 
Problem:  Black currant, a highly productive crop with more juice per acre than oranges, a higher source 
of vitamin C, is a preferred confection and fruit drink flavour in Europe. White pine blister rust disease 
prohibits production in eastern Canada and B.C. Powdery mildew resistant varieties, natural resistance to 
birds, deer and mouse browsing, and suitability to prairie climate are all factors greatly favouring black 
currant production in Alberta. Major hurdles to production are insect pests and a lack of integrated crop 
management tools under Alberta growing conditions.  

 
Objective of Research:  We propose to develop a comprehensive integrated production program for 
black currants in Alberta. The objectives are 1) to determine action thresholds for aphids, currant fruit fly, 
and imported currant worm, 2) assess and refine chemical and biological control methods for insect pests 
and pursue minor use registration or label expansion of effective products, 3) to diagnose and test control 
measures for plant disease, especially white pine blister rust, and 4) to refine current agronomic practices 
to optimize plant growth and yield. 

 
Summary of Results:  For the insect work, the currant fruit fly was abundant and will pose a 
substantial threat to production. Spidermites were most abundant in cv Tirran. Pest monitoring technique 
data are currently being analyzed. Efficacy of predators for suppression of spidermites was assessed using 
releases in test orchards. These data are being analyzed. Evaluation of spinosad for chemical suppression 
of the currant fruit fly was conducted at two field sites. 

 
Continuing Research:  This was the second year of a three-year project funded by AARI, ACIDF and 
A&FC. 
 
Contact Information 
 
AGRICULTURE AND AGRI-FOOD CANADA 
CÁRCAMO, Héctor, Ph.D. 
 Agriculture and Agri-Food Canada 
  Lethbridge Research Centre 
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  P.O. Box 3000 
   Lethbridge, Alberta   T1J  4B1 
   Tel. 403-317-2247        Fax. 403-382-3156 
   E-mail: CarcamoH@agr.gc.ca  
OTANI, Jennifer, M.Sc. 
  Agriculture and Agri-Food Canada 
   Beaverlodge Research Farm 
   P.O. Box 29 
   Beaverlodge, Alberta   T0H   0C0 
   Tel. 780-354-5132        Fax. 780-354-8171 
   E-mail:  otanij@agr.gc.ca 
 
ALBERTA AGRICULTURE, FOOD AND RURAL DEVELOPMENT 
DOSDALL, Lloyd M., Ph.D. 
   Department of Agricultural, Food and Nutritional Science 
    4-10 Agriculture / Forestry Centre 
    University of Alberta 
    Edmonton, Alberta    T6G 2P5 
    Tel. 780-492-6893         Fax. 780-492-4265 
    E-mail:  lloyd.dosdall@ualberta.ca 
 
ULMER, Bryan J., Ph.D. 
   Department of Agricultural, Food and Nutritional Science 
    4-16J  Agriculture / Forestry Centre 
    University of Alberta 
    Edmonton, Alberta    T6G   2P5 
    Tel. 780-492-7994         Fax. 780-492-4265 
    E-mail: bulmer@ualberta.ca 
 
ALBERTA RESEARCH COUNCIL  
Vegreville  
FRY, Ken, Ph.D. 
   Crop and Plant Management 
    Alberta Research Council 
    P.O. Bag 4000 
    Vegreville, Alberta   T9C  1T4 
    Tel. 780-632-8224         Fax. 780-632-8612 
    E-mail: Ken.Fry@arc.ab.ca   
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SASKATCHEWAN 
2003 INSECT PEST RESEARCH REPORT 

prepared by: Martin Erlandson 
(erlandsonm@agr.gc.ca) 

 
1. Title:   Research on parasitoids and diseases in Saskatchewan alfalfa leafcutting bee 
populations. 
 
Author:   D.W. Goerzen (goerzenw@agr.gc.ca), Saskatchewan Alfalfa Seed Producers 
Association 107 Science Place, Saskatoon, SK  S7N 0X2 
 
Problem: The alfalfa leafcutting bee, Megachile rotundata, is an important pollinator of alfalfa 
for seed production. Infestations of a chalcid parasitoid, Pteromalus venustus, are currently a 
major problem in some Saskatchewan alfalfa leafcutting bee populations. Another factor which 
may limit alfalfa leafcutting bee production is chalkbrood disease, Ascosphaera aggregata, and 
the occurrence of a related fungal pathogen Ascosphaera larvis. 
 
Objective of Research: This research project is designed to evaluate parasitoid and disease 
levels in Saskatchewan alfalfa leafcutting bee populations, to identify potential problems in these 
areas, and to develop management strategies which will assist alfalfa seed producers in 
maintaining high quality alfalfa leafcutting bee populations in order to enhance alfalfa seed 
production and increase the value of the bees in export markets. 
 
Summary of Results: Occurrence of the chalcid parasitoid, P. venustus, was evaluated in the 
2002 - 03 winter survey of alfalfa leafcutting bee populations in Saskatchewan. The chalcid 
parasitoid was detected in 0.55% (sd 1.25, range 0.0 - 8.28%) of bee cells analysed from samples 
submitted by alfalfa seed producers. P. venustus was present in 54.2% of alfalfa leafcutting bee 
populations surveyed. 
 
Chalcid parasitoids have traditionally been controlled during the spring leafcutting bee 
incubation period with dichlorvos-impregnated resin strips; however, dichlorvos has been 
implicated in leafcutting bee mortality and it is also among the organophosphate insecticides 
currently under EPA review.  In order to develop an alternative to dichlorvos, parasitoid control 
research has been undertaken on various compounds including pyrethrin aerosol formulations. In 
field-scale experiments undertaken during the 2003 field season, a comparison of the efficacy of 
pyrethrin aerosol formulation KN418 with the efficacy of dichlorvos resin strips for control of 
chalcid parasitoids demonstrated that while use of pyrethrins resulted no detectable level of 
either leafcutting bee cell re-parasitism or leafcutting bee pupal mortality due to parasitoid 
stinging, use of dichlorvos resulted in levels of 1.59% leafcutting bee pupal mortality due to 
parasitoid stinging, and 0.96% leafcutting bee pupal mortality due to dichlorvos exposure. 
 
Chalkbrood (A. aggregata) occurrence was also evaluated in the 2002 - 2003 Saskatchewan 
winter survey of alfalfa leafcutting bee populations. The disease was present at a low level 
(sporulating chalkbrood - 0.021% overall, sd 0.102, range 0.0 - 0.82%; non-sporulating 



 
 
  

 57

chalkbrood - 0.018% overall, sd 0.076, range 0.0 - 0.45%). A related species (A. larvis) was 
present at a higher level (0.882% overall, sd 1.936, range 0.0 - 11.56%). 
  
Continuing Research: Research to monitor parasitoid and disease levels in Saskatchewan 
alfalfa leafcutting bee populations, and to develop parasitoid and disease management strategies, 
is ongoing. 
 
2.  Title:  Insect pest management and arthropod diversity in agro-ecosystems of northern Great 
Plains.       
 Author and Associates:  O. Olfert, M. Braun, AAFC Saskatoon 
 
Problem:   Sustainable management strategies, crop loss prevention and maintenance of soil 
health are central to our capacity to maintain the biological productivity of agricultural systems. 
The diversity of arthropods, including insects, spiders, mites, and other invertebrates are integral 
to crop loss and to soil health because they include both beneficial and pest species.  This 
diversity represents an interface between farm practices and the ecosystem and contributes to an 
environment where farm inputs are able to enhance rather than replace natural processes. 
Arthropods are well-suited to characterizing the ecosystems that they inhabit. 
 
Objective of Research:   To document the diversity of insect pests and beneficial arthropods in 
the context of cropping systems specific to the northern Great Plains 
 
Summary of Results: This on-going study is located at Scott, Saskatchewan (52o 22' N; 108o 
50' W), in the Dark Brown soil zone; the area is categorized as moist mixed grassland. The study 
site consists of 16 ha of farmland that has been under cultivation for about 90 years.  The study 
was initiated in 1994 with the entire area cropped to barley, and an extensive site characterization 
of physical and biological components was conducted.   The experimental framework of the 
cropping portion of the study is based on a matrix of three levels of input use, and three levels of 
cropping diversity.  In addition, there are four uncultivated grass areas (ranging from 30 years 
old to native grass). Arthropods are well-suited to characterizing the ecosystems that they 
inhabit.  Ecosystem-based data of arthropod diversity and abundance are an integral component 
in evaluating farming systems and contribute to our understanding of the impact of cropping 
systems on sustainability issues.   The goal of dynamic cropping systems is to balance biotic 
diversity so as to ensure that there are enough species to maintain the ecological viability of 
agro-ecosystems but not so many that the economic viability becomes threatened. 
 
Continuing Research:  Future plans are to assess the direction and rate of change over time that 
is occurring in these components as a function of the different cropping systems (treatments).  
Evaluations will continue on an cyclical basis (at 6 year intervals).  
 
3.  Title:    Insect pests and arthropod diversity in field margins of western Canada 
 
Author and Associates: O. Olfert (olferto@em.agr.ca), AAFC, 107 Science Crescent, 
Saskatoon, H. Carcamo, AAFC Lethbridge, Alberta, and J. Pepper 
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Problem:  The advent of federal government legislation to require buffer zones when pest 
control practices are employed will necessitate that alternative non-chemical management 
strategies are developed if such areas are to remain pesticide free in order to protect beneficial 
arthropods or endangered species.  The implementation of buffer zones where pesticides are not 
permitted within cultivated habitats bordering potential wildlife refuges such as field margins, 
water bodies and tree shelters will challenge IPM practitioners and researchers to search for more 
ecological and environmentally friendly strategies to manage potential pest insects. 
 
Objectives of Research:   To assess the current status of knowledge related to pest management 
and beneficial arthropods in the context of field boundary habitats and highlight research 
activities in western Canada that address the issues related to buffer zones. 
 
Summary of Results:   There is some evidence that field boundary habitats within the Prairie 
Ecozone contain a significant population of beneficial arthropods in spite of the ecosystem 
disturbances associated with extensive agriculture.  The implementation of buffer zones may 
help to conserve the diversity of these populations.  These benefits, however, will have to be 
balanced by the implementation of acceptable control strategies, such as trap strips, and 
biological approaches to manage the pest species which also utilize these same habitats. 
 
Continuing Research:   The development of diversity indicators which best represent the 
economic and environmental significance of the arthropods in field boundary habitats would be 
very beneficial. 
 
4.  Title: Actual and potential distribution of an invasive canola pest, Meligethes viridescens 
(Coleoptera: Nitidulidae), in Canada 
 
Author and Associates: P. Mason, ECORC, Ottawa, O. Olfert, L Sluchinski, C Boudreault, M.  
Grossrieder and U. Kuhlmann 
 
Problem:  Meligethes viridescens (Fabricius), bronzed or rape blossom beetle, is a widespread 
and common pest of oilseed rape (Brassica napus L. and Brassica rapa L.) in the western 
Palaearctic subregion.  The establishment of M. viridescens in eastern North America has raised 
concern that its presence is a potential risk to the Canadian canola industry, especially to the 
prairie ecozone of western Canada where up to 4 million hectares of summer canola (B. napus 
and B. rapa) are grown annually 
 
Objectives of Research:  The study objectives were to determine the actual distribution of M. 
viridescens in eastern Canada and to predict its potential distribution in canola-growing regions 
of Canada. 
 
Summary of Results:   The westward dispersal to, and establishment of M. viridescens in, 
canola-growing areas of Ontario and western Canada, particularly southern Manitoba, appears to 
be inevitable.  Dispersion is likely to occur via cruciferous weed hosts such as wild radish, wild 
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mustard, and volunteer canola.  Establishment in these areas presents the risk of substantial 
production losses to canola producers.  
 
Continuing Research:    Continued monitoring of M. viridescens movement and developing 
management strategies is recommended to minimize the impact of this species on Canadian 
canola production. 
 
5.  Title: Potential distribution and relative abundance of an invasive cereal crop pest, 
 Oulema melanopus L. (Coleoptera: Chrysomelidae), in western Canada 
 
Author and Associates: O Olfert (olferto@em.agr.ca), AAFC-Saskatoon, 107 Science Crescent, 
Saskatoon, S Woods, RM Weiss, H Philip and L Dosdall 
 
Problem: The establishment of O. melanopus in western North America has raised concern that 
its presence is a potential risk to the Canadian cereal industry due to the large number of hay 
shipments into drought areas of the prairies.  Currently, the prairie ecozone of western Canada 
grow up to 10 million hectares of cereal crops annually. 
 
Objectives of Research:  The objective of this study was to assess the potential for successful 
establishment of O. melanopus in the prairie ecozone of western Canada.. 
 
Summary of Results: Models predicted that, once introduced, O. melanopus would also readily 
survive in the cereal-growing areas of western Canada and present a significant risk to cereal 
production.  The potential for establishment of O. melanopus in the prairie ecozone of western 
Canada substantiates the efforts by regulatory agencies to prevent accidental introduction of this 
pest species.  
 
Continuing Research:    The introduction of biological control agents to the prairie ecozone to 
manage cereal leaf beetle should be assessed, given the success of this approach in the USA, 
requires an establishment period. 
 
6.  Title:  Seed treatment evaluations in canola 
 
Authors:  Bob Elliott (elliottb@agr.gc.ca), Larry Mann and Owen Olfert, Saskatoon Research 
Centre, 107 Science Place Saskatoon SK S7N 0X2 
 
Problem: Seed treatments are the most common method of controlling flea beetles (Phyllotreta 
species) in Polish canola, Brassica rapa L., and Argentine canola, B. napus L. With the de-
registration of lindane-based seed treatments, studies were initiated in 2001 to evaluate the 
efficacy and agronomic benefits of newly registered products. 
 
Objective of Research:  Evaluate the effect of seed treatments on flea beetle damage and 
agronomic performance of Polish and Argentine canola. 
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Summary of Results:  Seed treatments including Gaucho CS FL , Assail 50 SF  , Prosper   (2 
rates), Helix   and Helix XTra   had a significant effect on flea beetle damage and agronomic 
performance of Polish canola planted in late May. Compared to untreated seed, seed treatments 
reduced damage 15-20%, improved plant establishment 10-15% and improved seed yield 20-
40%. Helix  , Helix XTra   and high rate of Prosper   provided the best protection, plant growth 
and seed yield. Flea beetle damage to open-pollinated and hybrid Argentine canola planted in 
early May averaged 80-95% in the check treatment. Seed treatments reduced damage 10-65% 
depending on the product. Seedlings grown from seed treated with Gaucho CS FL   had the 
highest damage, poorest plant establishment, lowest biomass and lowest seed yield. Helix XTra   
provided the best protection, establishment, growth and seed yield. Damage to open-pollinated 
and hybrid Argentine canola planted in late May averaged 40% in the check treatment. Helix  , 
Helix XTra   and high rate of Prosper   provided the best protection, highest biomass and highest 
seed yield. 
 
Continuing Research:  Future research will focus on the effect of seed treatments on the 
agronomic performance of open-pollinated and hybrid Argentine canola grown from medium 
and large seeds. Laboratory experiments are also in progress to delineate the effect of seed 
treatments on germination, seed grade and seedling weight of Polish and Argentine canola during 
extended storage. 
 
7.  Title: Evaluating reduced rates of insecticide-treated seed for flea beetle control in canola.  
 
Author and Associates: Julie Soroka (sorokaj@agr.gc.ca), AAFC Saskatoon, Byron Irvine, 
AAFC Brandon, John Gavloski, Manitoba Agriculture and Food, Carman, Hector Cárcamo, 
AAFC Lethbridge 
 
Problem: Flea beetles, Phyllotreta spp., are a chronic pest of canola production across the 
prairies.  
 
Objective of Research:  Insecticide seed dressings are a principal means of flea beetle control. 
If, instead of coating all seed with insecticide at seeding, the ratio of treated to untreated seed 
could be reduced without reducing the efficacy of flea beetle control, economic and 
environmental savings would accrue. 

 
Summary of Results: In this second year of the trial, plots were established at Brandon, Melita 
and Saskatoon testing two insecticides applied to the seed. There were five treatments: a bare-
seeded control, and canola seeded in four different ratios of insecticide plus fungicide treated 
seed to fungicide alone treated seed - all seed, 2/3 seed, 1/3 seed and no seed treated with 
insecticide. Results from 2003 generally substantiate those from 2002 - the 2/3 insecticide plus 
fungicide:1/3 fungicide only-treated seed treatment compared favourably with the full seed 
treatment rate in terms of flea beetle damage and seed yields. 
 
Continuing Research:   In 2003 flea beetle pressure was so high that all treatments had feeding 
levels above the economic threshold, and plant damage was severe. In 2004 the insecticides 
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tested will include the most efficacious seed treatment currently available, and foliar insecticide 
application will be made if necessary.  
 
8.  Title: Male- specific compounds from Phyllotreta flea beetles 
 
Author and Associates: Julie Soroka (sorokaj@agr.gc.ca), AAFC Saskatoon, and Bob Bartelt, 
Allard Cossé  Bruce  Zilkowski, David Weisleder, and Frank Momany, USDA-ARS-NCAUR, 
1815 N. University St., Peoria, Illinois 61604 
Problem: Flea beetles, Phyllotreta spp., are a chronic pest of canola production across the 
prairies.  
 
Objective of Research: The objective of the experiment was to test the attractiveness of the 
synthetic blend to flea beetles in the field. 

 
Summary of Results:   Males of Phyllotreta cruciferae flea beetles (Coleoptera:  
Chrysomelidae) emit blends of compounds that are absent from females. In field experiments 
conducted near Saskatoon in the spring and fall of 2001 and 2002, the attractiveness of male- 
produced compounds previously synthesized and applied to rubber septa in high and low doses 
was tested, along with that of allyl isothiocyanate (AITC), a known host-derived attractant for P. 
cruciferae, also at high and low  release rates. The pheromone and AITC baits were tested alone 
and in all possible combinations in 8 treatments, with a ninth control treatment. Data from the 
experiments indicated that both the synthetic pheromone and AITC were significantly active.  
There was a positive dose response for each bait, and the two types of baits were additive or 
synergistic. The pheromone was attractive to both sexes of P. cruciferae, indicating that the 
male-specific compounds constitute an aggregation pheromone. By far the greatest numbers of 
flea beetles were trapped in the fall of both years. Hymenoptera were collected from traps in the 
September 2002 trial, and preliminary results suggest that the pheromone and/or AITC may also 
affect parasitoids of flea beetles. 
 
Continuing Research: The hymenoptera that were collected along with the flea beetles are 
being identified and their numbers analyzed. 
 
9. Title: Host Plant Resistance for Cruciferous Insect Pest Control 
 
Author and Associates: Julie Soroka (sorokaj@agr.gc.ca), Margaret Gruber, Bob Elliott, Owen 
Olfert, Gerhard Rakow, Kevin Falk, and Felicitas Katepa-Mupondwa, AAFC Saskatoon 
 
Problem: Flea beetles and root maggots continue to be economic pests of canola production on 
the prairies. This year damage to crops from flea beetles was extremely high in many areas.   
 
Objectives of Research:To evaluate crucifer germplasm for sources of resistance to flea beetles 
and crucifer root maggots and to investigate the biology of flea beetle response to 
phytochemicals. 
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Summary of Results: Field trials were conducted at Saskatoon to evaluate crucifer germplasm 
for host plant resistance to flea beetles. Bioassays focussed on lines of the species Brassica 
juncea with varying glucosinolate levels. Spring flea beetle feeding pressure was heavy and none 
of the B. juncea lines showed useful levels of resistance to flea beetles. Roots from these trials 
were sampled and are in the process of being rated for root maggot damage. A laboratory 
bioassay tested the progeny of two B. napus plants that survived severe flea beetle feeding in the 
spring. Under laboratory conditions, the two lines had feeding levels equal to that of the AC 
Excel control, and much higher levels than entries of Sinapis alba or Camelina sativa. 
 
Continuing Research:Future investigations will examine crucifer lines and phytochemicals for 
susceptibility or resistance to crucifer pests, including laboratory and field bioassays for flea 
beetles, root maggots, and other crucifer pests as they appear, concentrating on plant species with 
pest resistance such as Sinapis, Crambe, and Camelina.  
 
10.  Title: Forage Insect Pest Survey 
 
Author and Associates: Julie Soroka (sorokaj@agr.gc.ca), Agriculture and Agri-Food Canada, 
Saskatoon, Rob Venette U. of Minnesota 
 
Problem: Alfalfa seed producers are faced with numerous insect pests that threaten seed 
production. The alfalfa blotch leafminer is a pest of hay alfalfa in eastern Canada that has 
recently been detected in Manitoba and Saskatchewan. The alfalfa weevil, an economic pest of 
alfalfa seed fields in Alberta, has recently extended its distribution eastward and northward and 
is approaching north-eastern Saskatchewan, the principal alfalfa seed production area of Canada. 
 
Objectives of Research: To monitor the presence of alfalfa blotch leaf miner and alfalfa weevil 
in southern Saskatchewan. 
 
Summary of Results: A survey of alfalfa hay and seed fields in the southern and south-eastern 
regions of the province for the presence of alfalfa blotch leaf miner and alfalfa weevil was 
conducted in June of this year. Frequency of fields affected by leafminer was high, with damage 
occurring in 18 of 19 fields sampled. Damage was lighter in degree than seen last year, with 
greatest damage occurring in samples at the northwestern edge of the survey range. This area 
appeared the least affected by drought conditions. Alfalfa weevil continues to spread northward 
as well, but damage was generally light. Infestations by lygus also were light. Moderate to severe 
plant damage from grasshoppers appeared in four of 19 fields surveyed. 
 
Continuing Research: Alfalfa blotch leaf miner presence across Saskatchewan will continue to 
be monitored. If it becomes common, the effect of its injury on alfalfa seed yields will have to be 
determined. 
 
11.  Title: Pest status of leafhoppers and their impact on aster yellows disease in canola. 
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Author and Associates: Chrystel Olivier-Lefol (lefolc@agr.gc.ca), O. Olfert, G. Séguin-Swartz, 
AAFC-Saskatoon Research Centre 
 
Problem: Aster yellows disease (AY) is caused by the aster yellows phytoplasma, a plant 
pathogenic mollicute. In Canada, the disease affects several economically important crops 
including vegetables, herbs, spices, alfalfa, canola, shrubs such as Saskatoon berries and 
raspberries, and many tree species. In canola, the disease is presumed to be transmitted by the 
six-spotted leafhopper Macrosteles fascifrons. The incidence of AY in canola on the Canadian 
prairies increased substantially from 1997 to 2000 but has been declining sharply since 2001 due 
to the drought. During the 2000 outbreak, 0 to10% of canola plants were affected by the disease. 
In some fields, % affected plants reached 45%. 
 
Objective of Research:   
1. Epidemiology of the AY disease 

- Identification of other potential insect vectors 
- Leafhopper population monitoring and AY survey 
- Estimation of the % of leafhopper-infected by AY 
- Canola plant resistance screening 

2. Development of an early warning system for AY 
 
Summary of Results:  PCR and RFLP analysis revealed that M. fascifrons collected in canola 
were infested with aster yellows phytoplasmas, as were four other leafhopper species 
(Aceratagalia sanguinolenta, Endria inimica, Diplocolenus configuratus and Euscelidius 
shenki). Most of the infested insects were found at the beginning of the growing season. 
Phytoplasmas were detected in leaves, roots and stems of plants of canola showing typical and 
atypical AY symptoms. Phytoplasmas were also detected in canola seed. 

M. fascifrons can overwinter in SK as eggs and as adults. Two to three generations of 
M. fascifrons occur during the growing season. Only adults of M. fascifrons were found in 
canola crops while larvae and adults were found in cereals and herb and spice crops. 

Aster yellows incidence has been very low since 2001. Therefore, the relationship 
between leafhopper population and disease incidence cannot be examined.  

Colonies of healthy leafhoppers have been maintained successfully at AAFC-SRC since 
August 2001, but attempts to obtain colonies of infested insects have not yet been successful. 
Therefore, canola resistance screening has been delayed. 
 
Continuing Research:   
- Continue leafhopper population monitoring and AY survey in SK. 
- Determine the impact of the presence of phytoplasmas in canola seeds and in canola plants 
showing atypical symptoms. 
- When a colony of infected insects is available, undertake canola resistance screening. 
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RESEARCH PROGRESS REPORT - MANITOBA 2003 
 

Prepared by Ian Wise, Cereal Research Centre 
Agriculture and AgriFood Canada 

Winnipeg, Manitoba 
R3T 2M9 

Email: iwise@agr.gc.ca 
 
CEREAL CROP RESEARCH 
 
1)Title: Development of spring wheats with resistance to the wheat midge  
 
Author and Associates: PD Brown, RJ Lamb (rlamb@agr.gc.ca), IL Wise (iwise@agr.gc.ca), 
RH McKenzie, J. Thomas (jthomas@agr.gc.ca), G. Humphreys, and T. Aung, Cereal Research 
Centre, O.O. Olfert, AAFC Saskatoon and R. DePauw, J. Clarke, AAFC Swift Current 
 
Problem: The insertion of the Sm1 gene into suitable spring wheat lines that renders wheat 
resistant to the midge requires multiple backcrossing to exclude undesirable extraneous genetic 
traits. 
 
Summary of Results: Resistance to wheat midge has now been incorporated into advanced 
breeding lines of CPS, CWRS and CWWS classes of common wheat. A CWRS reached the third 
year of the 3-year registration trial in 2003, and will be forwarded for registration in 2004. A 
number of other advanced CWRS, CWWS and CPS lines have entered or will be entering the 
registration trials over the next year or two. 
The use of recent advancements in breeding, developed at the CRC, enabled antibiotic resistant 
sources from hexaploid wheats to be transferred to durum wheats. The technique also allows the 
selective removal of individual genomes and homologous chromosomes for Sm1 mapping. The 
antibiotic resistance has been added to durum wheats, found earlier to have antixenotic resistance 
in the form of oviposition deterrence. This germplasm is now part of the durum breeding program 
at AAFC in Swift Current, SK. 
 
2)Title: Development of management strategies to minimize the selection of virulent midge 
biotypes.  
 
Author and Associates: MAH Smith (msmith@agr.gc.ca), RJ Lamb (rlamb@agr.gc.ca), IL Wise 
(iwise@agr.gc.ca), CRC 
 
Problem: Wheats with antibiotic resistance to the wheat midge cause mortality to larvae in 
excess of 99%. When released these wheats will put a substantial selection pressure on the wheat 
midge and will cause a comparable reduction in parasitoid populations.   
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Summary of Results: Susceptible wheat was used as an interspersed refuge in resistant wheat 
crops to prevent assortative mating among virulent midges, by maintaining avirulent wheat midge 
and parasitoids.  The results show that the refuge should maintain sufficient avirulent midges and 
parasitoids, without reducing wheat yield or grade.  A midge population genetics simulation 
model was completed and tested.  It was expanded to include dispersal, optional insecticidal 
control, density-dependent survival and different deployment strategies for resistant and 
susceptible wheat in individual fields over a large region. The model is being used to evaluate and 
generate hypotheses about the effectiveness of deploying resistant wheat with and without 
refuges, and in different patterns in the region. 
 To improve the model, studies were done on the sex ratio of midge populations and the 
effect of body size on some life-history traits of the midge.  The wheat midge, like some other 
Cecidomyiidae, was found to produce strictly unisexual broods.  Experiments show that male and 
female broods are similar in size and in survival rates, but more female broods are produced.  
Variation in body size was found to affect survival and fecundity.  Larvae that were crowded 
during development were smaller, had decreased overwintering survival and produced females 
with lower fecundity than larvae that were not crowded. 
 
Continuing Research: A susceptible isoline to the midge-resistant CWRS wheat line could be 
considered for registration in February, 2004.  Several backcrosses are needed to produce a line 
similar to the midge-resistant CWRS line but without the resistance gene Sm1.  If the resistant line 
is registered,  the isoline would be a candidate to be a susceptible refuge. 
 
3)Title: Development of spring wheat germplasm with resistance to the wheat midge and the 
Hessian fly, Mayetiola destructor  
 
Authors and Associates: IL Wise and RIH McKenzie, CRC 
 
Problem: The development of cultivars with specific agronomic traits is delayed if these traits 
have to be obtained from distant genetic sources. 
 
Summary of Results: A backcrossing program with the goal of combining wheat midge 
resistance and the H3 and H6 Hessian fly resistant genes in two advanced breeding lines of each 
of the three classes of common wheat was initiated in 2002. The second and third backcrosses 
were made in 2003. These 6 lines should be available as germplasm in 2004, after a fourth  
backcross and a selfing. 
 
4)Title: Resistance to Hessian fly, Mayetiola destructor in spring wheats 
 
Author and Associates: PD Brown, IL Wise (iwise@agr.gc.ca), G Humphrey, CRC, and J. 
Whistlecraft, AAFC, London, Ontario. 
  
Problem: The Hessian fly is a sporadic pest of spring wheat throughout all wheat growing areas 
of western Canada. Various resistant genes have been bred into winter wheat cultivars in the 
United States but none of these genes have been added to spring wheats grown in Canada. 
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Summary of Results:  Advanced breeding lines resistant to the wheat midge were screened for 
resistance to the Hessian fly both in the laboratory and in the field in 2003. All spring wheat lines 
with Superb as part of their pedigree were resistant to early season attack in the laboratory. In the 
field Superb suffered 2-4 fold less stem breakage than AC Barrie or Glenlea. Several advanced 
spring wheat lines in field tests were comparable to Guard in their resistance to stem breakage by 
the Hessian fly.  
 Genetic markers for the H3 and H6 genes were tested in several early double haploid 
spring wheats. The development of these markers would enable these genes to be identified in 
seedling tests of spring wheat lines that have either one of these 2 genes and a Superb pedigree. 
 
5)Title: Phenology and parasitism of Hessian fly in southern Manitoba  
 
Author: IL Wise, CRC, JT Huber, G Gibson, and L Masner, Eastern Cereal and Oilseed 
Research Centre, Ottawa 
 
Problem: The life history and parasitism of the Hessian fly have not been studied in the prairie 
provinces. Information to describe its phenology are from studies in southern Ontario. 
 
Summary of Results: Six parasite species have been found. Three pteromalids, 2 eulophids, and 
a platygasterid were identified. The adults of the Hessian fly in southern Manitoba emerge in 
early June and oviposite on wheat seedlings until mid-June. A partial second adult emergence 
occurs in mid-July, and these adults seek later developing wheat as an oviposition site. First 
generation larvae damage seedlings by killing tillers or the entire plant. The seriousness of this 
damage to crop yield has yet to be determined. The second generation larvae cause the stem 
breakage typical of this pest. The percentage of the first generation puparia that  emerge and the 
level of parasitism in both generations are to be determined. 
 
DICOT CROP RESEARCH 
 
1) Project title: Impact of seed source, host crops and an early warning system on PVY disease 
management  
 
Author and Associates: DL McLaren (dmclaren@agr.gc.ca) Crop Production Pathologist, 
Brandon Research Centre, AAFC, Brandon, MB; R.P. Singh, Potato Research Centre, AAFC, 
Fredericton, NB; BG Elliott and T. Shinners-Carnelley, Manitoba Agriculture and Food, Soils and 
Crops Branch, Carman, MB; and R. Mohr, Brandon Research Centre, AAFC, Brandon, MB. 
         
Objective of Research: The objectives are to determine the prevalence and incidence of PVY 
isolates in potato crops, to compare seed source (local and imported) of PVY infested potato 
fields, to assess the potential of an early warning system based on virus spread and to assess aphid 
populations in the Manitoba potato production regions using suction and pan traps for species that 
are important in the spread of PVY. This is a collaborative study involving AAFC (Brandon and 
Fredericton), Manitoba Agriculture and Food, the Manitoba Crop Diversification Centre, the Seed 
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Potato Growers Association of Manitoba, the Keystone Vegetable Producers Association, 
industry partners, and many commercial and seed potato growers.   
 
Progress: All fields in the study were assessed visually for the aphid-vectored viruses potato 
virus Y (PVY) and potato leafroll virus (PLRV) in early July.  The aphid trapping network 
consisted of 28 traps distributed in potato fields over 10 sites for approximately 13 sampling 
interval end dates. Green peach, potato, buckthorn and bird-cherry oat aphid were identified 
from samples collected from both pan and suction traps and leaves.  In the spring, tubers from 
local and imported sources were collected for analysis. In the fall of 2003, tubers were collected 
from selected fields for RT-PCR.  Also, weeds of species known to be susceptible to PVY were 
collected in the vicinity of potato fields for analysis. Preliminary results indicate that levels of 
PVY and PLRV in potatoes sown in Manitoba were less than in previous years with aphid 
populations being greater in some areas of the province than in previous years. Tuber, aphid and 
weed analyses for virus are ongoing with results available in the near future. 
2)Title: Management of root maggots Delia radicum on oilseed rape in Manitoba  
 
Author and Associates: N.J. Holliday (neil_holliday@umanitoba.ca), Dept. of Entomology, 
University of Manitoba, U. Kuhlmann, CABI Bioscience Centre, Switzerland, J. Whistlecraft 
AAFC London.   
 
Problem: The cabbage root maggot is a serious pest of canola in many parts of western Canada. 
Various tillage and seeding practices that lessen damage have been studied because insecticides 
can not be effectively applied.  
 
Objective of Research: This project started in 1999 with an examination of the effects of 
agronomic practices on the population biology of root maggots in canola and the damage to 
plants. In 2000, we began a three year project to assess the potential for introducing European 
parasitoids for control of root maggots (particularly Delia radicum) in canola in Canada.  
 
Summary of Results: A study of the influence of tillage practices and seeding rates on maggot 
populations, parasitism rates and predator occurrence in large field plots is near completion.  In 
collaboration with J. Gavlovski (Manitoba Agriculture and Food) and D. Maclaren (AAFC 
Brandon) we are examining the influence of production practices on maggot damage in 
commercial canola fields.  We are also examining the spatial distribution of root maggots within 
large field plots and commercial fields, and have found evidence for elevated incidence of 
maggots and damage at field margins and influences of windbreaks on the pattern of distribution.  
 In summer 2000, weekly collections of immature Delia were made from canola at two 
sites in Alberta, one in Saskatchewan and two in Manitoba, and mass pupal collections in the 
three provinces were made in the fall.  We reared about 11,000 Delia from western Canada.  
Preliminary results suggest parasitism rates approach 50% in Manitoba, but are considerably less 
in Saskatchewan and Alberta.  At least six parasitoid species are involved of which the most 
important are Trybliographa rapae and Aleochara bilineata.  In summer of 2001 and 2002, a 
collections of Delia in oilseed rape were made from northern Germany and Switzerland, from 
mustard in the southern Rhine Valley and in vegetable brassicas in Switzerland.  With a few 
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exceptions, the guild of parasitoids in the prairies and in Europe did not differ.  However, one 
European species shows promise for introduction.  This species,  Aleochara bipustulata, has a 
northern distribution and appears well adapted to the small root maggot pupae typically found on 
canola.  More intensive studies began on A. bipustulata in 2003, and will continue through 2005. 
 
3)Title: Economic significance of late season populations of lygus bugs in alfalfa and buckwheat  
 
Authors and Associates: N.J. Holliday (neil_holliday@umanitoba.ca), Dept of Entomology, U 
of M,  and BG Elliott, Manitoba Agriculture and Food 
 
Problem: A study initiated in 2001 found lygus bugs feed and reproduce on buckwheat and 
populations are distributed throughout the field. A large increase in adult populations was 
observed about the time of harvest of canola.  
 
Objective of Research: In 2002, the U of M began a three year study of the economic 
implications for seed alfalfa and buckwheat of the large populations of adult lygus that enter these 
crops at about the time of harvest of canola.  It seems reasonable to suppose that the adults are 
immigrants that are displaced by the loss of their canola habitat, and we shall be studying the 
influence of inter-field distance and topography on the numbers of immigrants, and investigating 
whether natural enemy manipulations can provide control of these populations.  
 
Summary of Results: In 2002, we demonstrated that late season lygus bugs have significant 
effects on seed quality and quantity in buckwheat and on yield quantity in seed alfalfa.  We also 
demonstrated that lygus bugs in canola tend to remain in the crop until swaths dry, and then 
disperse to surrounding crops.    Caged plant studies and insecticide manipulations of lygus bug 
numbers in late August and early September were carried out again in 2003.  Since harvests of the 
crops have only recently occurred, results of these studies are not yet available. 
 
4)Title: Development of an integrated pest management scheme for seed alfalfa: population 
processes   
 
Author and Associates: N.J. Holliday (neil_holliday@umanitoba.ca), P.  MacKay, Dept. of 
Entomology, U of M 
 
Objective of Research: To examine the populations of pests and beneficial insects in seed and 
hay alfalfa, and how they are related to current production practices.  We are also examining the 
rates of pest colonization of seed fields sprayed with insecticides, and the role of predators in the 
dynamics of the major pests.   
 
Summary of Results: Since 2000, large scale field trials have been conducted to determine 
whether natural enemies can be attracted from cut alfalfa hay fields to adjacent seed fields using 
aphid sex attractant pheromones.  Adult males of some species of lacewings can be reliably 
attracted by this method, and there is some indication of an elevation of the predatory larvae of 
these species. Other allied chemicals show promise for both parasitoid and coccinellid attraction. 
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STORED PRODUCT RESEARCH 
 
1)Title: The use of Trichogramma to control Indian meal moth. 
  
Author and Associates: Paul Fields (pfields@agr.gc.ca), CRC, AAFC Winnipeg 
 
Problem: The Indian meal moth Plodia interpunctella and the Mediterranean flour moth 
Ephestia kuehniella are serious pests in food processing facilities.  
  
Objective of Research: An alternative method to control stored-product Lepidoptera is to release 
parasitoid wasps, Trichogramma spp., into the stored-product environment. These chalcid wasps 
lay their eggs inside moth eggs, thus killing the eggs and preventing the development of the pest. 
In Germany, the Indian meal moth Plodia interpunctella and the Mediterranean flour moth 
Ephestia kuehniella in food processing facilities are controlled  by releasing large quantities of 
Trichogramma evanescens using the inundative release strategy.  Despite the wide spread use of 
parasitoids in field and glass house settings, this biological control has not be used commercially 
in North America to control warehouse and food processing insect pests. 
 
Summary of Results: Trials in petfood stores and warehouses in Canada began in June 2002.  
Trichogramma pretiosum were released every 2 weeks in June and July and every week in August 
and September. In 2003, trials were repeated at the same sites as 2002 and included T. deion that 
was released for 5 weeks starting April 15, 2003. Sentinel egg patches of P.  
interpunctella were placed at various distances from the release sites.The Trichogramma were 
provided by Beneficial Insectary and Insecterra Inc. In the warehouse one area was left untreated 
and the other area treated with Trichogramma 
 In the large warehouse, treated and untreated areas were switched, whereas in the pet store 
the same area was treated. Approximately 10 times more T. deion were released this year over a 
5-week period than T. pretiosum in 2002 over 10 weeks. Numbers of P. interpunctella were much 
higher in the untreated area of the warehouse this year than in 2002. There was no evidence of 
reductions of P. interpunctella in the areas treated with T. deion. This despite the higher levels of 
parasitism (% mean + SEM) of sentinel eggs this year in the warehouse (56 + 3) and pet store (72 
+ 2) compared to 2002 (14 + 6,  23 + 5). Releases over longer periods would be needed to verify 
if T. deion can control P. interpunctella in commercial settings. 
 In trials in a simulated warehouse, T. deion parasitized 44% of the sentinel egg patches, T. 
platerni parasitized 38% of the sentinel eggs, whereas T. pretiosum only parasitized 8% of the egg 
patches. 
 
2)Title: Movement and distribution of rusty grain beetle (Cryptolestes ferrugineus (Stephens)) 
adults in stored wheat 
 
Authors and Associates: F. Jian, S. Parde, D.S. Jayas, Department of Biosystems Engineering,  
University of Manitoba; N.D.G. White, CRC, AAFC, Winnipeg. 
 



 
 
  

 70

Objective: Prediction of adult movement will allow accurate sampling for early detection of this 
insect, the most serious pest of farm-stored grain on the Prairies. 
 
Summary of Results: The distribution and movement of C. ferrugineus adults were determined 
in a 100x500x500 mm wheat (14.5 ±0.2% MC) chamber with or without 5°C/m temperature 
gradient. In the grain chamber without temperature gradients, adults distributed evenly in each 
horizontal layer and unevenly in the vertical direction when temperature was at 22.5 to 30°C.  
Adults (mixed ages) responded to both the temperature gradients and geotaxis in grain chambers 
with temperature gradients in the horizontal or/and vertical directions.  The movement and 
distribution of females were not different from the males in response to temperature gradients and 
geotaxis.  Wandering by adults would be limited to a short distance (e.g. less than 40 cm in the 
100x500x500 mm grain chamber) by temperature gradients.   
 In horizontal columns filled with wheat (13.5% MC), adults distributed uniformly in the 
columns after 5 d.  In the vertical columns with wheat (14.7% MC), 44% of the insects moved 
downward after 7 d.  In the horizontal or vertical columns with pockets of high moisture content 
wheat, 43-48% of the beetles aggregated in the region of high moisture content after 7 d. Under 
CO2 gradients in the columns filled with uniform moisture content wheat, 65% of C. ferrugineus 
moved towards higher levels of CO2 after 1 and 5 d.  Also, high levels of CO2 were more 
influential in attracting adults (60%) after 1 d in horizontal columns with high moisture content 
wheat at one end and high CO2 levels at the other. 
 Adults introduced in the middle of the horizontal wheat columns with or without uniform 
dockage showed no bias in the direction of net displacement, with the distribution pattern 
gradually becoming more uniform when time increased from 1 to 144 h.  In vertical columns with 
0%, 5% and 10% uniform dockage, the adults preferred to move down in the first 24 h; however, 
they moved up after 24 h.  Positive geotaxis was more important than the dockage attraction. 
 
3)Title: Competition between the rusty grain beetle, Cryptolestes ferrugineus (Stephens) and the 
red flour beetle, Tribolium castaneum (Herbst) at different densities, temperatures, moisture 
contents, and CO2 levels in stored wheat. 
 
Authors and Associates: R. Hulasare, D.S. Jayas, Department of Biosystems Engineering,  
University of Manitoba; N.D.G. White, CRC, AAFC, Winnipeg. 
 
Problem: To determine how density dependent and independent factors affect population growth 
of the rusty grain beetle and red flour beetle that frequently occur together in granaries in western 
Canada.  Competitive effects will influence the extent of damage done by pest populations. 
 
Cryptolestes ferrugineus and T. castaneum were reared singly and together on hard red spring 
wheat at densities of 1000, 500, and 250 adults per kg of wheat for single species and twice that 
for mixed species, at 30°C, 70% RH on dry (12% MC, wet basis) and damp grain (15% MC, wet 
basis).  Adults were sampled by sieving every 2 wk for a total of 10 wk.  Sifted grain was 
incubated at 30°C, 70% RH for 4 wk to observe the adults emerging from immatures.  All data-
sets had 4 replications.  Insect density, moisture content, and species combination had significant 
effects on survival.  Survivorship for both species was higher in damp vs. dry wheat.  In dry grain 
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and reared as a single species, survivorship of T. castaneum was higher than C. ferrugineus 
whereas it was reversed in damp grain. Cryptolestes  survival was higher when reared with T. 
castaneum than when raised as a single species in dry grain whereas the trend was reversed in 
damp grain.  In both dry and damp grain, T. castanium survival was higher as an isolated species 
than when reared with C. ferrugineus. 
 Groups of adults of T. castaneum alone or with adults of C. ferrugineus, were exposed to 
suboptimal temperatures (15, 20, and 25°C) and sublethal CO2 levels (2, 5, and 10%) in dry (12%, 
wet mass basis) and damp (15%, wet mass basis) stored wheat in the laboratory, to investigate 
effects on population size.  The mean adult numbers in single- and mixed-species were positively 
correlated with higher temperature and MC and negatively correlated with higher CO2 levels.  
Adult numbers in single- and mixed-species were lower at sublethal CO2 levels compared to 
ambient CO2 levels at all the test temperatures and decreased in dry grain compared to damp 
grain.  Although, a specific trend was not observed in population inhibition in mixed-species 
compared to single-species, overall the populations of T. castaneum were reduced in the presence 
of C. ferrugineus. 
 
4)Title: Mycotoxins, ergosterol, Penicillium, and odour volatiles in durum wheat during granary 
storage at 16 and 20% moisture content 
 
Authors and Associates: D. Abramson, N.D.G. White, CRC, AAFC, Winnipeg; R. Hulasare, 
D.S. Jayas, Department of Biosystems Engineering, University of Manitoba; R.K. York, 
Canadian Food Inspection Agency, Winnipeg 
 
Problem: Moulds in wet stored cereals produce mycotoxins which threaten the health of pigs, 
chickens and humans. 
 
Objective of Research: To correlate odours with the presence of the fungal precursor ergosteral, 
the fungus Penicillium and the mycotoxins Ochratoxin A and citrinin for future detection of 
toxins. 
 
Summary of Results: Eleven-kg parcels of durum wheat at 16 and 20% MC were kept in storage 
in a Manitoba farm granary for 20 wks (May-September) to determine changes in storage quality 
indicators and mycotoxin production.  Ochratoxin A and citrinin reached mean levels of 6.5 and 
11.6 mg/kg respectively by 20 wks at 20% MC, but were absent at 16% MC.  Penicillium species 
were the predominant microflora.  Ergosterol level increased from 3.9 mg/kg to 55.5 mg/kg at 
20% MC during 20 weeks.  A 12-element metal-oxide chemosensor array was used to monitor 
odour volatile evolution.  Nine of the 12 sensors were able to track odour volatile changes at 20% 
and could consistently distinguish between volatiles from the two moisture treatments.  Signals 
from these 9 chemosensors showed a good correlation with ochratoxin A formation at 20% MC 
with r values between 0.84 and 0.87.  Signals from two of these 9 sensors also correlated with 
citrinin formation (r=0.83) and with ergosterol production (r=0.98). 
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Appendix III 
WCCP Guide Section Editors 2004 

 
Cereal crops and grain corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..J. Gavloski, O. Olfert 

Oilseed crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I. Wise, J. Gavloski 

Forage crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Soroka, J. Otani 

Special crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .S. Hartley, O. Olfert 

Household pests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Byer, K. Zeleny 

Home vegetable crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .S. Barkley, R. Spencer 

Commercial vegetable crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .R.S. Vernon, B. Elliott  

Greenhouse crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Costello, K. Fry 

Interior plantscapes and house plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. Fry 

Mushrooms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Costello 

Berry crops. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. Fry, B. Elliott  

Tree fruits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. Philip, B. Elliott 

Shelterbelts, ornamental trees and shrubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .TBA 

Seasoned wood and timber structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. Philip  

Turf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G. Byrtus 

Warehouse and farm-stored grain . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .P. Fields, N.D.G. White 

Hazards of applying insects to crops in bloom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Soroka 
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Cereal Research Centre 
Agriculture and Agri-Food Canada 
195 Dafoe Road 
Winnipeg, MB  R3T 2M9 
(204) 983-1452; Fax: (204) 983-4604 
pfields@agr.gc.ca 
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Mr. Scott Hartley 
Saskatchewan Agriculture and Food 
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Dr. Owen Olfert 
Saskatoon Research Centre 
Agriculture and Agri-Food Canada 
107 Science Cres. 
Saskatoon, SK S7N 0X2 
(306) 975-7014 
Fax: (306) 956-7247 
olferto@agr.gc.ca 
 
Ms. Jennifer Otani 
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Beaverlodge Research Farm 
P.O. Box 29 
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Beaverlodge, Alberta T0H 0C0 
(780) 354-5132 
Fax: (780) 354-8171 
otanij@agr.gc.ca  
 
Mr. Hugh G. Philip 
Extension Entomologist 
British Columbia Ministry of Agriculture, Food & Fisheries 
200 - 1690 Powick Road 
Kelowna, BC V1X 7G5 
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Saskatoon Research Centre 
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107 Science Crescent 
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Robert.Spencer@gov.ab.ca 
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(204) 983-1452 
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Appendix IV 
 

PMRA Insecticides Update 2003 
Western Committee on Crop Pests 

by Luc Pelletier, Ph.D. 
Insecticides Section 

Efficacy and Sustainability Assessment Division 
Pest Management Regulatory Agency 

Health Canada 
 

Outline: 
  
1. Changes in the Efficacy and Sustainability Assessment Division, and Insecticides Section 
2. New insecticidal active ingredients and end-use products 
3. Recent emergency-use registrations 
4. User-Requested Minor-Use Label Expansions (URMULEs)   
5. Recent publications 
6. New Pest Control Products Act  
 
PEST MANAGEMENT REGULATORY AGENCY, Health Canada 
 
PMRA Information Service     1-800-267-6315 
PMRA Internet Site     http://www.hc-sc.gc.ca/pmra-arla/ 
 
EFFICACY AND SUSTAINABILITY ASSESSMENT DIVISION (ESAD) 
 
Acting director 
Christopher P. Dufault    (613) 736-3780 
 
INSECTICIDES SECTION 
 
 Section head  
 Suzanne Chalifour     (613) 736-3774 
 
 Senior evaluation officers 
 Martha Farkas      (613) 736-3772 
 Erning Han      (613) 736-3734 
 Heather McBrien     (613) 736-3750 
 
 Evaluation officers 
 Rosie Feng       (613) 736-3453 
 Catharine Hooper      (613) 736-3469 
 Terri A. Jones      (613) 736-3947 
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 Luc Y. Pelletier     (613) 736-3776 
 Kurt Randall       (613) 736-3903 
 Stacie Stiege      (613) 736-3836 
 
 Assistant scientific screening officer 

Bruce Robertson      (613) 736-3904 
  
 Research permit coordinator 
 Lynda Austen      (613) 736-3784 
 
NEW INSECTICIDAL ACTIVE INGREDIENTS and END-USE PRODUCTS 
 
Regulatory Decision Documents (RDD series) 
 
Isomate-M 100 Oriental Fruit Moth Pheremone (RDD2003-08) 5 Sept 2003 
The active ingredient of Oriental Fruit Moth Pheromone Technical and the associated end-use 
product, Isomate-M 100 Oriental Fruit Moth Pheromone, for mating disruption of Oriental fruit 
moth in peach, nectarine, apricot, apple and pear orchards are eligible for full registration under 
Section 13 of the PCP Regulations. 
 
Lambda-Cyhalothrin Demand CS Insecticide (RDD2003-06) 12 Aug 2003 
The registration of the end-use product Demand CS Insecticide, containing the active ingredient, 
lambdacyhalothrin, for the control of structural pests (e.g., cockroaches, ants, carpenter ants) as a 
perimeter treatment around buildings (e.g., residential, farm, office and commercial structures) 
and as a crack and crevice treatment in non-residential buildings and non-passenger areas of 
transport vehicles (e.g., aircraft, boats, trailers, train cars, trucks), is proposed by Syngenta Crop 
Protection Canada, Inc. The active ingredient is currently registered in Canada for control of 
certain insect pests in agricultural commodities. 
 
3M Sprayable Pheromone for Mating Disruption of Tomato Pinworm (RDD2003-05) 30 July 
2003 
The active ingredient, 3M TPW Technical Pheromone, containing (E)-4-tridecen-1-yl acetate and 
(Z)-4-tridecen-1-yl acetate, and the associated end-use product, 3M Sprayable Pheromone for 
Mating Disruption of Tomato Pinworm, for the control of the tomato pinworm in greenhouse 
tomatoes, is eligible for full registration under Section 13 of the PCP Regulations. 
 
Dried Blood (RDD2003-03) 15 Apr 2003 
The active ingredient dried blood and the associated end-use products, Plantskydd Deer 
Repellent Soluble Powder and Plantskydd Deer Repellent Solution, containing dried blood, are 
eligible for full registration under Section 13 of the PCP Regulations for use as deer repellents to 
prevent feeding damage to cedar, fir, pine and spruce seedlings. 
 
Pymetrozine (RDD2003-02) 25 Mar 2003 
The active ingredient pymetrozine and the associated end-use products, Endeavour 50WG for the 
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control of aphids and whiteflies on non-food greenhouse uses on flowering and ornamental plants, 
and Fulfill 50WG for the control of buckthorn, foxglove, green peach, and potato aphids on 
potatoes, are eligible for full registration under Section 13 of the PCP Regulations. 
 
p-Menthane-3,8-diol (RDD2002-04) 29 Nov 2002 
The active ingredient, p-menthane-3,8-diol, and the associated end-use product, OFF! Botanicals 
Lotion Insect Repellent 1, containing p-menthane-3,8-diol, for use as a personal insect repellent 
against mosquitoes and black flies, are eligible for full registration under Section 13 of the PCP 
Regulations. 
 
Regulatory Notes (REG series) 
 
Imiprothrin (REG2003-05) 15 May 2003 
The active ingredient, imiprothrin, the associated manufacturing concentrate (Pralle 
Manufacturing Use Product) (both from Sumitomo Chemical Company), and Multicide 
Intermediate 2734, MA and the end-use product, Multicide® Pressurized Roach Spray 27341 
(both from McLaughlin Gormley King Co.), have been granted temporary registration under 
Section 17 of the PCP Regulations. The end-use product, Multicide Pressurized Roach Spray 
27341 is intended for domestic use to control cockroaches, ants and other household pests. 
 
EXIT ISP (REG2003-04) 6 May 2003 
The integrated systems product EXIT ISP and associated end-use product EXIT Concentrate 
Rodenticide, for the control of Richardson’s Ground Squirrels, have been granted temporary 
registration under Section 17 of the PCP Regulations. 
 
Acetamiprid Assail Brand 70 WP Insecticide, Chipco Brand Tristar 70 WSP Insecticide, and 
Pristine Brand RTU Insecticide (REG2002-05) 27 Nov 2002 
The reduced-risk insecticide acetamiprid, and the associated end-use products, Assail Brand 70 
WP Insecticide for control of aphid, Colorado potato beetle and whitefly on field tomato; aphid, 
codling moth, leafhopper, pear psylla and tentiform leafminer on pome fruits, crop group 11; 
leafhopper on grapes; aphid and whitefly on cole crop group 5; aphid on leafy vegetable crop 
group 4; Chipco Brand Tristar 70 WSP Insecticide for control of aphid, whitefly, leafhopper, 
European pine sawfly and tentiform leafminer on non-food greenhouse, lathhouse, shadehouse 
and outdoor uses on flowering and ornamental plants; and, Pristine Brand RTU Insecticide for 
control of aphid, Colorado potato beetle and whitefly on field tomato; aphid, leafhopper and 
tentiform leafminer on pome fruit crop group 11; aphid and whitefly on cole crop group 5; aphid 
on leafy vegetable crop group 4; and aphid, European pine sawfly, leafhopper, whitefly and 
tentiform leafminer on outdoor flowering and ornamental plants have been granted temporary 
registration under Section 17 of the PCP Regulations. 
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EMERGENCY-USE REGISTRATIONS 
 
Product Name Reg. No. A.I. Registrant Provinces Crop/ Site Pests 
2% Liquid Strychnine 27341 strychnine Nu-Gro SK range-land ground squirrel 
 27340  Maxim Chem.    
Admire 240 F 24094 imidacloprid Bayer ON highbush blueberry Japanese beetle, European chafer 
Agri-Mek 1.9% EC 24551 abamectin Syngenta ON celery pea leafminer 
CheckMite+ 27147 coumaphos Bayer QC, ON, NB, MB, AB, BC honeybees varroa mites 
Citation 75WP 24465 cyromazine Syngenta ON, QC celery pea leafminer 
Endeavor 50WG 27273 pymetrozine Syngenta BC, AB greenhouse pepper aphids 
Repellent Protective Treatment for Military 27345 permethrin Coulston Military military clothing biting 
arthropods 
Permethrin Arthropod Repellent 27463 permethrin Coulston Military military clothing biting arthropods 
Intercept 60WP 27357 imidacloprid Bayer BC greenhouse lettuce aphids 
Matador 120EC 24984 cyhalothrin-lambda Syngenta ON, QC soybean soybean aphid 
Pyrifos 15G 24648 chlorpyrifos United Agri BC, NS potato wireworm 
Pyrinex 480EC 23705 chlorpyrifos Makhteshim BC potato wireworm 
Success 480SC 26835 spinosad Dow BC caneberries variegated cutworm, leafrollers 
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User-Requested Minor-Use Label Expansions (URMULEs)  
 
Product name Reg. No. A.I. Registrant Crop/ Site Pest 
Kelthane 50W 24707 difocol Dow raspberry, blackberry and loganberry two spotted spider mite 
Superior ‘70’ Oil 9542 mineral oil Bartlett Saskatoon berries fruittree leafroller and Saskatoon bud moth  
Confirm 240F 24503 tebufenozide Rohm & Haas cranberries blackheaded fireworm and Sparganothis fruitworm 
Matador 120EC 26837 cyhalothrin lambda Syngenta broccoli, Brussels sprouts, cabbage and cauliflower swede midge 
Warrior 24984 cyhalothrin lambda Zeneca broccoli, Brussels sprouts, cabbage and cauliflower swede midge 
Intercept 60WP 27357 imidacloprid Bayer greenhouse peppers whitefly and green peach aphid 
Admire 240F 24094 imidacloprid Bayer eggplant Colorado potato beetle 
    Brussel sprouts green peach aphids, cabbage aphids 
Success 480SC 26835 spinosad Dow horseradish, radish, Oriental radish and turnip listed insect pests 
    listed leafy vegetables, except Brassica listed insect pests 
Success 480SC 26835 spinosad Dow Brassica leafy vegetables;  
broccoli, raab (rapini); cabbage, Chinese bok choy; 
collards; kale; mizuna; mustard greens; mustard spinach; rape greens listed insect pests 
    Brassica leafy vegetables;  
broccoli; broccoli, Chinese; Brussels sprouts; cabbage; cabbage, Chinese, mustard; cabbage, Chinese napa; 
cauliflower; cavalo broccolo; kohlrabi listed insect pests 
    snap beans European corn borer 
    sweet corn European corn borer 
    fruiting vegetables (except Cucurbits) listed insect pests 
    stone fruit crop group listed insect pests 
    apple, crabapple, pear, Oriental pear, quince listed insect pests 
Foray 48B 24977 B.t. kurstaki Valent forests, woodlands western hemlock looper 

Assail 70WP 27128 acetamiprid Nippon Soda pome fruits Oriental fruit moth 
    Brassica swede midge 

Bioprotec CAF 26854 B.t. kurstaki AEF Global succulent common beans European corn borer 
Matador 120EC 24984 cyhalothrin-lambda Syngenta leeks onion thrips 
Citation 75WP 24465 cyromazine Syngenta mushrooms sciarid flies 

    celery pea leafminer 
Decis 5EC 22478 delthamethrin Bayer apples and pears Oriental fruit moth 

Agri-Mek 1.9% EC 24551 abamectin Syngenta strawberries Two-spotted spider mite, McDaniel spider mite 
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RECENT PMRA PUBLICATIONS 
 

Regulatory Directives (DIR series) 
 

Harmonization of Regulation of Pesticide Seed Treatment in Canada and the United States 
(DIR2003-02) Apr 11, 2003 
The purpose of this document is to provide information on how seed treatment products are 
currently regulated in Canada and the United States and to demonstrate the degree of regulatory 
harmonization of pesticides used for seed treatment in the two countries. The harmonization of 
registration data requirements and test protocols for these commodities between Canada and the 
United States are substantially in agreement. Consultation documents were published 
simultaneously August 30, 2000 by the PMRA as Regulatory Proposal PRO2000-05 and the U.S. 
EPA as OPP Docket #OP-00675. This Regulatory Directive has considered the comments 
received as a result of this consultation. 

 
Organizing and Formatting a Complete Submission for Pest Control Products (DIR2003-01 
Revised) Apr 11, 2003 
In February 1998, the PMRA produced Regulatory Proposal PRO98-02, Organizing and 
Formatting a Complete Submission for Pest Control Products. The information contained in the 
proposal was provided to assist applicants to prepare complete and properly formatted and 
organized submissions when applying to register new pest control products or to amend existing 
ones. Complete and well-organized submissions prepared according to this guidance are more 
likely to pass the screening stages within the PMRA and therefore contribute to the increased 
efficiency of the regulatory process. The PMRA received comments on the proposal and carefully 
considered comments from all respondents. This directive, which is an amended version of 
PRO98-02, includes clarification and additional information related to definitions, index 
requirements, pre-submission consultations, letters of screening deficiencies, number of copies of 
information required, comprehensive data summaries and OECD formats. Further amendments 
have been made to data requirements as a result of the publication of regulatory directives for 
product chemistry and residue chemistry. This regulatory directive replaces PRO98-02 and 
regulatory directives DIR93-01, Organization of Data for Technical Active Ingredients, and 
DIR93-03, Organization of Data for End-Use Products. 
 
REMINDER: As of July 1, 2003 all labels submitted to PMRA must be in electronic format (PDF 
normal) and there will no longer be a requirement for hard copy labels. 
 

Discussion Papers (DIS series) 
 

Preliminary Consultation on a Regulation Respecting Reconsideration of Registration Decisions 
(DIS2003-05) June 30, 2003 

 
Preliminary Consultation on Proposed Sales Reporting Regulation (DIS2003-04) May 30, 2003 
The new PCP Act was given Royal Assent on December 12, 2002. One of its new requirements is 
for registrants, as a condition of registration, to report information on sales of each of their 



 
 
  

 83

products. This document presents the proposed content of a regulation that would specify in detail 
the information to be reported. 
 
Pesticides Adverse Effects Reporting Regulation (DIS2003-03) May 22, 2003 
The new PCP Act was given Royal Assent on December 12, 2002. One of the new requirements 
is for registrants to report any prescribed information that relates to the health or environmental 
risks or the value of pest control products within the prescribed time and in the form and manner 
directed by the Minister. The new regulation to be made under Section 13 of the new PCPA, 
would specify the types of information to be reported and the time frames for reporting. 
Guidelines will provide more detailed information on what and when to report, as well as on the 
form and manner in which to report. In addition, the medical and research community, other 
governmental agencies and individuals will also be encouraged to report adverse effects of 
pesticides. The purpose of the Discussion Document on Pesticides Adverse Effects Reporting 
Regulation is to seek comments from stakeholders and the public regarding the proposed 
regulation for the reporting of adverse effects. 
 
Preliminary Consultation on a Proposal to Implement Elements of WHMIS for Pest Control 
Products (DIS2003-02) May 7, 2003 
The purpose of this document is to inform pesticide registrants and users, provinces, territories 
and stakeholders about, and solicit comments on, the PMRA proposal to implement elements of 
the Workplace Hazardous Material Information System (WHMIS) for pest control products. The 
new PCP Act requires that product safety information, including a Material Safety Data Sheet 
(MSDS), be provided to work places where a pesticide is used or manufactured (ss.8(3)). This 
document presents the proposed content of new regulations to specify the content and format of 
MSDSs and the means by which they would be provided to work places. It also presents proposed 
amendments to existing labelling regulations to include WHMIS-style hatched borders. There will 
be another, subsequent, opportunity to comment when the proposed regulations are pre-published 
in the Canada Gazette Part I. 
 
Revocation of the 0.1 ppm General Maximum Residue Limit for Food Pesticide Residues 
(DIS2003-01) Jan 10, 2003 
The Consultation Document puts forward a proposal for a regulatory change that would result in 
the revocation of the General Maximum Residue Limit (MRL) Regulation which currently 
provides a default level of 0.1 parts per million (ppm) for pesticide residues on domestically 
grown and imported food unless specific MRLs are listed in Table II, Division 15 of the Food 
and Drugs Regulations (FDR). The default level of 0.1 ppm will be replaced by setting specific 
MRLs for each pesticide and food combination at levels at or below 0.1 ppm. A transition period 
is proposed during which contemporary U.S. tolerances at or below the 0.1 ppm level will serve 
as a basis for setting specific MRLs. Where appropriate, Codex MRLs at or below 0.1 ppm will 
also be considered. In cases for which no specific MRL can be established, quantifiable residues 
will no longer be permitted. The proposal will bring Canadian regulatory practice in line with 
world standards for setting MRLs. 
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Label Process Series (LPS Series) 
 
Label Process Changes Part 1: Overview(LPS2003-01) Jan 8, 2003 
The purpose of this document is to provide guidance to industry and other interested parties on 
the label process changes being implemented within the PMRA as part of the ongoing efforts to 
streamline the registration process. The process changes include elimination of the requirement 
for submission of a printed label prior to issuance of a certificate of registration, implementation 
of the bilingual labelling regulations and a modification of the electronic label requirement. 
 
Label Process Changes Part 2: Guidance for Industry (LPS2003-02) Jan 8, 2003 
The purpose of this document is to provide guidance to industry on the implementation of the 
label process changes described in the companion document LPS2003-01, Label Process Changes 
Part 1: Overview. This document provides direction to applicants concerning label requirements 
and process for new submissions and submissions in progress. 

 
Re-evaluation Documents (REV series) 

 
Update on Re-evaluation of Carbaryl in Canada (REV2003-06) Aug 13, 2003 
Carbaryl is a common insecticide and is being re-evaluated as part of the re-evaluation of 
carbamates announced by the PMRA in August 2002 in the Re-evaluation document REV2002-
06 Re-evaluation of Selected Carbamate Pesticides. The re-evaluation of the turf uses of carbaryl 
precedes the examination of other registered uses and was announced in the Re-evaluation 
document REV2000-04, Re-evaluation of Lawn and Turf Uses of Pesticides. 
 
Pest Control Products under Re-evaluation Discontinuation of agricultural products registered 
under the PCP Act and Proposed Changes to Maximum Residue Limits under the Food and 
Drugs Act (REV2003-05) July 24, 2003 
Regulatory Directive DIR2001-03, PMRA Re-evaluation Program, indicated that the PMRA 
intended to review the continued acceptability of 405 active ingredients and their associated end-
use products under Section 19 of the PCP Regulations. Since the initiation of the re-evaluation 
program, the registrations of a number of active ingredients and their associated end-use products 
have been discontinued by registrants. In such cases, the PMRA does not schedule the pesticide 
for further review and a phase-out schedule including expiry dates for existing product is 
established. Also, for agricultural products, the PMRA recommends that the Food and Drug 
Regulations be amended so that food with quantifiable residues of these discontinued pesticides 
cannot be sold in Canada once the Canadian use has been phased out, unless additional data to 
support residues in imported food are provided. The purpose of this document is: 
• to inform interested parties of active ingredients that have been discontinued since initiation of 
the re-evaluation program; 
• to indicate proposed changes to the maximum residue limits (MRLs), and invite comments on 
the proposed implementation date for these changes resulting from the discontinuation of 
agricultural pesticides; 
• to request that interested parties contact the PMRA to indicate their intent to petition for 
establishment of import MRLs for discontinued pesticides. 
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Pest Control Products under Re-evaluation: Discontinuation of non-agricultural products 
registered under the Pest Control Products Act (REV2003-04) June 30, 2003 
 
Re-evaluation of malathion: Assessment of use in mosquito abatement programs (REV2003-03) 
June 4, 2003 
 
Update on the Re-evaluation of Naled in Canada (REV2003-02), Febr 18, 2003 
Naled is one of 27 organophosphate pesticides being re-evaluated by the PMRA, as announced on 
June 29, 1999, in the Agency’s publication REV99-01, Re-evaluation of Organophosphate 
Pesticides. The purpose of this document is to notify registrants, pesticide regulatory officials and 
the Canadian public that, as a result of re-evaluation, the registrants of end-use products 
containing naled will discontinue pet collar products and other uses of naled in residential areas. 
 
Re-evaluation of Propetamphos (REV2003-01) Jan 16, 2003 
The purpose of this document is to notify registrants, pesticide regulatory officials and the 
Canadian public of the results of the re-evaluation of propetamphos. Propetamphos is an 
organophosphate pesticide under re-evaluation in Canada, as announced by the PMRA in June 
1999 in Re-evaluation Document REV99-01, Re-evaluation of Organophosphate Pesticides. The 
PMRA’s re-evaluation program examines older active ingredients and their end-use products 
using modern scientific standards to determine their continuing acceptability in relation to human 
health and the environment. 

 
Proposed Acceptability for Continuing Registration (PACR series) 

 
Re-evaluation of Malathion (PACR2003-10) Sept 5, 2003 
The purpose of this document is to inform the registrant, pesticide regulatory officials and the 
Canadian public that the PMRA has completed a re-evaluation of malathion use as an adulticide 
in mosquito abatement programs, pursuant to Section 19 of the PCP Regulations. This PACR 
document provides a summary of the data and information reviewed, and the rationale for the 
proposed regulatory decision. By way of this document, the PMRA is soliciting comments from 
interested parties on the proposed regulatory decision for malathion for use as an adulticide in 
mosquito abatement programs. 
 
Re-evaluation of Tetrachlorvinphos (PACR2003-09) Sept 5, 2003 
The organophosphate active ingredient tetrachlorvinphos and associated end-use products were 
proposed for re-evaluation under Section 19 of the PCP Regulations in June 1999. As a result of 
the re-evaluation, it is proposed that uses of tetrachlorvinphos on livestock (beef cattle, dairy 
cattle and poultry), domestic animals (cats and dogs) and their bedding and living quarters, and 
non-food uses (farm buildings, dairy barns, poultry houses, swine barns, livestock manure and 
refuse in barns) do not entail an unacceptable risk to human health and the environment pursuant 
to Section 20, provided that the proposed mitigation measures described in this document are 
implemented. For tick control in outdoor living areas (campgrounds, backyards, picnic areas, 
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recreational areas, etc.), the registrant agreed to voluntarily remove this use from the label. This 
PACR document provides a summary of the data reviewed and the rationale for the proposed 
regulatory decision for tetrachlorvinphos. 
 
Re-evaluation of Fenitrothion (PACR2003-08) July 14, 2003 
The purpose of this document is to inform the registrant, pesticide regulatory officials, and the 
Canadian public that the PMRA has completed a re-evaluation of fenitrothion pursuant to Section 
19 of the PCP Regulations. This PACR document provides a summary of the data and 
information reviewed, and the rationale for the proposed regulatory decision. By way of this 
document, the PMRA is soliciting comments from interested parties on the proposed regulatory 
decision for fenitrothion. 
 
Re-evaluation of Azinphos-methyl (PACR2003-07) Mar 31, 2003 
The organophosphate active ingredient azinphos-methyl and associated end-use products were 
proposed for re-evaluation under Section 19 of the PCP Regulations in June 1999. As a result of 
the re-evaluation, it has been determined that all uses of azinphos-methyl are to be phased out in 
light of the identified risks to workers and to the environment. It is proposed that most uses of 
azinphos-methyl, for which alternatives exist, will be phased out by the end of 2003. The 
remaining uses, considered key in Canada, will be phased out by the end of 2005 to allow for a 
transition to alternatives. This PACR document provides a summary of the data reviewed and the 
rationale for the proposed regulatory decision for azinphos-methyl. 
 
Re-evaluation of Bensulide (PACR2003-06) Mar 31, 2003  
The purpose of this document is to inform the registrant, pesticide regulatory officials and the 
Canadian public that the PMRA has completed a reevaluation of bensulide pursuant to Section 19 
of the PCP Regulations. This PACR document provides a summary of the data and information 
reviewed, and the rationale for the proposed regulatory decision. By way of this document, the 
PMRA is soliciting comments from interested parties on the proposed regulatory decision for 
bensulide. 
 
Re-evaluation of Fenthion (PACR2003-05) Mar 31, 2003 
The purpose of this document is to inform the registrant, pesticide regulatory officials, and the 
Canadian public that the PMRA has completed a re-evaluation of fenthion pursuant to Section 19 
of the PCP Regulations. This PACR document provides a summary of the data and information 
reviewed, and the rationale for the proposed regulatory decision. By way of this document, the 
PMRA is soliciting comments from interested parties on the proposed regulatory decision for 
fenthion. 
 
Re-evaluation of Coumaphos (PACR2003-04) Mar 31, 2003 
The purpose of this document is to inform the registrant, pesticide regulatory officials, and the 
Canadian public that the PMRA has completed a reevaluation of coumaphos pursuant to Section 
19 of the PCP Regulations. This PACR document provides a summary of the data and 
information reviewed, and the rationale for the proposed regulatory decision. By way of this 
document, the PMRA is soliciting comments from interested parties on the proposed 
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regulatory decision for coumaphos. 
 
Phase 2 of the Re-evaluation of Chlorpyrifos (PACR2003-03) Mar 18, 2003 
The organophosphate active ingredient chlorpyrifos and associated end-use products were 
proposed for re-evaluation under Section 19 of the PCP Regulations in June 1999. Chlorpyrifos 
has been re-evaluated in two phases based on use patterns. The first phase mainly covered the 
nonagricultural uses (e.g., indoor and outdoor residential uses). Phase 1 regulatory actions were 
announced on September 28, 2000. This document describes the outcome of the second phase 
(agricultural and forestry uses) of the PMRA’s re-evaluation of the insecticide chlorpyrifos and its 
end-use products. It includes a human health risk assessment, an environmental risk assessment 
and information on the value of chlorpyrifos to pest management in Canada. As a result of the re-
evaluation, the PMRA is proposing that certain measures be implemented to reduce 
environmental and occupational risks. These measures include discontinuation of chlorpyrifos use 
on certain crops (corn, filberts, lentils, oats, peppers, sugar beet, and tobacco). It is proposed that 
use on peaches and nectarines be allowed to continue until 2006. For the uses proposed for 
continued registration (canola, barley, carrot, flax, potato, wheat, strawberry, radish, Asian radish, 
celery, cucumber, cole crops, garlic, sunflower seeds, and rutabaga, and peaches and nectarines 
until 2006), it is proposed that environmental and occupational risks be mitigated by a reduction 
of the number of applications per season, restriction in aerial applications, buffer zones to protect 
aquatic ecosystems, implementation of engineering controls and personal protective equipment 
for workers, and establishment of re-entry intervals for postapplication workers. 
By way of this Proposed Acceptability for Continuing Registration document, the Agency is 
soliciting written comments from all interested parties on the decisions and mitigation measures 
proposed in Phase 2, and is requesting that registrants or other stakeholders identify crops that 
they intend to support. The PMRA is also interested in receiving comments on the accuracy and 
utility of use pattern information, particularly with respect to the grouping into key uses, 
important uses and crops with little or no uses. 
 
Re-evaluation of Terbufos (PACR2003-02) Jan 24, 2003 
The organophosphate active ingredient terbufos and associated end-use products were proposed 
for re-evaluation under Section 19 of the PCP Regulations in June 1999. As a result of the re-
evaluation, it is proposed that uses of terbufos on canola and mustard, for which alternatives exist, 
will be phased out by the end of June 2004, while uses on corn and rutabagas, for which 
alternatives exist, will be phased out by the end of 2004. For sugar beets, there are no registered 
alternatives to terbufos for control of wireworm. Given the limited area for use of terbufos on this 
crop (500 ha), the PMRA is proposing to accept continued registration for sugar beets until 
December 31, 2006. This PACR document provides a summary of the data reviewed and the 
rationale for the proposed regulatory decision for terbufos. 
 
Re-evaluation of Phorate (PACR2003-01) Jan 24, 2003 
The organophosphate active ingredient phorate and associated end-use products were proposed 
for re-evaluation under Section 19 of the Pest Control Products Regulations in June 1999. As a 
result of the re-evaluation, it is proposed that uses of phorate on corn, lettuce, beans and rutabaga 
for which alternatives exist, would be phased out by the end of 2003. For potatoes, where 



 
 
  

 88

available pest management alternatives are limited (especially for wireworms), the PMRA is 
proposing that use be phased out by the end of 2004. This PACR document provides a summary 
of the data reviewed and the rationale for the proposed regulatory decision for phorate. 

 
Regulatory Proposals (PRO series) 

 
Data Requirements and Labelling for Oilseed Oriental Mustard [Brassica juncea (L.)] 
(PRO2003-02) July 3, 2003 
This regulatory proposal is to inform registrants that the data requirements for a label claim for 
use of a pesticide on oilseed oriental mustard varieties are the same as those for a claim for any 
other oilseed, e.g., canola, and are different from the data required to support the registration of a 
pesticide for use on condiment mustard. For this reason, labels for both currently registered 
products and new products must clearly identify whether they are registered for condiment 
oriental mustard or oilseed oriental mustard, or both. 
 
Estimating the Water Component of a Dietary Exposure Assessment (PRO2003-01) March 13, 
2003 
This document provides an overview of the PMRA’s policy in estimating the concentration of 
pesticides in water sources. These estimates are then incorporated into aggregate exposure 
assessments as part of the process of assessing the potential impact of pesticide use on the health 
of Canadians. The types of models being used by the Agency and the scenario-based inputs for 
these models are described. In addition, the importance of monitoring data and water treatment is 
discussed. 

 
Science Policy Notices (SPN series) 

  
• General Principles for Performing Aggregate Exposure and Risk Assessments (SPN2003-

04) July 28, 2003 
• Assessing Exposure from Pesticides in Food: A User’s Guide (SPN2003-03) July 28, 2003 
• Assigning Values to Nondetected/ Nonquantified Pesticide Residues in Food (SPN2003-

02) July 28, 2003 
• Choosing a Percentile of Acute Dietary Exposure as a Threshold of Concern (SPN2003-

01) July 28, 2003  
 

Sustainable Pest Management (SPM series) 
 

• Integrated Pest Management of Sea Lice in Salmon Aquaculture - Overview - May 2003 
• Integrated Pest Management of Sea Lice in Salmon Aquaculture - Fact sheet -March 2003 
 

Fact Sheets 
 

• Fact Sheet on Chromated Copper Arsenate (CCA) Treated Wood - June 2003 
• Fact Sheet on the use of Malathion in Mosquito Control Programs - April 2003 
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• Fact Sheet on the Integrated Pest Management of Sea Lice in Salmon Aquaculture - 
March 2003 

 
Effective Control of... 

 
• Ants - March 2003 
• Carpenter Ants - March 2003 
• Cluster Flies - March 2003 
• Fleas - March 2003 
• Mosquitoes - May 2003 
• Silverfish - March 2003 
• Sowbugs, Pillbugs, Centipedes & Millipedes - March 2003 
• Spiders (Household) - March 2003 
• Tent Caterpillars - March 2003 
 

Other publications 
 

NAFTA Guidance Document on Data Requirements for Tolerances on Imported Commodities - 
Febr 2003 
 
Guidance on Selecting the Correct Category for Pest Control Product Submissions (REG2003-
01) Febr 14, 2003 
 
Globally Harmonized System of Classification and Labelling of Chemicals (GHS) Sept 22, 2003  
 
Malathion Mosquito Adulticide Questions and Answers - Sept 2003 

 
NEW PEST CONTROL PRODUCTS ACT 

 
The new Pest Control Products Act received Royal Assent on Dec 12, 2002, and will come into 
force on a date yet to be determined. In the meantime, the PMRA is administering under the 
current act.  
 
The new PCP Act will: 
 
Strengthen health and environmental protection by:  
• requiring special protection for infants and children;  
• taking into account pesticide exposure from all sources, including food and water, and 

considering cumulative effects of pesticides that act in the same way; and,  
• supporting pesticide risk reduction, for example, by ensuring that only pesticides that 

make a useful contribution to pest management are registered and expediting the 
registration of lower-risk products.  

 
Make the registration system more transparent by:  
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• establishing a public registry to allow access to detailed evaluation reports on registered 
pesticides;  

• allowing the public to view the test data on which these pesticide evaluations are based; 
and,  

• allowing the PMRA to share scientific studies with provincial/territorial and international 
regulators, which will enhance the process for international joint reviews of pesticides, 
giving Canadian growers equal access to newer, safer pesticides so they can be 
competitive in the marketplace.  

 
Strengthen post-registration control of pesticides by:  
• requiring pesticide companies to report adverse effects;  
• requiring re-evaluations of older pesticides 15 years after they are registered and  
• providing the Minister with the authority to remove pesticides from the market if required 

data are not supplied; and,  
• providing increased powers of inspection and higher maximum penalties, up to $1 million 

for the most serious offences. 
 

Details available on http://www.hc-sc.gc.ca/pmra-arla/english/legis/pcpa-e.html 
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Appendix V - Agriculture and Agri-Food Canada, Research Centre, Ottawa:  
    2003 Insect Pest Research Report 

______________________________________________________ 
 

Title: Assessing Genetic Diversity of Lygus Pest Species in Crop and Non-Crop Habitats 
 
Author and Associates: R.  Foottit & P. Mason  AAFC, Ottawa, ON; L. Braun, AAFC, 
Saskatoon, SK; H. Carcamo Agriculture and Agri-Food Canada, Lethbridge 
 
Problem: Development of crop varieties tolerant to attack by insect pests is an important 
alternative strategy to use of insecticides. Studies by Gerber (1997) indicate that Lygus lineolaris 
has different oviposition preferences on various lines of B. napus and that B. juncea is not a 
preferred host plant.  Identification of Lygus populations more prone to feed on canola than other 
populations will provide the technology to facilitate more precise targeting of tolerant crop variety 
development. 
 
Objective of Research: The overall project objective is to determine the genetic structure of 
Lygus spp. (L. elisus, L. keltoni, and L. lineolaris) populations in western Canada using an array 
of molecular markers (microsatellite flanking regions). 
 
Summary of Results:   
In Ontario, all three loci indicate that there is a genetically distinct population of Lygus lineolaris 
occupying an area approximating the Carolinian zone of the southwestern part of the province. 
However, the classes defined by the three loci are not strictly coincident, indicating that there are 
likely no strong reproductive barriers between the populations, although the lack of 
heterozygosity involving the principle forms of locus LL13F suggests that this is not frequent. 

 
Limited sampling in areas more remote from intensive agriculture, namely those from the Pontiac 
region of Quebec and from northern Ontario, seem to show more within- and between-site 
variation than is typical for this species. Populations in agriculture areas may thus represent a 
subset of the total genetic diversity found in this species.  
 
Preliminary analysis of western provincial samples generally shows a mix of the forms found in 
Ontario, suggesting multiple introductions from the east. 
 
Contact: 
Dr. Robert Foottit     

  Research Centre   Tel: (613) 759-1774 
  960 Carling Avenue   Fax: (613) 759-1926 

Ottawa, ON K1A 0C6   e-mail: foottitrg@gov.gc.ca 
_____________________________________________________________________________________________ 
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Title: Parasitoids of Lygus in North America and Europe 
 
Author and Associates: H. Goulet, C. Boudreault & P. Mason, AAFC, Ottawa, ON; B. 
Broadbent, J. Whistlecraft, AAFC, London, ON; D. Gillespie, AAFC, Agassiz, BC;  H. Carcamo, 
AAFC, Lethbridge, AB;  J. Otani, AAFC, Beaverlodge, AB; L. Braun, AAFC, Saskatoon, SK; U. 
Kuhlmann, CABI Bioscience, Delemont, Switzerland;  T. Haye, Christiane Albrechts University, 
Kiel, Germany. 
 
Problem: Host-specificity testing of biological control agents of Lygus spp. requires that the 
taxonomy of Euphorine parasitoids be up to date. Further, useable taxonomic keys need to be 
available for researchers studying the ecology of these parasitoids. 
 
Objective of Research: To: a) recognize and characterize parasitoids of Lygus from North 
America and Europe; b) define the phenology of adults of most North American species 
associated with Lygus; c) prepare keys to parasitoids of Lygus in Canada and the northern United 
States; d) develop a collection of mirid parasitoids significant enough to allow for systematic 
study; and e) identify parasitoids reared from Lygus and other mirid genera.  
 
Summary of Results: A very large and diverse collection of Peristenus and Leiophron has been 
developed and taxonomic work has begun. Knowledge of the distribution and adult phenology of 
many species has been improved, particularly in western Canada, due to field collections and 
rearing  by collaborators. More than 8,500 specimens have been identified and a number of new 
species have been discovered. 
 
Continuing Research: Additional field trips to Nova Scotia, southwestern Newfoundland and 
southern Alberta to . Completion of systematic study and publications on Peristenus and 
Leiophron associated with Lygus in North America and species of the P. pallipes complex in 
Europe. 
 
Contact: 
Dr. H. Goulet     
Research Centre    Tel: (613) 759-1823 
960 Carling Avenue    Fax: (613) 759-1924 
Ottawa, ON K1A 0C6    e-mail: gouleth@gov.gc.ca 
_____________________________________________________________________________________________ 
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Title: Lygus Parasitoid Non-Target Host-Range Testing in Canada 
 
Author and Associates: P.G. Mason, AAFC, Ottawa, ON; A.B. Broadbent & J. Whistlecraft, 
AAFC, London, ON; D.R. Gillespie, AAFC, Agassiz, BC 
 
Problem: The introduction of classical biological control agents has come under increased 
scrutiny because a lack of careful screening has resulted in the release of exotic generalist 
predators and parasitoids that have had detrimental environmental impacts (e.g. Harmonia 
axyridis).  Thus careful study of host range is warranted to ensure that generalist species are not 
introduced.  In the case of Lygus spp. two parasitoids, Peristenus digoneutis and P. stygicus have 
been established during the 1990's in the eastern US (P. digoneutis) and more recently California 
(P. digoneutis and P. stygicus). One of these, P. digoneutis, has dispersed  into eastern Canada 
and it is being considered for redistribution to western Canada as a classical biological control of 
Lygus spp. in non-crop habitats. To assess if this is justified host-range studies must be conducted 
to determine potential impacts, if any. 
 
Objective of Research: To determine if species of Miridae in Canada are likely to serve as non-
target hosts for Peristenus stygicus and P. digoneutis. 
 
Summary of Results:  In 2001-2003 eleven mirid species plus the target species Lygus lineolaris 
[Standard] have been tested in no-choice experiments at London and Ottawa. Results suggest that: 
for Peristenus stygicus, Adelphocoris lineolatus is a suitable host; Leptopterna dolobrata; 
Melanotrichus coagulatus, and Amblytylus nasutus may be suitable hosts; Dicyphus hesperus and 
Prepops rubellicollis are not suitable hosts; Lygus rugulipennis, L. shulli and L. elisus are suitable 
hosts. For Peristenus digoneutis, Amblytylus nasutus, Dicyphus hesperus, Leptopterna dolobrata; 
Melanotrichus coagulatus, Plagiognathus arbustorum and Slaterocoris breviatus are not suitable 
hosts; Taedia scrupea may be a suitable host; Lygus rugulipennis, L. shulli and L. elisus are 
suitable hosts. 
 
Continuing Research: In 2004, the host-range testing will be completed and the suitability of P. 
digoneutis and P. stygicus as biological control agents for Lygus spp. will be assessed. If 
appropriate, intentional redistribution in eastern and western Canada will be initiated. 
 
Contact: 
Dr. P.G. Mason     
Research Centre   Tel: (613) 759-1908 
960 Carling Avenue   Fax: (613) 759-1701 
Ottawa, ON K1A 0C6   e-mail: masonp@gov.gc.ca 
______________________________________________________________________________ 
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Title: Cabbage seedpod weevil in eastern Canada 
 
Author and Associates: P. Mason, G. Gibson, P. Bouchard,  AAFC, Ottawa, ON; T. Baute, 
OMAF, Ridgetown, ON; M. Roy, MAPAQ, St. Foy, Québec; J. Brodeur, Université Laval; G. 
Otis, University of Guelph; O. Olfert, AAFC, Saskatoon 
 
Problem: The cabbage seedpod weevil, Ceutorhynchus obstrictus (Marsham), is the most 
significant insect pest of canola in Europe and the USA.  Since its accidental introduction into 
Vancouver, Canada in 1932, C. obstrictus has invaded Alberta, Saskatchewan and Québec as well 
as the western and southeastern US.  In 2001, C. obstrictus was found in Ontario on canola, 
Brassica napus L., and wild mustard,  Sinapis arvensis L. There is potential for damage to eastern 
Canada’s canola industry, which is important for new variety testing as well as oil production.  
 
Objective of Research: To document the status of C. obstrictus in Ontario and Québec and 
develop biologically-based integrated management strategies. 
 
Summary of Results: In eastern Canada, C. obstrictus has become established, although perhaps 
more recently in Ontario than in southern Québec, and economic losses likely occurred in 2002 
and 2003. In Ontario, populations were most abundant in the canola growing areas north of 
Guelph.  Although present at some locations, C. obstrictus was uncommon at sites from Pickering 
east to the Ontario/Québec border.   In Québec, C. obstrictus populations were present and very 
abundant at all locations sampled in the canola growing areas south of Québec city, but scattered 
and less numerous to the west. In 2002, fewer canola fields were infested in Ontario (43.8% 
[n=32]) than in southern Québec (72.2% [n=18]). Percent of pods infested by C. obstrictus varied 
considerably between fields in both regions. In Ontario, up to 28% of pods were infested whereas 
in southern Québec up to 58% of pods were infested. The wide variation in percent pods infested 
suggests that C. obstrictus infestations are not uniformly distributed. Mean numbers of damaged 
seeds per infested pod was similar in both regions, ranging from 4.0 to 6.9 in Ontario and from 
1.2 to 7.0 in southern Québec. The number of damaged seeds ranged from about 6% to 41% and 
15% to 34% of the total seeds per pod in Ontario and Québec, respectively.  
  
Continuing Research: In 2004, planned research will focus on determining economic damage 
levels, composition of parasitoids, levels of parasitism, and biology of C. obstrictus in Ontario 
and Québec. 
 
Contact: 
Dr. P.G. Mason     
Research Centre    Tel: (613) 759-1908 
960 Carling Avenue   Fax: (613) 759-1701 
Ottawa, ON K1A 0C6   e-mail: masonp@gov.gc.ca 
______________________________________________________________________________ 
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Title: Catalogue of the Tachinidae (Diptera) of America North of Mexico 

 
Authors: Jim O'Hara and D. Monty Wood, AAFC, Ottawa 
 
Problem: Names and distributions of tachinid parasitoids in North America outdated (last 

catalogue published in 1965). 
 
Objective of Research: To prepare a new catalogue to the Tachinidae of America north of 

Mexico. 
 
Summary of Results: The recently completed catalogue records 307 genera and 1364 species of 

Tachinidae in America north of Mexico.  It includes updated distributions, a revised 
classification, and complete type and nomenclatural information.  It will be the primary 
resource on the taxonomy of tachinids of the region and will be of benefit to ecologists, 
systematists, agricultural and forestry entomologists, provincial entomologists, 
biodiversity researchers, conservation officers, and all others who use taxonomic 
catalogues during the course of their work.  The catalogue includes annotated lists of 
relevant taxonomic and nomenclatural literature for each valid tribal, generic and specific 
name. 

 
Continuing Research: The Catalogue is in press and will be published early in 2004 in Memoirs 

on Entomology International (Memoir 18, approx. 410 pp.). 
 
Contact: 
Dr. James E. O'Hara 
Invertebrate Biodiversity 
Agriculture and Agri-Food Canada 
960 Carling Avenue 
Ottawa, Ontario, Canada K1A 0C6 
E-mail: oharaj@agr.gc.ca Phone: 613-759-1795  Fax: 613-759-1927 
Tachinidae website: http://www.nadsdiptera.org/Tach/home.htm 
_______________________________________________________________________________ 

Title: Tachinid parasitoids of Choristoneura species 
 

Author: Jim O'Hara, AAFC, Ottawa 
 
Problem: Leafrollers of the genus Choristoneura (Lepidoptera: Tortricidae) comprise 16 species 

in the Nearctic region and include such serious agricultural and forestry pests as the spruce 
budworm, western spruce budworm, large aspen tortrix, jack pine budworm and 
obliquebanded leafroller.  Ecologists in agriculture and forestry working with the 
parasitoids and predators of these pests have requested keys to, and biological information 
on, the tachinid parasitoids of Nearctic Choristoneura species. 
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Objective of Research: To prepare a hardcopy publication and web pages on the tachinid 
parasitoids of Nearctic Choristoneura species. 

 
Summary of Results: The hardcopy and online products will permit the separation of adults and 

puparia of the 16 tachinid species recorded from Nearctic Choristoneura species and will 
include illustrated keys, digitally enhanced images of the adult and puparium of each 
species, and information on the life history of each species.  The key to the adults has been 
prepared and the key to the puparia is in preparation. 

 
Continuing Research: Completion of the project is expected in spring 2004.  Research was 

partially funded by Forestry Canada for three years through Drs. Imre Otvos and John 
Huber. 

 
Contact: 
Dr. James E. O'Hara 
Invertebrate Biodiversity 
Agriculture and Agri-Food Canada 
960 Carling Avenue 
Ottawa, Ontario, Canada K1A 0C6 
E-mail: oharaj@agr.gc.ca Phone: 613-759-1795  Fax: 613-759-1927 
Tachinidae website: http://www.nadsdiptera.org/Tach/home.htm 
_______________________________________________________________________________ 
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Appendix VI - 2003 Resolutions 
 

Dr. B. A. Archibald 
Assistant Deputy Minister 
AAFC - Research Branch 
Sir John Carling Building 
Floor 7, Room 785 
930 Carling Avenue 
Ottawa, ON 
K1A 0C5 
 
November____, 2003 
 
Dear Dr. Archibald, 
   Re: Retaining Grasshopper Research Expertise 
 
On behalf of the Western Committee on Crop Pests (WCCP), I am forwarding the attached 
resolution for your consideration and hopefully positive response. With the recent appointment of 
Dr. Dan Johnson to the University of Lethbridge, members of the WCCP are concerned about the 
future of grasshopper pest management research in Western Canada.. 
 
The research efforts of Dr. Johnson have contributed significantly to the understanding and 
management of grasshoppers in Western Canada, however this group of crop pests continues to 
challenge our attempts to minimize its adverse impacts on crop and range productivity.  
 
I look forward to hearing from you at your earliest convenience. 
 
Sincerely, 
 
 
 
Hugh Philip, PAg 
Chair WCCP 
 
cc. Dr. Gary Whitfield 

 
 

Resolution from the Western Committee on Crop Pests 
  

Grasshopper IPM Expertise 
 
Background 
Whereas grasshopper infestations have been at prolonged economic levels on the Prairies; and 
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Whereas crop losses and costs of control continue to cause a major financial burden on farmers 
and ranchers; and 
 
Whereas grasshoppers are generally associated with dry warm conditions which climate 
modellers predict will escalate; and 
 
Whereas the only dedicated grasshopper research scientist in Agriculture and Agri-Food Canada 
is leaving the Lethbridge Research Centre. 
 
Recommendation 
 
Therefore be it resolved the Western Committee on Crop Pests (WCCP) recommends, as part of 
the succession planning for the Integrated Pest Management (IPM) theme, that Agriculture and 
Agri-Food Canada retain a dedicated grasshopper scientist to develop improved monitoring and 
control strategies to support provincial programs aimed at reducing the impact of this ongoing 
major pest. 
 

 
 


