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Demonstrating The Efficacy of Control 

Products for Lygus Species in Flax 
 

Funding 

Funding for this project provided by the Strategic Field Program (SFP).  

Organizations 

• South-East Research Farm (SERF) 

• Irrigation Crop Diversification Center, (ICDC)  

• Wheatland Conservation Area (WCA) 

• Ministry of Agriculture (MoA) 

Principle Investigators 

• Lana Shaw, SERF 

Objectives 

• Demonstrate the efficacies of products that are currently registered for Lygus spp. control in flax 
(Decis, Voliam Xpress), and products registered for other pests in flax, and proposed for label 
expansion by members of the Minor Use Committee: one of the dimethoate products Cygon or 
Lagon, and the group 4C, sulfoxaflor.  

• Demonstrate the importance of insecticide timing (flowering and post-flower). 

• Control plots (no insecticide) will allow us to better demonstrate economic thresholds. 

• Examine the proximity of demonstration plots to these crops to assess its effects. 

• Demonstrate the effect of weather on Lygus in flax  

 

Research Plan 

The experiment was set up as randomized control block design at each of the 3 sites of SERF (Redvers), 
ICDC (Outlook), and WCA (Swift Current). Flax variety CDC Rowland was used for this trial at all sites. Flax 
seeding rate was 50 lb/ac, 45 lb/ac, and 45 lb/ac for SERF, ICDC, and WCA respectively for both the years. 
Three different insecticide products were applied at two times – At flowering and post flowering. Table 1 
shows the treatment list. Sweep net sampling was done before both insecticide applications and at the 
boll stage to determine Lygus spp. density. Collected bug samples were sent to Dr. James Tansey in Regina 
to be processed. Along with Lygus spp. density, data were collected on yield at all sites. Data on plant 
stand establishment and days to maturity was only collected at ICDC during 2023 but was collected at 
WCA for both 2022 and 2023. Data were analyzed using Statistix 10.0 statistical software. Data for yield, 
plant establishment, and days to maturity were analyzed after fitting a data in RCBD Anova with (alpha = 
0.05) treatment as treatment variable and replication as block variable. The data was analyzed after Anova 
table using Bonferroni all-pairwise comparison for Lygus count at boll stage. Plant counts were not 
collected at SERF in either year or at ICDC in 2022 due to the fact that the treatments were applied after 
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the stage for plant density determination and there was even emergence of the trial site. Maturity was 
not rated at SERF in either year but a lack of difference in maturity was noted.   

  
Table 1: Treatment list for the project.  
  

Insecticide treatment    Rate  Timing    

1  Untreated Control  none  none  
  

2  Closer   300 mL/ha  Flowering  
  

3  Cygon   1000 mL/ha  Flowering  
  

4  Decis 100  150 mL/ha  Flowering  
  

5  Voliam Xpress  225 mL/ha  Flowering  
  

6  Closer   300 mL/ha  After flowering  
  

7  Cygon   1000 mL/ha  After flowering  
  

8  Decis 100  150 mL/ha  After flowering  
  

9  Voliam Xpress  225 mL/ha  After flowering  
  

  
Insecticides were applied at proper plant stages at all sites. Sweep net sampling at flowering and post-
flowering were done at all the sites during 2023. During 2022, Sweeps at boll stage were not done at SERF 
due to very low Lygus pressure and after consultation with Dr. James Tansey. 
 

Results 

Table 2. Means of parameters and results after ANOVA analysis for each site for year 2022.  
  

Site  
Treatment  

Yield 
(kg/ha)  

Plant 
density 
(plants/m2)  

Days to 
maturity  

Lygus spp. count*  

No.  Product  Timing  
At 
flowering  

Post 
flowering  

Boll 
stage  

WCA  

1  control  n/a  1522  390  92  2.5  4.3  0B  

2  Closer  flowering  1530  395  93  2.25  3  1.8A  

3  Cygon  flowering  1528  407  94  1  0.8  0B  

4  
Decis 
100  

flowering  1670  372  92  
1.25  2.8  0.8AB  

5  
Voliam 
Xpress  

flowering  1609  403  93  
2  2  0 B  

6  Closer  
post 
flowering  

1606  405  90  
2.5  8.5  0.8AB  
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7  Cygon  
post 
flowering  

1549  395  91  
0.75  2.3  0 B  

8  
Decis 
100  

post 
flowering  

1511  410  92  
1.5  5  0 B  

9  
Voliam 
Xpress  

post 
flowering  

1605  429  93  
1  2.75  0.5 AB  

Average  
  

1570  401  92  1.6389  3.47  0.42  

p-value  
  

0.333  
0.9541  
  

0.069  
0.621  
  

0.303  0.002  

ICDC  

1  control  n/a  2432  

Missed in 
2022  

96.0  Missing  20.3  2.5  

2  Closer  flowering  2262  96.0  7.8  5.3  

3  Cygon  flowering  2255  96.0  4.5  2.3  

4  
Decis 
100  

flowering  2472  96.0  
4.3  2.5  

5  
Voliam 
Xpress  

flowering  2511  96.0  
5.5  6.3  

6  Closer  
post 
flowering  

2562  96.0  
10.5  3.3  

7  Cygon  
post 
flowering  

2457  96.0  
20.8  4.5  

8  
Decis 
100  

post 
flowering  

2354  96.0  
13  1.8  

9  
Voliam 
Xpress  

post 
flowering  

2356  96.0  
4.5  0.8  

Average  
  

2407    96.0  10.11  3.22  

p-value  
  

0.935    -    
0.0654  
  

0.795  
  

SERF  

1  control  n/a  3027  

Not Rated  

2  0.5  

  
Not 
Collected  

2  Closer  flowering  2982  1.3  0.8  

3  Cygon  flowering  2974  2.3  0.5  

4  
Decis 
100  

flowering  2692  
1.3  1.3  

5  
Voliam 
Xpress  

flowering  2800  
0.3  0.3  

6  Closer  
post 
flowering  

2857  
1  1.5  

7  Cygon  
post 
flowering  

2804  
0.8  1.8  

8  
Decis 
100  

post 
flowering  

2925  
1.3  1.25  

9  
Voliam 
Xpress  

post 
flowering  

2948  
0.3  0.8  

Average  
  

2890      1.19  0.94    
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p-value  
  

0.833      0.411  0.687    

  
   
Table 2. A Means of parameters and results after ANOVA analysis for each site for year 2023.   
  

Site  
Treatment  

Yield 
(kg/ha)  

Plant 
Density 
(plants/m2)  

Days to 
maturity  

Lygus spp. Count  

No.  Product  Timing  
At 
flowering  

Post 
flowering  

Boll 
stage  

WCA  

1  control  n/a  815  455  87  1.5  0.8  5.8A  

2  Closer  Flowering  983  468  88  0.3  1  2.3AB  

3  Cygon  Flowering  764  476  88  0  0  0.5B  

4  Decis 100  Flowering  944  462  88  0.3  0  0 B  

5  
Voliam 
Xpress  

Flowering  972  468  88  0.8  0  0.5 B  

6  Closer  
post 
flowering  

965  460  87  2.3  2.3  0.8 B  

7  Cygon  
post 
flowering  

836  470  88  0.8  0.3  2 AB  

8  Decis 100  
post 
flowering  

854  464  88  0.5  0.5  0 B  

9  
Voliam 
Xpress  

post 
flowering  

975  439  88  0.25  0.3  0 B  

Average  
  

901  462  88  0.722  0.6  1.3  

p-value  
  

0.570  0.56  0.81  0.166  0.199  0.004  

ICDC  

1  control  n/a  5249  346  105  2.25  3.3  1.8  

2  Closer  Flowering  4712  325  105  1.25  4.3  5.8  

3  Cygon  Flowering  4619  372  105  0.75  3  1.5  

4  Decis 100  Flowering  4617  357  105  0.5  0.8  2  

5  
Voliam 
Xpress  

Flowering  4475  377  105  3.75  2.5  3  

6  Closer  
post 
flowering  

5264  335  105  1  1.3  4.5  

7  Cygon  
post 
flowering  

4589  364  105  3.5  3.8  4.3  

8  Decis 100  
post 
flowering  

4610  409  105  1.75  1.8  5.5  

9  
Voliam 
Xpress  

post 
flowering  

4451  354  105  4.25  5.5  3.5  

Average  
  

4732  360  105  2.11  2.9  3.5  

p-value  
  

0.922  
  

0.547  -  0.118  0.157  0.642  
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SERF  

1  control  n/a  2044  

Not rated  

1.8  1  8.8 A  

2  Closer  flowering  2110  1  0.75  4.5 ABC  

3  Cygon  flowering  2030  2.5  1.5  3.3 BC  

4  Decis 100  flowering  1917  2.3  0.75  3.8 BC  

5  
Voliam 
Xpress  

flowering  2159  1.5  1.25  1.3 BC  

6  Closer  
post 
flowering  

2285  1  1  5.3 AB  

7  Cygon  
post 
flowering  

1793  2.5  2  0.5 C  

8  Decis 100  
post 
flowering  

2420  2  0.25  1.75 BC  

9  
Voliam 
Xpress  

post 
flowering  

2172  0.5  0.5  1 BC  

Average  
  

2103      1.7  1  3.3  

p-value  
  

0.534      0.691  0.367  <0.001  

   
Yield varied significantly between sites, with ICDC yielding the highest, followed by SERF, and then WCA 
during 2023 but in 2022, SERF yielded the highest followed by ICDC and WCA. The effect of treatment 
within the sites on yield was not significant at any of the sites. At ICDC, all plots were rated mature on the 
same day and hence maturity was not affected by treatment and plant density data was not significant 
among treatments. At WCA, plant emergence, days to maturity, and Lygus numbers at flowering and post 
flowering were unaffected by treatments. Lygus numbers were significantly reduced at boll stage 
following insecticide treatment at SERF (2023) and WCA (2023). Conversely, in 2022 at WCA, Closer 
treatment had more Lygus than other treatments. Overall average numbers of Lygus at ICDC and WCA 
were lower at the boll stage compared with previous sweep timings. Plant density was not collected at 
SERF in 2022 or 2023 since there was even emergence noted. While maturity was not rated at Redvers, it 
was noted at Redvers in 2022 and 2023 that there were no visual differences between treatments in 
maturity. Similar effect was seen at SERF during 2023 at boll stage where significantly higher number of 
lygus count recorded in treatment 1 (control, no insecticide applied). The Lygus count at pre-flowering 
and post-flowering was unaffected by the treatments.  
  
Weather data  
Primary species documented in samples in 2022 and 2023 from all sites were Lygus lineolaris, L. keltoni 
and L. hesperus. Lygus elisus were documented only as major constituents of the population near 
Outlook.  The numbers of all species were low in these plots at all sites. Except for the Rosetown area, no 
significant populations of Lygus were reported in any field crops in 2022 (Tansey 2022). Reports of 
economic concerns with Lugus spp. were again infrequent in 2023 (Tansey 2023). These reports a very 
different from those of 2021 when significant populations were reported in several crops, including flax 
(Tansey 2021).   
Lugus spp. are exothermic and require the accumulation of heat to complete development: the lower 
development threshold for L. lineolaris was determined to be 12.4⁰C (Bostanian et al. 1990). Overwintered 
adults migrate to early flowering crop plants in early May; gravid females are found mid- to late-June in 
these plants (Berber and Wise 2012). Mass migration from these early season hosts to new flowering 
plants occurs late June. Lygus spp. move from other flowering plants into flax in July when flowering peaks. 
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However, great differences in Lygus spp. captures were not detected between June and July sampling 
dates, likely due to low overall capture numbers.   
Lygus spp. like it very warm. Constant exposure of females to 32°C or alternating temperatures of 27°C –
32°C results in maximum population increase for L. hesperus. Flight activity and the likelihood of 
movement between hosts is also influenced by temperature. Lygus are crepuscular flyers and, although 
some will fly at night, the vast majority fly one hour after sunset and one hour before sunrise 
(Butler1972).  This can vary by species. Lygus hesperus females tend to be crepuscular fliers, L. lineolaris 
is more nocturnal (Blackmer et al. 2004). These species are strong flyers and capable of sustained flights 
of about 6 hours at 5 km/hr (interpreted from combined results of Blackmer et al. 2004 and Lu et al 2007). 
This means that these insects can travel 30 km/day. Optimal temperature for L. locorum flight was 
reported as 20⁰C (Lu et al 2007). Growing degree days Base 15 were used as a measure of development 
and initiation of flight activity of local Lygus spp. populations. Temperatures in May and June 2022 and 
2023 were good for Lygus spp. development and flight at all sites (Figures A1-A4) but low numbers were 
still detected.  
 It is possible that early summer rains in 2022 and 2023 in many parts of the province resulted in direct 
mortality of nymphs (see Figures A5-A10 for monthly precipitation for May-July in 2022 and 2023). It is 
more likely that these rains and the associated increases in local relative humidity resulted in increases in 
Beauveria bassiana and Metarhizium anisopliae infections. These fungi can have significant regulating 
effects on Lygus populations and rapid spore germination, and hyphal growth occur during periods of 
increased relative humidity (Liu 2003). This effect may be particularly important for early season Lygus as 
conditions dried considerably in June and July 2023 (Figures A5-A10).   
A good measure to address temperature and precipitation data and assess drought conditions is the 
Palmer Drought Severity Index (PDSI). This measure incorporates temperature data and a physical water 
balance model to assess dryness (NCAR 2024). PDSI value are presented for the months of May, June, and 
July 2021 (when Lygus populations were economically important), and 2022 and 2023. Figures A11-A18 
indicate a great reduction in drought conditions in May 2022 and 2023 compared to May 2021. Over, the 
bulk of the growing season in 2022 was much improved over the conditions seen in 2021; conditions were 
drying again in July 2023. These conditions are apparently important for increases in Lygus spp. 
populations and may serve as predictors of seasonal pressures.     
  
Proximity to other crops    
Despite close proximity of all test sites to likely sources of migrating Lygus spp., such as canola, alfalfa, 
and mixed hay stands (for example, Figure A19), numbers were too low in 2022 and 2023 to allow 
meaningful analysis and detection of effects.  
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Conclusion 

Lygus spp. densities were relatively low at all sites in both years. A previous study found that densities of 
10 Lygus per sweep did not result in yield loss in MacGregor flax (Wise, I. L., & Lamb, R. J. (2000). 
Seasonal occurrence of plant bugs (Hemiptera: Miridae) on oilseed flax (Linaceae) and their effect on 
yield. The Canadian Entomologist, 132(3), 369-371). Lygus populations in flax and other crops were very 
heavy in some regions of Saskatchewan in 2021 but did not approach these levels in 2022 or 2023. 
Neither the insecticide nor their application timing affected yield at either of the sites compared to 
unsprayed control. At WCA, days to maturity did not vary significantly between treatments, and neither 
did Lygus density at flowering and post flowering. Lygus numbers varied significantly at boll stage at 
WCA during 2022, data showed that treatment 2 (Closer) have significantly higher Lygus count than 
others and on the other hand during 2023, the treatment number 1 (control, no insecticide applied) 
have significant higher number of Lygus than all others. At ICDC, the Lygus numbers remains 
insignificant for both the years. Lygus numbers were limited and requires more data to draw a 
meaningful conclusion on this. At SERF, during 2022 there was not significant difference observed for 
Lygus count for pre-flowering and post-flowering Lygus count and data was not collected at boll stage as 
discussed with the Dr Tansey. Lygus numbers varied significantly at boll stage during 2023, as treatment 
1 (control, no insecticide applied)) observed significantly higher Lygus count than other treatments while 
pre-flowering and post-flowering Lygus count remains unsignificant. Lygus numbers overall were low in 
this experiment at all locations over two years, possibly due to the effect of temperature and moisture 

 

 

 

 

 


