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Introduction:


The sugarbeet root maggot (SBRM), Tetanops myopaeformis (Röder), has been a major pest of sugarbeet in the Red River Valley since the late 1940s.  Root maggot populations in the production area have been subjected to a high level of selection pressure for the development of insecticide resistance because insecticides belonging to the same mode of action (acetylcholinesterase inhibition) have been used to control them for over 30 years.  In many cases, growers in extreme northeastern North Dakota need to resort to 2 or even 3 applications of these materials in a given year to avoid major economic loss.  Although much research during the past decade has focused on screening new insecticide chemistries for root maggot control, most materials have provided disappointing levels of efficacy.  

This experiment was designed to accomplish the following objectives: 1) evaluate the efficacy of experimental seed treatments for root maggot control; 2) test control programs consisting of seed treatments combined with conventional postemergence liquid insecticides; 3) determine if pre-treatment of sugarbeet seed with Tachigaren fungicidal seed treatment will impact performance of experimental seed treatment insecticides; and 4) assess the effects of Tachigaren rates combined with insecticide seed treatments on sugarbeet seedling emergence.

Materials and Methods:


These experiments were conducted on commercial field sites near St. Thomas and Minto, ND during the 2005 growing season.  Seed treatment insecticides for both studies were applied to seed by a custom seed-coating company (Germain’s Technology Group, Inc., Fargo, ND).  Plots were planted using a 6-row John Deere 71 Flex planter set to plant at a depth of 1¼ inch and a rate of one seed every 4 1/8 inches of row.  Plots were 6 rows (22-inch spacing) wide with the 4 centermost rows treated.  The outer row on each side served as an untreated buffer.  Each plot was 35 feet long, and 25-feet of tilled alley space was maintained between replicates.  The experiment was arranged in a randomized complete block design with four replications of the treatments.  

Damage ratings:  Root maggot feeding injury was assessed in all tests by randomly collecting ten beet roots per plot (five from each of the outer two treated rows), hand-washing them, and scoring them in accordance with the 0 to 9 damage rating scale (0 = no scarring, and 9 = over ¾ of the root surface blackened by scarring or dead beet) of Campbell et al. (2000).  Damage ratings for Study I were conducted on August 2 at St. Thomas, and on July 26-27 at Minto.  Study II plots at St. Thomas were assessed for root feeding injury on August 10.


Harvest:  Treatment performance was also compared on the basis of sugarbeet yield parameters in all studies.  Study I was harvested at St. Thomas on September 26 and Minto on September 27.  Study II was harvested September 26.  Foliage was removed from plots immediately before harvest by using a mechanical defoliator.  All beets from the center 2 rows of each plot were lifted using a mechanical harvester, and weighed in the field using a digital scale.  A representative subsample of 12-16 beets was collected from each plot and sent to the American Crystal Sugar Company Tare Laboratory (East Grand Forks, MN) for analysis of sugar content and quality.  


Plant stand counts: To determine impacts of the treatments on stand establishment and plant survival, plant stands were counted for each study at both sites on June 16 and 28, and immediately before harvest.  All living plants in the inner 2 rows that would be harvested were counted, and the totals were converted to numbers of plants per 100 feet.


Data analysis:  All data from damage rating and harvest samples were subjected to analysis of variance (ANOVA) using the general linear models (GLM) procedure (SAS Institute, 1999), and treatment means were separated using Fisher’s protected least significant difference (LSD) test at a 0.05 level of significance.  Specific materials and methods information pertaining to the individual seed treatment studies are respectively presented in the following two subsections of this report.  Refer to the “Entomology Appendix” in this report for further detail regarding treatment applications, agronomic information, and rainfall that occurred during this experiment.

Study I:  This experiment was designed to compare three seed treatment insecticides for efficacy against sugarbeet root maggot larvae.  It also was used to determine the feasibility of combining seed treatment insecticides with postemergence liquid insecticides for root maggot control.  A third goal of this experiment was to measure for any deleterious effects of the seed treatments on stand establishment compared to conventional soil insecticides that are currently used by growers.  Medium-sized Crystal 822 seed was used for all treatments in Study I.  Seed treatments evaluated in this study included Poncho+Cyfluthrin at rates of 30+8 and 60+16 g ai/unit (1 unit = 100,000 seeds), Regent 500 FS at 25 and 50 g ai/unit, and Cruiser at 60 g ai/unit of seed.  Fipronil, the active ingredient in Regent, was also the active ingredient for the Icon seed treatment evaluated in 2004 (Boetel et al. 2005).  The study was planted at St. Thomas and Minto, ND on May 17 and 26, 2005, respectively.  Seed hoppers on the planter were completely disassembled and cleaned before and after each seed treatment was applied to avoid cross-contamination of seed from between treatment plot.  Poncho was only available for our evaluations as a seed treatment combination with cyfluthrin (a pyrethroid insecticide) because the manufacturer, Bayer CropScience (Research Triangle Park, NC), anticipated that the same combination would be the formulation for which USEPA (United States Environmental Protection Agency) registration would be pursued. 


A planting-time application of Counter 15G at 11.9 lb product/ac was applied by using modified in-furrow (M) placement, and served as the chemical standard treatment for Study I.  Additionally, a moderate (10 lb product/ac) rate of Counter, also applied via modified in-furrow placement, was used as a stand-alone treatment and in combination with postemergence rescue applications of Lorsban 4E insecticide.  Modified in-furrow placement involved dropping granules down a tube over the row but directing them back away from the seed drop zone and in front of the rear press wheel.  This allowed some soil to cover seeds before granules entered the furrow, thus minimizing risk of phytotoxicity due to direct insecticide/seed contact.  This placement resulted in delivery of a 2.5-inch band with the heaviest concentration of insecticide falling directly over the seed row.  Granular output was controlled by using planter-mounted Noble metering units.  


Postemergence applications of Lorsban 4E were made prior to peak fly activity on June 16 at a rate of 2 pt/acre in 7-inch bands over rows to provide additive control to the Poncho+Cyfluthrin (30+8 and 60+16 g ai/unit seed), and Regent 500 FS (25 g ai/unit seed) treatments.  To compare these experimental strategies involving seed treatments and postemergence Lorsban 4E with currently used conventional control programs, entries in this study also included applications of Lorsban 4E at the same rate to plots that received a planting-time application of Counter 15G (10 lb product/acre).  All postemergence applications were made via a tractor-mounted CO2 spray system that was equipped with TeeJet 6501E nozzles and calibrated to deliver a finished spray volume of 10 GPA.  
All plots that received a postemergence liquid insecticide were made three planter passes (18 rows) wide to minimize the amount of invasion by root maggot adults from neighboring treatment plots; however, all insect damage assessments and yield evaluations were taken from the inner 4 rows in the same manner as with the standard single-pass plots.  

Study II:  The key goal of this study was to determine if adding seed treatment insecticides to seed pretreated with Tachigaren fungicide would have any negative impacts on seedling establishment or yield.  The seed variety used was Beta 3820.  A low (20 g ai/unit of seed) rate of Tachigaren was applied to large-sized Prohanced Beta 3820 seed, and a moderate (45 g ai/unit) was applied to pelleted Beta 3820.  Seed treatments included Poncho+Cyfluthrin at rates of 30+8 and 60+16 g ai/unit of seed, Regent 500 FS at 25 and 50 g ai/unit, and Counter 15G applied at 11.9 lb product/ac as a standard.  The experiment was planted at St. Thomas only on May 17, 2005.  
Results and Discussion:


Study I:  As indicated by the average root damage rating of only 5.95 (0 to 9 scale of Campbell et al. 2000) in the untreated check plots at St. Thomas (Table 1), a moderate root maggot infestation was present.  Significant fly activity was first observed in the vicinity of the plots around June 15.  Activity peaked on June 22 and it continued through June 26.  Thus, the adult fly activity period was quite long.  Poncho+Cyfluthrin at the low rates (30 and 8 g ai/unit of seed) respectively, protected roots from root maggot feeding injury at a comparable level to a moderate rate (10 lb product /acre) of Counter 15G.  Additionally, the high rates of Poncho+Cyfluthrin (60 and 16 g ai/unit of seed, respectively) provided a similar level of root protection to the highest labeled rate (11.9 lb product/ac) of Counter 15G.  Root maggot feeding injury was consistently lower when rescue applications of Lorsban 4E were applied to Poncho+Cyfluthrin or Regent seed treatment plots, although the differences were not significant at St. Thomas.  Treatments that provided significant reductions in root maggot feeding injury compared to the untreated check at St. Thomas included the following: 1) Poncho+Cyfluthrin (30+8 g ai/ unit seed) combined with a postemergence application of Lorsban 4E at 2 pt product/ac; 2) Poncho+Cyfluthrin (60+16 g ai/ unit seed) followed by postemergence Lorsban 4E; 3) Poncho+Cyfluthrin at the high (60+16 g ai/ unit seed) rate; and 4) Counter 15G at the high labeled rate of 11.9 lb product/ac.
	Table 1.  Root injury ratings from test of experimental seed treatments for sugarbeet root maggot control, St. Thomas, ND, 2005

	Treatment/form.
	Placementa / timing
	Rate

(product/ac)
	Rate

(ai/ac)
	Root

injury

(0-9)

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	30+8 g ai/ unit seed

1.0 lb
	2.40 c

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	60+16 g ai/ unit seed

1 lb
	2.93 bc

	Poncho+Cyfluthrin
	Seed
	
	60+16 g ai/ unit seed
	3.13 bc

	Counter 15G
	M
	11.9 lb
	1.8 lb
	3.20 bc

	Counter 15G

Lorsban 4E
	M

7” Band
	10 lb

2 pt
	1.5 lb

1.0 lb
	4.20 abc

	Poncho+Cyfluthrin
	Seed
	
	30+8 g ai/ unit seed
	4.43 abc

	Counter 15G
	M
	10 lb
	1.5 lb
	4.43 abc

	Regent 500 FS
Lorsban 4E
	Seed

7” Band
	2 pt
	25g ai/ unit seed  

1.0 lb
	4.83 ab

	Cruiser
	Seed
	
	60 g ai/ unit seed
	4.93 ab

	Regent 500 FS
	Seed
	
	50 g ai/ unit seed
	5.53 a

	Regent 500 FS
	Seed
	
	25 g ai/ unit seed
	5.63 a

	Check
	---
	----
	---
	5.95 a

	LSD (0.05)
	
	
	
	2.14





aM = modified in-furrow; Seed = insecticidal seed treatment

Plant stand data for Study I at the St. Thomas site are presented in Table 2.  The seed treatments were generally benign with regard to sugarbeet seedling establishment.  The exception to this was at the first stand count (taken on June 16), at which plots planted with seed treated at the high (60 and 16 g ai/unit) rate of Poncho+Cyfluthrin had significantly lower plant stands than those planted with Poncho/Cyfluthrin seed treated at the low rate.  Plots established with Regent-treated seed had some of the highest plant stands during the first two plant stand counts (June 16 and 28).  Additionally, all seed treatments resulted in significantly greater plant stands during the June 16 and 28 stand counts than the plots that received Counter 15G at planting.  Initial stand counts, taken June 16, indicated that the highest labeled rate (11.9 lb product/ac) of Counter 15G at planting time reduced seedling emergence by 26% when compared with the untreated check.  The moderate (10 lb) rate of Counter was not as harsh, but also resulted in a 15.5% stand reduction.  The Counter treatments provided good mid-season root protection from root maggot feeding injury which allowed for this effect on plant stands to disappear by harvest.

Initially, plots planted with Cruiser-treated seed had lower plant stands than those planted with Poncho+Cyfluthrin- (30 and 8 g ai/unit) or Regent-treated seed, although the difference was not evident during counts taken at harvest.  The stand-alone treatment of Counter 15G at 11.9 lb product/ac and the dual conventional treatment involving 10 lb of Counter followed by postemergence-applied Lorsban 4E resulted in significantly reduced stands compared with the untreated check plots during all stand count evaluation dates at St. Thomas.  Additionally, the stand-alone application of Counter at the moderate rate of 10 lb product/ac also caused significant reductions in plant stands during the June 16 and 28 counts, both of which were taken before peak root maggot feeding activity; however, the effect disappeared by harvest, after root maggots had reduced stands in the untreated check plots.  Stand counts in the following seed treatment plots were statistically higher at harvest time than the intensive chemical treatments of Counter at 11.9 lb and Counter at 10 lb plus postemergence Lorsban 4E:  Cruiser at 60 g, Poncho+Cyfluthrin at 60 and 16 g, and Regent at 25 g ai/unit of seed.
	Table 2.  Plant stand counts from test of experimental seed treatments for sugarbeet root maggot control, St. Thomas, ND, 2005

	Treatment/form.
	Placementa / timing
	Rate

(product/ac)
	Rate

(ai/ac)
	Stand count

(plants / 100 ft)

	
	
	
	
	June 16
	June 28
	Harvest

	Poncho+Cyfluthrin
	Seed
	
	30+8 g ai/ unit seed
	246.8 a
	227.9 a
	136.8 abc

	Regent 500 FS
	Seed
	
	50 g ai/ unit seed
	242.5 a
	212.9 b-e
	123.6 bc

	Regent 500 FS
Lorsban 4E
	Seed

7” Band
	2 pt
	25g ai/ unit seed
1.0 lb
	235.7 ab
	222.1 ab
	144.3 ab

	Regent 500 FS
	Seed
	
	25 g ai/ unit seed
	232.1 abc
	217.1 a-d
	154.3 a

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	30+8 g ai/ unit seed

1.0 lb
	227.5 bc
	219.6 abc
	121.8 bc

	Poncho+Cyfluthrin
	Seed
	
	60+16 g ai/ unit seed
	224.6 bc
	216.4 a-d
	143.2 ab

	Check
	--
	---
	---
	223.6 bc
	205.7 cde
	121.4 bc

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	60+16 g ai/ unit seed

1.0 lb
	220. 0 c
	204.3 de
	124.3 bc

	Cruiser
	Seed
	
	60 g ai/ unit seed
	219.3 c
	200.0 e
	150.0 a

	Counter 15G

Lorsban 4E
	M

7” Band
	10 lb

2 pt
	1.5 lb

1.0 lb
	191.1 d
	175.7 f
	  93.9 d

	Counter 15G
	M
	10 lb
	1.5 lb
	188.9 d
	175.4 f
	123.6 bc

	Counter 15G
	M
	11.9 lb
	1.8 lb
	166.4 e
	166.4 f
	113.2 cd

	LSD (0.05)
	
	
	
	  14.8
	  14.2
	  25.2




aM = modified in-furrow; Seed = insecticidal seed treatment


Table 3 contains yield data from Study I.  Yields were highly variable among individual plots at the St. Thomas site.  As a result, there were no statistical differences for any yield parameter among treatments.  This was most likely due to standing water in some of the plots and, more importantly, the Aphanomyces root rot that infested several of the plots in this trial.  Despite the reduced stands observed in plots treated with Counter 15G at the high labeled rate (11.9 lb product/ac), this entry produced the 4th highest recoverable sucrose yield and revenue per acre in this study.  In addition, the 10-lb rate of Counter was the top-yielding treatment in the study.  Seed treated with Cruiser at 50 g ai/unit also produced favorable sucrose and root yields compared to most other treatments in the experiment.  A general trend observed in this trial was that the high (60 and 16 g ai/unit) rates of Poncho+Cyfluthrin resulted in higher yields than the 30 and 8 g rates of the seed treatment combination. 

	Table 3.  Yield parameters from test of experimental seed treatments for sugarbeet root maggot control, 
St. Thomas, ND, 2005

	Treatment/form.
	Placementa /
timing
	Rate

(product/ac)
	Rate

(ai/ac)
	Recoverable sucrose

(lb/ac)
	Root yield

(T/ac)
	Sucrose
(%)
	Gross

return

($/ac)

	Counter 15G
	M
	10 lb
	1.5 lb
	5419
	19.7
	15.20
	531

	Poncho+Cyfluthrin
	Seed
	
	60+16 g ai/ unit seed
	5325
	17.7
	16.20
	583

	Cruiser
	Seed
	
	60 g ai/ unit seed
	5122
	18.5
	15.18
	506

	Counter 15G
	M
	11.9 lb
	1.8 lb
	4994
	18.0
	15.18
	496

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	60+16 g ai/ unit seed

1.0 lb
	4804
	17.6
	15.08
	466

	Check
	---
	----
	---
	4651
	17.0
	15.03
	453

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	30+8 g ai/ unit seed

1.0 lb
	4557
	16.8
	14.95
	437

	Poncho+Cyfluthrin
	Seed
	
	30+8 g ai/ unit seed
	4418
	16.1
	14.98
	432

	Regent 500 FS
	Seed
	
	50 g ai/ unit seed
	4372
	16.0
	15.05
	423

	Regent 500 FS
	Seed
	
	25 g ai/ unit seed
	4355
	16.2
	14.90
	414

	Counter 15G

Lorsban 4E
	M

7” Band
	10 lb

2 pt
	1.5 lb

1.0 lb
	4233
	15.7
	14.95
	402

	Regent 500 FS
Lorsban 4E
	Seed

7” Band
	2 pt
	25g ai/ unit seed  

1.0 lb
	4027
	15.3
	14.58
	369

	LSD (0.05)
	
	
	
	NS
	NS
	NS
	



aM = modified in-furrow; Seed = insecticidal seed treatment

Results of root maggot damage rating comparisons for Study I at Minto are presented in Table 4.  The damage rating mean of 4.37 for the untreated check plots suggests that the larval infestation at this site was moderate.  The best treatments with regard to protection from root maggot feeding injury at Minto were Counter 15G at planting at 10 lb/ac, Regent 500 FS seed treatment (25 g rate), and Poncho+Cyfluthrin, all of which were followed by a postemergence application of Lorsban 4E.  The addition of the pre-peak fly application of Lorsban 4E resulted in a significant improvement in the level of protection from root maggot damage by all of these treatments.  Marginal to poor root protection was provided by the stand-alone (i.e., no postemergence material applied) Regent seed treatment, irrespective of rate used.
	Table 4.  Root injury ratings from test of experimental seed treatments for sugarbeet root maggot control, Minto, ND, 2005

	Treatment/form.
	Placementa /

timing
	Rate

(product/ac)
	Rate

(ai/ac)
	Root Injury

(0-9)

	Counter 15G

Lorsban 4E
	M

7” Band
	10 lb

2 pt
	1.5 lb

1.0 lb
	1.43 c

	Regent 500 FS
Lorsban 4E
	Seed

7” Band
	2 pt
	25g ai/ unit seed  

1.0 lb
	1.77 c

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	60+16 g ai/ unit seed

1.0 lb
	1.97 c

	Poncho+Cyfluthrin
	Seed
	
	30+8 g ai/ unit seed
	3.30 b

	Poncho+Cyfluthrin
	Seed
	
	60+16 g ai/ unit seed
	3.43 b

	Cruiser
	Seed
	
	60 g ai/ unit seed
	3.43 b

	Counter 15G
	M
	10 lb
	1.5 lb
	3.47 b

	Regent 500 FS
	Seed
	
	50 g ai/ unit seed
	4.33 ab

	Check
	---
	----
	---
	4.37 ab

	Regent 500 FS
	Seed
	
	25 g ai/ unit seed
	4.70 a

	LSD (0.05)
	
	
	
	1.14





aM = modified in-furrow; Seed = insecticidal seed treatment


Table 5 lists the stand count results from this study.  Poncho+Cyflulthrin, Regent, and Cruiser seed treatments had no negative impact on stand establishment when compared with the untreated check plots at Minto.  No significant differences were detected among treatments for the June 16 and June 28 plant stand counts. Poncho+Cyfluthrin and Regent, when followed by a postemergence application of Lorsban 4E, resulted in the highest stand counts at harvest for Minto.  Counts taken at harvest indicated that all seed treatments and conventional insecticide programs evaluated in this study resulted in significantly greater numbers of plants per 100 feet than the untreated check.  The benefit was largely due to protecting plots from root maggot feeding damage and associated stand losses because harvest-time counts were the only stand counts made after the larval feeding period.  

	Table 5.  Plant stand counts from test of experimental seed treatments for sugarbeet root maggot control, Minto, ND, 2005

	Treatment/form.
	Placementa / timing
	Rate

(product/ac)
	Rate

(ai/ac)
	Stand count

(plants / 100 ft)

	
	
	
	
	June 16
	June 28
	Harvest

	Poncho+Cyfluthrin
	Seed
	
	30+8 g ai/ unit seed
	228.6
	213.3
	166.2 ab

	Poncho+Cyfluthrin 

Lorsban 4E
	Seed

7” Band
	2 pt
	60+16 g ai/ unit seed

1.0 lb
	225.7
	214.8
	172.9 a

	Regent 500 FS 
Lorsban 4E
	Seed

7” Band
	2 pt
	25g ai/ unit seed  

1.0 lb
	224.3
	214.3
	172.9 a

	Cruiser
	Seed
	
	60 g ai/ unit seed
	223.8
	212.4
	161.4 ab

	Regent 500 FS
	Seed
	
	50 g ai/ unit seed
	221.4
	208.6
	157.1 ab

	Poncho+Cyfluthrin
	Seed
	
	60+16 g ai/ unit seed
	218.1
	206.2
	158.6 ab

	Regent 500 FS
	Seed
	
	25 g ai/ unit seed
	217.6
	210.5
	161.0 ab

	Counter 15G

Lorsban 4E
	M

7” Band
	10 lb

2 pt
	1.5 lb

1.0 lb
	208.6
	199.1
	171.0 ab

	Counter 15G
	M
	10 lb
	1.5 lb
	204.3
	193.8
	156.2 b

	Check
	---
	----
	---
	196.7
	190.0
	138.6 c

	LSD (0.05)
	
	
	
	NS
	NS
	  16.5




aM = modified in-furrow; Seed = insecticidal seed treatment


No significant differences in recoverable sucrose yield were detected among treatments at Minto (Table 6); however, trends reflected the differences observed in root maggot feeding damage and stand counts.  Treatments that included a postemergence application of Lorsban 4E produced numerically more pounds of recoverable sucrose than all other treatments in the study.  Adding a postemergence application of Lorsban 4E to plots planted with Poncho+Cyfluthrin (60+16 g ai/unit) seed resulted in a significant root yield increase (2 additional tons per acre) above plots that received the same seed without a postemergence insecticide.  Similarly, Regent seed treatment plots (25 g ai/unit of seed) that received Lorsban 4E at postemergence produced 1.7 tons more root yield per acre than stand-alone Regent plots, although the difference was not statistically significant.

	Table 6.  Yield parameters from test of experimental seed treatments for sugarbeet root maggot control, 
Minto, ND, 2005

	Treatment/form.
	Placementa/ timing
	Rate

(product/ac)
	Rate

(ai/ac)
	Recoverable
sucrose

(lb/ac)
	Root
yield

(T/ac)
	Sucrose
(%)
	Gross

return

($/ac)

	Poncho+Cyfluthrin

Lorsban 4E
	Seed

7” Band
	2 pt
	60+16 g ai/ unit seed

1.0 lb
	7033
	22.1 ab
	17.57
	818

	Counter 15G

Lorsban 4E
	M

7” Band
	10 lb

2 pt
	1.5 lb

1.0 lb
	6973
	23.1 a
	17.00
	767

	Regent 500 FS
Lorsban 4E
	Seed

7” Band
	2 pt
	25g ai/ unit seed
1.0 lb
	6625
	22.0 abc
	16.90
	729

	Counter 15G
	M
	10 lb
	1.5 lb
	6440
	21.4 a-d
	16.67
	706

	Cruiser
	Seed
	
	60 g ai/ unit seed
	6340
	20.2 b-e
	17.43
	729

	Poncho+Cyfluthrin
	Seed
	
	60+16 g ai/ unit seed
	6305
	20.1 cde
	17.33
	725

	Check
	---
	----
	---
	6297
	20.8 bcd
	16.97
	697

	Regent 500 FS
	Seed
	
	25 g ai/ unit seed
	6202
	20.3 b-e
	16.87
	691

	Poncho+Cyfluthrin
	Seed
	
	30+8 g ai/ unit seed
	6067
	19.7 de
	16.97
	682

	Regent 500 FS
	Seed
	
	50 g ai/ unit seed
	5454
	18.7 e
	16.27
	579

	LSD (0.05)
	
	
	
	NS
	  2.1
	NS
	



aM = modified in-furrow; Seed = insecticidal seed treatment


The Poncho+Cyfluthrin seed treatment combination appears to have good potential for providing protection from root maggot feeding injury and associated yield losses.  Cruiser and Regent performed at similar levels, but not as consistently, thus warranting further investigation on those seed treatment insecticides.  None of the seed treatment insecticides evaluated in this study appear to have sufficient activity as stand-alone control tools under the moderate or greater maggot feeding pressure levels that commonly develop in northeastern North Dakota.  The 60+16 g ai/unit rate of Poncho+Cyfluthrin has performed at comparable levels to Counter 15G at 10 lb product/ac.  If the manufacturer obtains USEPA registration for use of Poncho+Cyfluthrin as a sugarbeet seed treatment, growers intending to use the product to control moderate or high root maggot infestations should plan on the need to apply a postemergence insecticide for adequate protection of the crop.


Study II:  No significant differences in root maggot feeding injury were detected among treatments in Study II (Table 7).  Trends suggested that greater efficacy against root maggot larvae is likely by applying the high rates of Poncho+Cyfluthrin (60+16 g ai/unit) and Regent (50 g ai/unit) to sugarbeet seed than by using lower rates.
The concentration of Tachigaren, applied to seed at 20 and 45 g ai/unit before insecticide seed treatment application, did not appear to impact ability of the insecticides to protect plants from root maggot feeding injury in this study.


Stand count data for Study II are shown in Table 8.  Although a few differences in plant stands were observed between treatments during the first two sampling dates, no consistent patterns were evident with regard to potential impacts on seedling establishment from combining either Poncho+Cyfluthrin or Regent insecticidal seed treatments with Tachigaren fungicide-treated seed, irrespective of rates applied.  Negative interactions were more apparent when the conventional insecticide treatment of Counter 15G, applied using modified in-furrow placement at its highest labeled rate (11.9 lb product/acre), was used in combination with both rates (20 and 45 g) of Tachigaren fungicide.  The stand losses were significantly greater when the higher (45-gram) rate of Tachigaren was used in plots that received Counter at planting time.  However, these effects had disappeared when harvest-time stand counts were taken.  No differences in plant stands were detected among treatments at harvest in Study II.

	Table 7.  Root injury ratings from plots treated with experimental seed treatments and different rates of Tachigaren for sugarbeet root maggot control, St. Thomas, ND, 2005

	Treatment/form.
	Placementa
	Rate

(product/ac)
	Rate

(lb ai/ac)
	Root Injury

(0-9)

	Regent 500 FS

(20 g Tachigaren)
	Seed
	
	50 g ai/ unit seed
	4.05

	Poncho+Cyfluthrin

(20 g Tachigaren)
	Seed
	
	60+16 g ai/ unit seed
	4.73

	Regent 500 FS

(45 g Tachigaren)
	Seed
	
	50 g ai/ unit seed
	4.75

	Counter 15G

(45 g Tachigaren)
	M
	11.9 lb
	1.8 lb
	4.98

	Poncho+Cyfluthrin

(45 g Tachigaren)
	Seed
	
	60+16 g ai/ unit seed
	5.05

	Regent 500 FS

(45 g Tachigaren)
	Seed
	
	25 g ai/ unit seed
	5.25

	Counter 15G 

(20 g Tachigaren)
	M
	11.9 lb
	1.8 lb
	5.35

	Regent 500 FS

(20 g Tachigaren)
	Seed
	
	25 g ai/ unit seed
	5.43

	Poncho+Cyfluthrin

(20 g Tachigaren)
	Seed
	
	30+8 g ai/ unit seed
	5.73

	Poncho+Cyfluthrin

(45 g Tachigaren)
	Seed
	
	30+8 g ai/ unit seed
	6.08

	Check (20 g Tachigaren)
	---
	----
	---
	6.13

	Check (45 g Tachigaren)
	---
	----
	---
	6.30

	LSD (0.05)
	
	
	
	NS





aM = modified in-furrow; Seed = insecticidal seed treatment

	Table 8.  Plant stand counts from plots treated with experimental seed treatments and different rates of tachigaren for sugarbeet root maggot control, St. Thomas, ND, 2005

	Treatment/form.
	Placementa
	Rate

(product/ac)
	Rate

(ai/ac)
	Stand count

(plants / 100 ft)

	
	
	
	
	June 16
	June 28
	Harvest

	Regent 500 FS

(20 g Tachigaren)
	Seed
	
	50 g ai/ unit seed
	218.9 a
	194.3 ab
	108.2

	Regent 500 FS

(45 g Tachigaren)
	Seed
	
	25 g ai/ unit seed
	216.8 ab
	201.8 a
	119.3

	Poncho+Cyfluthrin

(20 g Tachigaren)
	Seed
	
	30+8 g ai/ unit seed
	216.8 ab
	195.0 ab
	118.2

	Poncho+Cyfluthrin

(45 g Tachigaren)
	Seed
	
	60+16 g ai/ unit seed
	215.4 ab
	200.0 a
	139.3

	Regent 500 FS

(20 g Tachigaren)
	Seed
	
	25 g ai/ unit seed
	214.3 ab
	193.6 ab
	119.6

	Check 
(20 g Tachigaren)
	---
	----
	---
	213.2 ab
	194.3 ab
	114.6

	Regent 500 FS

(45 g Tachigaren)
	Seed
	
	50 g ai/ unit seed
	209.6 ab
	197.5 ab
	130.7

	Check 
(45 g Tachigaren)
	---
	----
	---
	208.9 ab
	188.9 ab
	101.8

	Poncho+Cyfluthrin

(45 g Tachigaren)
	Seed
	
	30+8 g ai/ unit seed
	203.9 ab
	195.7 ab
	122.9

	Poncho+Cyfluthrin

(20 g Tachigaren)
	Seed
	
	60+16 g ai/ unit seed
	201.1 b
	181.4 bc
	140.0

	Counter 15G 

(20 g Tachigaren)
	M
	11.9 lb
	1.8 lb
	175.7 c
	165.4 c
	117.5

	Counter 15G

(45 g Tachigaren)
	M
	11.9 lb
	1.8 lb
	142.1 d
	139.3 d
	93.9

	LSD (0.05)
	
	
	
	  15.9
	  16.6
	NS




aM = modified in-furrow; Seed = insecticidal seed treatment


Similar to the results from plant stand counts, there was no negative impact on recoverable sucrose yield, root yield, or percent sucrose content from combining Tachigaren with Poncho+Cyfluthrin or Regent seed treaments, irrespective of either insecticide or fungicide application rate (Table 9).  In fact, pretreatment with Tachigaren at the high (45 g) rate resulted in significantly more recoverable sucrose and root yield per acre than the low (20-gram) rate of the fungicide for seed subsequently treated with 50 g of Regent insecticidal seed treatment. 


The relative lack of negative interactions from combining these insecticidal and fungicidal seed treatments in this study suggests that such combinations probably pose no significant risk to sugarbeet seedling establishment or yield.  However, caution is advised with this interpretation of the findings because Beta 3820 was the only variety used in this study.  Further research on this topic should involve screening more commonly used sugarbeet varieties for potential sensitivity to insecticide/fungicide seed treatment combinations.
	Table 9.  Yield parameters from plots treated with experimental seed treatments and different rates of Tachigaren for sugarbeet root maggot control, St. Thomas, ND, 2005

	Treatment/form.
	Placementa
	Rate

(product/ac)
	Rate

(lb ai/ac)
	Recoverable sucrose

(lb/ac)
	Root yield

(T/ac)
	Sucrose (%)
	Gross return

($/ac)

	Counter 15G 

(20 g Tachigaren)
	M
	11.9 lb 
	1.8 lb
	5719 a
	20.6 a
	15.30
	568

	Poncho+Cyfluthrin

(20 g Tachigaren)
	Seed
	
	60+16 g ai/ unit seed
	5207 ab
	18.8 ab
	15.20
	514

	Poncho+Cyfluthrin

(45 g Tachigaren)
	Seed
	
	60+16 g ai/ unit seed
	5036 abc
	18.9 ab 
	14.75
	473

	Counter 15G

(45 g Tachigaren)
	M
	11.9 lb
	1.8 lb
	4942 a-d
	18.0 abc
	15.10
	483

	Regent 500 FS

(45 g Tachigaren)
	Seed
	
	25 g ai/ unit seed
	4660 a-e
	17.6 abc
	14.73
	431

	Regent 500 FS

(45 g Tachigaren)
	Seed
	
	50 g ai/ unit seed
	4621 a-e
	17.5 abc
	14.63
	428

	Poncho+Cyfluthrin

(45 g Tachigaren)
	Seed
	
	30+8 g ai/ unit seed
	4548 b-f
	16.8 a-d
	14.88
	434

	Poncho+Cyfluthrin

(20 g Tachigaren)
	Seed
	
	30+8 g ai/ unit seed
	4494 b-f
	17.1 a-d
	14.53
	413

	Check 
(20 g Tachigaren)
	---
	----
	---
	4056 c-f
	15.9 bcd
	14.28
	355

	Regent 500 FS

(20 g Tachigaren)
	Seed
	
	25 g ai/ unit seed
	3830 def
	15.0 bcd
	14.40
	336

	Check 
(45 g Tachigaren)
	---
	----
	---
	3768 ef
	14.8 cd
	14.28
	330

	Regent 500 FS

(20 g Tachigaren)
	Seed
	
	50 g ai/ unit seed
	3408 f
	13.3 d
	14.45
	301

	LSD (0.05)
	
	
	
	1140
	  4.1
	NS
	



aM = modified in-furrow; Seed = insecticidal seed treatment
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