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Introduction:


The sugarbeet root maggot (SBRM), Tetanops myopaeformis (Röder), is a serious economic pest of sugarbeet in the Red River Valley production area.  Sugarbeet producers have had to rely on the same insecticide mode of action, acetylcholinesterase inhibition, to control the SBRM for nearly 30 years.  Commonly used insecticides belonging to this group include Temik 15G, a carbamate product, and the following organophosphate insecticides: Counter 15G, Lorsban (15G and 4E formulations, and several generic products), and Thimet 15G.  In many cases, SBRM infestations in extreme northeastern North Dakota require two or even three insecticide applications per year to avoid major economic loss.  Although insecticide resistance has not been detected thus far, the potential remains.  Therefore, research to develop alternative tools for managing the sugarbeet root maggot is a worthy pursuit to ensure the long-term sustainability of sugarbeet production in areas affected by this important economic pest.  


This experiment was designed to achieve the following: 1) compare conventional granular planting-time soil insecticides with experimental liquid insecticides for efficacy in controlling root maggot larvae; and 2) assess the effects of placement method and 10-34-0 starter fertilizer on performance of MustangMax and Regent insecticides.

Materials and Methods:


This experiment was planted on May 23, 2005.  Counter 15G treatments were applied at planting at the high labeled rate (11.9 lb product/acre), at the moderate rate of 10.0 lb and at a low rate of 5.9 lb product/acre.  The 10-lb and 11.9-lb Counter treatments were applied either by using modified in-furrow or band (5-inch swaths over the row) placement.  The low (5.9-lb) rate of Counter was applied only as a modified in-furrow treatment.  These entries served as standards for comparison with the liquid insecticides. 


Planting-time liquids evaluated in this experiment were MustangMAX and Regent 4SC.  Regent was considered an experimental material in this study because it was not registered for commercial use in sugarbeet.  Mustang was applied both directly in-furrow and as a 3-inch T-band, whereas Regent was applied solely as an in-furrow application.  T-bands consisted of adjusting nozzle height to apply a 3-inch swath directly over the open seed furrow.  For in-furrow treatments, the spray nozzles were directed so that all of the concentrate was placed in-furrow.  Water-based liquid treatments were delivered through TeeJet 6501E nozzles at a finished spray volume of 5 GPA.  Starter fertilizer (10-34-0) was a component of the finished spray mixture in some MustangMax and Regent entries.  TeeJet 11001E nozzles were used to deliver the fertilizer mixtures.  A fertilizer + water control was included to test for potential yield impacts that could occur independently of the expected root maggot feeding injury effects.  A true untreated control was also included for comparative purposes.  Refer to the “Entomology Appendix” in this report for further detail regarding treatment applications, agronomic information, and rainfall that occurred during this experiment.

Damage ratings were carried out in the plots on August 22 to compare treatments for efficacy in preventing root maggot feeding injury.  Ten roots per plot (five from each of the outer two treated rows), were dug, hand-washed, and scored 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).  Treatment performance was also evaluated on the basis of sugarbeet yield.  This experiment was harvested on September 26.  Immediately before harvest, a commercial-grade mechanical defoliator was used to remove all foliage from each plot.  All beets from the center 2 rows of each plot were lifted by using a mechanical harvester and weighed in the field using a harvester-mounted 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.  


All data from root maggot damage ratings 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.  

Results and Discussion:

Results of root maggot damage assessments are presented in Table 1.  Most treatments in this study sustained more root maggot feeding injury than expected.  The following entries were the only treatments in the experiment that provided significant levels of root protection from maggot damage:  Counter 15G banded at 11.9 lb, Counter applied modified in-furrow at 11.9 lb or 5.9 lb, and MustangMax applied directly in-furrow at 4 fl oz product/ac.  Counter 15G, the industry standard used in this study, generally performed better than MustangMax and Regent 4SC.  However, applying an in-furrow treatment of either MustangMax at 4 oz product/ac or Regent at the high (4.16 fl oz/ac) rate resulted in root protection levels that were not significantly outperformed by any Counter treatment in this experiment.  Placement method did not affect performance of Counter 15G when the insecticide was applied at the high (11.9 lb) rate.  Efficacy of Counter 15G was, however, impacted by application rate when the material was banded.  The 11.9-lb rate of Counter provided significantly better root protection than the 10-lb rate when banded placement was used.  There were no significant differences in root protection between the 5.9, 10, and 11.9-lb rates of Counter 15G when the product was applied using modified in-furrow placement.  Although not significant, a general trend in this study was that tank mixtures of either MustangMax or Regent 4SC with the 10-34-0 starter fertilizer tended to allow more root maggot feeding damage than when either of these insecticides were applied in a water-based mixture.
	Table 1.  Root feeding injury in sugarbeet plots treated with Counter, Regent, or MustangMax to control sugarbeet root maggot larvae, St. Thomas, ND, 2005  

	Treatment/form.
	Placementa
	Rate

(product/ac)
	Rate

(lb ai/ac)
	Root injury
(0-9)

	Counter 15G
	B
	11.9 lb
	1.8
	5.45 f

	Counter 15G
	M
	11.9 lb
	1.8
	5.65 ef

	Counter 15G
	M
	5.9 lb
	0.9
	5.93 def

	MustangMax 0.8EC
	IF
	4 fl oz
	0.025
	6.10 c-f

	Regent 4SC
	IF
	4.16 fl oz
	
	6.25 b-f

	Counter 15G
	M
	10 lb
	1.5
	6.28 b-e

	Regent 4SC
	IF
	1.25 fl oz
	
	6.30 a-e

	Regent 4SC
	IF
	2.08 fl oz
	
	6.50 a-d

	MustangMax 0.8EC
	3” TB
	4 fl oz
	0.025
	6.58 a-d

	MustangMax 0.8EC +

10-34-0 fert
	IF
	4 fl oz
	0.025
	6.68 a-d

	Counter 15G
	B
	10 lb
	1.5
	6.70 a-d

	Regent 4SC + 

10-34-0 fert.
	IF
	4.16 fl oz
	
	6.90 abc

	Check
	--
	----
	----
	6.98 ab

	Regent 4SC + 

10-34-0 fert.
	IF
	2.08 fl oz
	
	7.00 ab

	10-34-0 fert.
	IF
	----
	----
	7.03 ab

	Regent 4SC + 

10-34-0 fert.
	IF
	1.25 fl oz
	
	7.10 a

	LSD (0.05)
	
	
	
	0.82





aB = Band; M = modified in-furrow; IF = direct in-furrow, TB = T-band


Harvest data indicated that net recoverable sucrose yields and root tonnage produced by plots treated with Counter 15G were consistently higher than those treated with either MustangMax or Regent 4SC.  Similar to the observations on root maggot feeding damage, yield data indicated a tendency for Regent performance to be poorer when applied in 10-34-0 fertilizer-based mixtures than when water was used as the sole carrier in the spray solutions.  No significant differences were detected among the Counter 15G-treated plots, irrespective of rate or placement method.  These findings suggest that neither Mustang nor Regent should be used as a stand-alone tool for root maggot control.  Further testing is needed to determine if these insecticides will perform better at higher rates or in a program that includes a postemergence material such as Lorsban 4E, Thimet 20G, or Vydate C-LV.

	Table 2.  Yield parameters from sugarbeet plots treated with Counter, Regent, or MustangMax to control sugarbeet root maggot larvae, 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
	B
	11.9 lb
	1.8
	4909 a
	18.2 a
	14.98
	468

	Counter 15G
	B
	10 lb
	1.5
	4795 a
	17.7 a
	15.03
	461

	Counter 15G
	M
	11.9 lb
	1.8
	4404 ab
	17.4 ab
	14.20
	379

	Counter 15G
	M
	10 lb
	1.5
	4399 ab
	17.3 abc
	14.33
	382

	Counter 15G
	M
	5.9 lb
	0.9
	4307 abc
	16.6 a-d
	15.55
	386

	Regent 4SC
	IF
	1.25 fl oz
	
	3861 bcd
	15.2 a-e
	14.33
	334

	Regent 4SC + 

10-34-0 fert.
	IF
	1.25 fl oz
	
	3662 b-e
	14.2 c-f
	14.45
	324

	Regent 4SC
	IF
	4.16 fl oz
	
	3654 b-e
	14.4 b-f
	14.33
	316

	Regent 4SC
	IF
	2.08 fl oz
	
	3572 b-e
	13.9 def
	14.43
	317

	Regent 4SC + 

10-34-0 fert.
	IF
	2.08 fl oz
	
	3559 b-e
	13.8 def
	14.45
	315

	Regent 4SC + 

10-34-0 fert.
	IF
	4.16 fl oz
	
	3452 cde
	13.8 def
	14.10
	293

	MustangMax +

10-34-0 fert
	IF
	4 fl oz
	0.025
	3207 de
	12.5 ef
	14.33
	283

	MustangMax 0.8EC
	IF
	4 fl oz
	0.025
	3150 de
	12.5 ef
	14.13
	270

	MustangMax 0.8EC
	3” TB
	4 fl oz
	0.025
	2974 e
	12.1 f
	13.98
	245

	Check
	--
	----
	----
	2823 e
	11.6 f
	13.83
	226

	10-34-0 fert.
	IF
	----
	----
	2805 e
	11.5 f
	13.83
	226

	LSD (0.05)
	
	
	
	  880
	  3.1
	NS
	




aB = Band; M = modified in-furrow; IF = direct in-furrow, TB = T-band
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